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BARBETTE CARR IAGE M4

TM 9-471 , 3 November 1942 , i s changed as fo l l ows

Sec t i on I i i (ADDED)

S IGHT ING AND F IRE-CONTROL EQU IPMENT

TM 9-471
C 1

16- INCH SEACOAST GUN MAT IR IEL GUN MR . I I M1

CnANGU

 

WAR DEPARTMENT ,
No . 1

 

WASU INGTON 25 , D . C . , 15 Sep t ember 1943 .

39 . 1 . Genera l . -a. Scope . -Th i s sec t i on covers a genera l descr i p-
t i on o f the on-car r i age f i re con t ro l and s i gh t i ng equ i pmen t for the 16-
i nch barbe t t e car r i age - M4 , w i th i ns t ruc t i ons for opera t i on o f the
equ i pmen t , and necessary care and ma i n t enance to be per formed by
ba t t ery personne l .

h . (1) The f i re con t ro l equ i pmen t forms a coord i na t ed sys t em for
p l ac i ng a t arge t under e f f ec t i ve f i rs i n the m i n i mum. amoun t o f t i me .

(2) The comp l e t e f i re -con t ro l equ i pmen t i nc l udes i ns t rumen t s for
de t erm i n i ng t arge t da t a , p l o t t i ng room equ i pmen t for t rans l a t i ng
the t arge t da t a i n to gun po i n t i ng da t a , and a da t a t ransm i ss i on sys t em
for t ransm i t t i ng the gun po i n t i ng da t a f rom the p l o t t i ng room to the
guns .

 

The gun po i n t i ng da t a cons i s ts o f f i r i ng az i mu th ( i n degrees
and hundred ths) and e l eva t i on ( i n m i l s) .

(3) The da t a t ransm i ss i on sys t em M5 i s used w i th the 16- i nch bar -
be t t e car r i age M4 . Ar rangemen t o f the sys t em i s shown i n f i gure
173 . 7 . . The sys t em i nc l udes an az i mu th i nd i ca tor M6 and an e l eva t i on
i nd i ca tor M5 f r each car r i age . The i nd i ca tors are moun t ed on the
car r i age ne

 

the - a -vers i ng and e l eva t i ng handwhee l s , respec t i ve l y .
The i nd i ca tors have " i na t ch- the -po i n t er " d i a l s .

 

The handwhee l oper -
a tors keep the d i a l po i n t ers ma t ched and thereby app l y the t rans-
m i t t ed da t a to the gun.

 

A ready s i gna l l amp i n each i nd i ca tor shows
when the t ransm i t t ed da t a are cor rec t for f i r i ng .

(4) The i nd i ca tors rece i ve the i r da t a e i ther f rom the gun da t a com-
pu t er M1 , or f rom the az i mu th t ransm i t t er M5 and e l eva t i on t rans-
m i t t er M6 . The gun da t a compu t er and the t ransm i t t ers are i n the
p l o t t i ng room . The t ransm i t t ers are used i n connec t i on w i th the
conven t i ona l p l o t t i ng board me thod o f de t erm i n i ng gun po i n t i ng
da t a . The gun da t a compu t er au toma t i ca l l y compu t es gun po i n t i ng
da t a d i rec t l y f rom the t arge t da t a , and i n e f f ec t rep l aces the t rans-
nz i t t ers and p l o t t i ng board equ i pmen t .
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(5) The da t a t ransm i ss i on sys t em and gun da t a compu t er opera t e
f rom a 115-vo l t , 6Q-cyc l e a -c power source . In some i ns t a l l a t i ons , a

genera t i ng un i t M6 may he furn i shed as an emergency power source .
The genera t i ng un i t i s covered i n TM 9-2617 .

( 6 ) The p l o t t i ng room rece i ves t arge t da t a f rom the i ns t rumen t s
i n the base end s t a t i ons and spo t t i ng s t a t i ons by base end da t a t rans-
m i ss i on sys t em , t e l ephone , or o ther means o f commun i ca t i on . The
t e l ephone commun i ca t i on f ac i l i t i es are no t par t o f the f i re con t ro l
equ i pmen t .

(7) For i ns t ruc t i ons on the care and use o f the o f f -car r i age f i re
con t ro l and s i gh t i ng equ i pmen t used w i th th i s car r i age , re f er to FM
4-15 , and to Techn i ca l Manua l s on spec i f i c i t ems o f f i re con t ro l and
s i gh t i ng equ i pmen t .

c. (1) The comb i na t i on o f t e l escope moun t 11135 and t e l escope M31
forms the s i gh t i ng e l emen t for a i m i ng the gun i n az i mu th . The car -
r i age has two t e l escope moun t s and two t e l escopes , one for each s i de
o f the gun .

( 2 ) The c l i nome t er M1912 or M1912A1 and gunner ' s quadran t M1
or M1918 are used for measur i ng gun e l eva t i on . The c l i nome t er
M1912 i s gradua t ed i n degrees , and the M1912A1 i n m i l s ; the gunner ' s
quadran t i s gradua t ed i n m i l s .

(3) The bore s i gh t s are used dur i ng the bore s i gh t i ng opera t i on
for ver i f i ca t i on and a l i nemen t o f the s i gh t i ng , And f i re con t ro l equ i p-
tnen t .

39-2 . Care and preserva t i on . -a . Genera l . - - - (1) The h i s t ruc -
t i ons g i ven be l ow supp l emen t i ns t ruc t i ons per t a i n i ng to i nd i v i dua l
i ns t rumen t s i nc l uded i n the fo l l ow i ng sec t i ons .

( 2 ) The po l i cy i n regard to d i sassemb l y . repa i r . ma i n t enance , and
ad j us tmen t for a l l s i gh t i ng and f i re con t ro l i ns t rumen t s i s as descr i bed
be l ow .

(a ) Excep t as au thor i zed i n (b) be l ow , d i sassemb l y and assemb l y
o f i ns t rumen t s by the us i ng personne l are . i n genera l , no t perm i t t ed
beyond the ext en t au thor i zed i n the paragraphs dea l i ng w i th the i n-
d i v i dua l i ns t rumen t s .

(b) In genera l , ba t t ery opera t i ng personne l are l i m i t ed to ad j us t -
men t s , repa i rs , and ma i n t enance wh i ch can be per formed w i th the
f ac i l i t i es ava i l ab l e to them and wh i ch do no t requ i re access to the i n-
t er i or o f the i ns t rumen t through the remova l o f the cover p l a t es . Ad-
j us tmen t s , repa i rs , and ma i n t enance wh i ch can be per formed w i th the
f ac i l i t i es ava i l ab l e and wh i ch requ i re access to the i n t er i or o f the i n-
s t rumen t through the remova l o f the cover p l a t es may be per formed
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by l oca l personne l , e i ther o f the us i ng arm or o f the Ordnance Depar t -
men t , who have been qua l i f i ed for the work e i ther through the success-
fu l comp l e t i on o f a recogn i zed course o f i ns t ruc t i on i n ma i n t enance
or through adequa t e exper i ence i n the t ype o f opera t i on to be under -
t aken . A recogn i zed course o f i ns t ruc t i on i s one tha t has the approva l
o f the Ch i e f o f Ordnance and the Command i ng Genera l . Army
Ground Forces . De t erm i na t i on o f adequa t e exper i ence i n each case
w i l l be made by the respons i b l e ordnance o f f i cer . The respons i b l e
ordnance o f f i cer w i l l t ake the necessary ac t i on where ma i n t enance
requ i res f ac i l i t i es beyond those ava i l ab l e l oca l l y .

(3) The ma i n t enance du t i es descr i bed are those for wh i ch too l s
and par ts have been prov i ded the us i ng personne l . O ther rep l ace -
men t s and repa i rs are the respons i b i l i t y o f ma i n t enance personne l , bu t
may be per formed by the us i ng arm personne l , when c i rcums t ances
perm i t , w i th i n the d i scre t i on o f the ba t t ery commander concerned .

b . (1) F i re con t ro l and s i gh t i ng i ns t rumen t s are , i n genera l , rugged
and su i t ed for the purpose for wh i ch they have been des i gned . They
w i l l no t . however , s t and rough hand l i ng or abuse . Inaccuracy or
ma l func t i on i ng w i l l resu l t f rom such t rea tmen t .

(2) Unnecessary turn i ng o f screws or o ther par ts no t i nc i den t to
the use o f the i ns t rumen t i s forb i dden .

(3) When p l ac i ng i ns t rumen t s i n or remov i ng them f rom the i r
car ry i ng cases , avo i d the use o f force .

(4) When the i ns t rumen t s are no t i n use , keep them i n the car ry i ng
cases prov i ded or i n the cond i t i on i nd i ca t ed for t rave l i ng.

(5) Keep the i ns t rumen t - as dry as poss i b l e .

 

I f the i ns t rumen t be -
comes we t , dry i t be fore p l ac i ng i t i n i t s car ry i ng ease .

(6) Ins t rumen t s wh i ch i nd i ca t e i ncor rec t l y or f a i l to func t i on
proper l y a f t er the au thor i zed t es ts and ad j us tmen t s have been made
are to be turned i n for repa i r by ordnance personne l .

(7) No pa i n t i ng o f f i re con t ro l or s i gh t i ng equ i pmen t by the us i ng
personne l i s perm i t t ed .

(3) F i re con t ro l mechan i sms move f ree l y and smoo th l y throughou t
the range o f the i ns t rumen t s . The mechan i sms mus t no t be forced
aga i ns t the s tops prov i ded a t the ext remes o f the range .

c. (1) Where l ubr i ca t i on w i th o i l i s i nd i ca t ed (par . 39 . 44 (3) ) use
o i l , l ubr i ca t i ng , for a i rcra f t i ns t rumen t s and mach i ne guns .

(2) Lubr i can t s for f i re con t ro l i ns t rumen t s a l so func t i on as rus t
preven t i ves . Lubr i can t s mus t be app l i ed care fu l l y and d i l i gen t l y .
Excess i ve l ubr i ca t i on mus t be avo i ded .

(3) The ext er i or o f i ns t rumen t s mus t be kep t f ree o f d i r t , dus t ,
and seep i ng o i l . Remove excess o i l f rom me t a l or pa i n t ed sur f aces
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w i th a c l o th s l i gh t l y mo i s t ened w i th so l ven t , dry-c l ean i ng , and w i pe
the sur f ace w i th a c l ean c l o th .

d . (1) To ob t a i n sa t i s f ac tory v i s i on , exposed sur f ace o f l enses and

o ther op t i ca l par ts mus t be kep t c l ean and dry . Cor ros i on and e t ch i ng

o f the sur f ace o f the g l ass can be preven t ed or grea t l y re t arded by
keep i ng the g l ass c l ean and dry .

(2) For w i p i ng op t i ca l par ts use on l y paper , l ens , t i ssue .

 

The use
o f c l ean i ng c l o ths for w i p i ng op t i ca l par ts i s no t perm i t t ed .

 

Do no t
w i pe l enses or w i ndows w i th the f i ngers .

 

To remove dus t , brush the
g l ass l i gh t l y w i th a c l ean brush , came l ' s-ha i r .

 

Rap the brush aga i ns t
a hard body to knock ou t the sma l l par t i c l es o f dus t tha t c l i ng to the
ha i rs .

 

Repea t th i s process un t i l a l l dus t i s removed f rom the g l ass
sur f ace . An add i t i ona l brush w i th coarse br i s t l es i s prov i ded w i th
some i ns t rumen t s for c l ean i ng mechan i ca l par ts .

 

Each brush shou l d
be used on l y for the purpose for wh i ch i t i s i n t ended .

(3) Exerc i se par t i cu l ar care to keep op t i ca l par ts f ree f rom grease
and o i l . To remove grease or o i l f rom op t i ca l sur f aces , app l y soap ,
l i qu i d , l ens c l ean i ng , w i th a tu f t o f l ens paper . W i pe the sur f ace
gen t l y w i th c l ean l ens paper .

 

1 f l ens c l ear i ng l i qu i d soap i s no t
ava i l ab l e , brea the heav i l y on the sur f ace and w i pe i t o f f w i th c l ean
l ens paper .

 

Repea t th i s process un t i l the sur f ace i s c l ean .
(4) Mo i s ture may condense on the op t i ca l par ts o f the i ns t rumen t s

when the t empera ture o f the par ts i s l ower than tha t o f the sur round-
i ng a i r . The mo i s ture , i f no t excess i ve , can be removed by p l ac i ng
the i ns t rumen t i n a warns p l ace . Hea t f rom s t rong l y concen t ra t ed
sources shou l d no t be app l i ed d i rec t l y as i t may cause unequa l expan-
s i on o f par ts , thereby resu l t i ng i n breakage o f op t i ca l par ts or i nac -
curac i es i n observa t i on .

39 . 3 . Sys t em , da t a t ransm i ss i on , X5 (on-car r i age compo-
nen t s) . - -ca . Descr i p t i on . -The on-car r i age componen t s o f the da t a ,
t ransm i ss i on sys t em My cons i s t o f the az i mu th i nd i ca tor Ms , the e l e -
va t i on i nd i ca tor M5 , the sw i t ch box and the j unc t i on boa ( f i g . 173 . 2) .

(1) The az i mu th and e l eva t i on i nd i ca tors rece i ve four e l emen t s o f
da t a : coarse az i mu th and f i ne ' az i mu th ; coarse e l eva t i on and f i ne e l e -
va t i on . The i nd i ca tor d i a l for each o f these four e l emen t s cons i s ts
o f an i nner d i a l bear i ng a po i n t er i ndex , an ou t er concen t r i c r i ng
bear i ng a s i m i l ar po i n t er i ndex , and a gradua t ed sca l e . The i nner
d i a l i s e l ec t r i ca l l y dr i ven by the cor respond i ng t ransm i t t er e l emen t
i n the p l o t t i ng room , and i t s po i n t er i ndex. shows the same sca l e read i ng
as the p l o t t i ng room t ransm i t t er . The ou t er concen t r i c r i ng i s geared
to the t ravers i ng or e l eva t i ng dr i ve o f the gun car r i age , and i t s po i n t er
i ndex shows the ac tua l az i mu th or e l eva t i on o f the gun .

 

Hence . when

5
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bo th the coarse and the f i ne i nner and ou t er po i n t er i ndexes are
: ha t ched , the gun i s a t the same az i mu th or e l eva t i on as tha t wh i ch
i s se t on the t ransm i t t er d i a l s i n the p l o t t i ng room .

(2) For each e l emen t o f da t a t ransm i t t ed , an a -c synchronous
t ransm i t t er , an a -c synchronous repea t er , and connec t i ng means are
prov i ded . The repea t ers and t ransm i t t ers resemb l e sma l l e l ec t r i c
mo tors i n ext erna l appearance . The repea t er fo l l ows the mo t i on o f
the d i s t an t t ransm i t t er and synchron i zes ( l i nes up) w i th the t rans-
m i t t er when power i s app l i ed , regard l ess o f re l a t i ve pos i t i on pr i or
to app l i ca t i on o f power . The repea t er canno t car ry mechan i ca l l oad ,
and i s there fore used i n connec t i on w i th a " fo l l ow- the -po i n t er " dr i ve .
Each repea t er car r i es on l y an i ndex (e l ec t r i ca l ) w i th wh i ch ano ther
i ndex (mechan i ca l ) , connec t ed to the e l emen t to be pos i t i oned , i s
brough t i n to a l i nemen t by means o f a handwhee l or o ther dr i ve .

(3) The az i mu th i nd i ca tor M6 ( f i g . 173 . 3) i s moun t ed on the l e f t
s i de o f the gun car r i age . The coarse d i a l i nd i ca t es 360° per revo l u-
t i on , and the f i ne d i a l i nd i ca t es 10° per revo l u t i on . A ready s i gna l
l amp i s moun t ed beh i nd a red bu l l ' s-eye be tween the d i a l s .

 

The en-
t i re mechan i sm i s i nc l osed i n a wea therproo f case prov i ded w i th a
sha t t erproo f g l ass w i ndow .

(4) The e l eva t i on i nd i ca tor M5 ( f i r . 173 . 4) i s s i m i l ar i n cons t ruc -
t i on to the az i mu th i nd i ca tor excep t tha t the un i t o f gradua t i on o f
the d i a l s i s the m i l i ns t ead o f the degree . The coarse d i a l i s gradua t ed
f rom 0 to 1 , 600 m i l s i n 104-m i l d i v i s i ons and numbered every 140 m i l s .
The f i ne d i a l i s gradua t ed f rom 0 to 100 m i l s i n 1-m i l d i v i s i ons and
numbered every 10 m i l s .

(5) A sw i t ch boa ( f i g . 173. 2) near the e l eva t i on i nd i ca tor con t a i ns
a t roub l e l amp recep t ac l e and a togg l e sw i t ch . The sw i t ch opera t es
the e l ec t r i c l amps i n the i nd i ca tors for i l l um i na t i ng the i nd i ca tor d i a l s .

(6) On-car r i age w i r i ng i s car r i ed i n me t a l condu i t s to the gun
j unc t i on bog , wh i ch i s moun t ed i n the l ower ro t a t i ng par t o f the gun
car r i age , above the emp l acemen t we l l . A l oop o f f l ex i b l e cab l e l eads
f rom the gun j unc t i on boa to the emp l acemen t j unc t i on box , wh i ch
i s moun t ed i n a s t a t i onary pos i t i on on the s i de o f , the emp l acemen t
we l l . The f l ex i b l e cab l e l oop perm i t s f ree t raverse o f the car r i age
throughou t the f i e l d o f f i re .

 

From the emp l acemen t j unc t i on boa the
w i r i ng i s car r i ed by underground armored cab l e to the ma i n j unc t i on
box i n the p l o t t i ng room .

b . Opera t i on . - (1) I f poss i b l e , ver i f y the ad j us tmen t s be fore com-
menc i ng opera t i ons .

 

These ad j us tmen t s are descr i bed i n d be l ow .
(2) At the guns , the t ravers i ng and e l eva t i ng handwhee l opera tors

f i rs t ma t ch the po i n t er i ndexes on the coarse i nd i ca tor d i a l s and then
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ma t ch the po i n t er i ndexes on the f i ne i nd i ca tor d i a l s .

 

The opera tors
keep the po i n t er i ndexes ma t ched when the t ransm i t t ed da t a changes .
The ready s i gna l l amps show when cor rec t da t a s i gna l s are be i ng t rans-
m i t t ed .

(3) Opera t i on o f the sys t em w i th the gun da t a compu t er i s the same
as descr i bed above , excep t tha t the az i mu th and e l eva t i on t ransm i t t ers
are no t used , the gun da t a compu t er be i ng connec t ed i ns t ead .

F IGURE 173 . 4 , -E l eva t i on i nd i ca tor D I3 .

c . Ins t ruc t i ons for read i ng coarse and f i ne d i a l s on i nd i ca tors . -
The sca l e read i ng i s the sum o f the read i ngs on the coarse and f i ne
sca l es . Men the coarse i ndex i nd i ca t es be tween two gradua t i ons on
the. coarse sca l e , the l ower -numbered gradua t i on . i s the one wh i ch i s
read .

 

Thus , a coarse i nd i ca t i on be tween 40 ' and 5D° , toge ther w i th a
f i ne i nd i ca t i on o f 5 . 15° i s read as 45 . 7 . 5° .

d . Ver i f l ca t i on o f ad j us tmen t s . -The fo l l ow i ng ad j us tmen t s shou l d
be checked when -poss i b l e be fore commenc i ng opera t i on
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(1) Or i en t a t i on . -The ou t er d i a l s on the az i mu th and e l eva t i on i i z -
d i ca tors shou l d i nd i ca t e cor rec t l y the ac tua l gun az i mu th and e l eva -
t i on . Ins t ruc t i ons for ad j us tmen t are g i ven i n e be l ow .

(2) Synchron i za t i on . -The i nner d i a l s on the az i mu th and e l eva -
t i on i nd i ca tors shou l d read the same as the cor respond i ng t ransm i t t er
d i a l s when the sys t em i s energ i zed . They shou l d a l so read the same
as the cor respond i ng d i a l s on the gun da t a compu t er . Ins t ruc t i ons
for ad j us tmen t are g i ven i n f be l ow- .

(3) Ready s i gna l l amps and i nd i ca tor i l l um i na t i ng l amas . -Tyro
l amps are connec t ed i n para l l e l a t each l amp pos i t i on , so tha t i f one
l amp burns ou t the o ther l amp w i l l rema i n opera t i ve . I f the l amps
a t any pos i t i on show reduced i l l um i na t i on , i nd i ca t i ng tha t one o f the
l amps i s burned ou t , the de f ec t i ve l amp shou l d be rep l aced .

 

Ins t ruc -
t i ons for l amp rep l acemen t are g i ven i n g be l ow .

. e . Or i en t a t i on . - (1) Or i en t a t i on re f ers to the mechan i ca l ad j us t -
men t o f the az i mu th and e l eva t i on i nd i ca tors so tha t when the gun i s
po i n t ed i n a g i ven d i rec t i on , the ou t er i ndexes for az i mu th and e l eva -
t i on w i l l i nd i ca t e cor rec t l y the d i rec t i on i n wh i ch the gun i s po i n t ed .

(2) Each gun i s or i en t ed i ndependen t l y o f the o ther .

 

The i ns t ruc -
t i ons wh i ch fo l l ow are for one gun . Read j us tmen t w i l l se l dom be
requ i red a f t er the i n i t i a l ad j us tmen t . Read j us tmen t w i l l , however ,
be requ i red a f t er any d i sassemb l y opera t i ons i nvo l v i ng the i nd i ca tor
dr i ves on the gun moun t .

(3) Or i en t a t i on o f az i mu th , i nd i ca tor M6 . - (a ) Us i ng the bore
s i gh t s t raverse the gun un t i l i t i s accura t e l y d i rec t ed on a da tum po i n t .

(b) No t e tha t the zero ad j us t i ng dev i ce i s l oca t ed on the sp l i t . gear
a t the bo t tom o f the az i mu th i nd i ca tor dr i ve sha f t - tube . The zero
ad j us t i ng dev i ce has an ad j us t i ng worm and a c l amp i ng screw .

 

The
head o f the ad j us t i ng worm i s s l o t t ed for screw dr i ver opera t i on .

(c ) Loosen the c l amp i ng screw and then turn the ad j us t i ng worm
as requ i red un t i l the i nd i ca tor sca l e read i ng ( the comb i ned read i ng
o f the coarse and f i ne sca l es) i s the same as the known az i mu th o f the
da tum po i n t .

 

T i gh t en the c l amp i ng screw to re t a i n the ad j us tmen t .
(4) Or i en t a t i on o f e l eva t i on i nd i ca tor 11 . 5 . - - - (a ) Us i ng the c l i nom-

e t er , se t the gun to a conven i en t re f erence e l eva t i on . Any e l eva t i on
can be chosen , bu t the gun mus t be se t accura t e l y to the chosen e l eva -
t i on .

(b) No t e tha t the zero ad j us t i ng dev i ce i s l oca t ed on the sha f t be -
h i nd the e l eva t i on i nd i ca tor . The zero ad j us t i ng dev i ce has an ad-
j us t i ng worm and a c l amp i ng screw . The ad j us t i ng worm and the
c l amp i ng screw have knur l ed socke t heads wh i ch can be opera t ed
e i ther by hand or by use o f a 7/a , - i nc l i socke t head se t screw wrench .
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(c ) Loosen the c l amp i ng and then turn the ad j us t i ng worm as re -
qu i red un t i l the i nd i ca tor sca l e read i ng ( the comb i ned read i ng o f
the coarse and f i ne sca l es) i s the same as the gun e l eva t i on . T i gh t en
the c l amp i ng screw to re t a i n the ad j us tmen t .

f . Synchron i za t i on . - (1) Synchron i za t i on i s the ad j us tmen t o f the
i nd i ca tor i nner i ndexes to the same read i ng as the cor respond i ng
t ransm i t t er d i a l s .

F i oauw 173 . 3 . -E l eva t l on i nd i ca tor 115- ready s i gna l l arups and synchron i z i ng ad j us t i ng
sha f t s .

(2) Synchron i za t i on i s per formed w i th the sys t em energ i zed . I t
w i l l se l dom be necessary to a l t er the synchron i za t i on ad j us tmen t s , bu t
the ad j us tmen t s shou l d be ver i f i ed per i od i ca l l y .

(3) S l o t t ed ad j us t i ng sha f t s for the coarse a i i d f i ne i nd i ca tor i nner
i ndexes are l oca t ed under the i nd i ca tor s i gna l l amp cover ( f i g . 1 " x3 . 5) .

The mo t i on o f these sha f t s i s l i m i t ed to a f ew turns , su f f i c i en t to pro-
v i de ad j us tmen t under a l l norma l cond i t i ons . No a t t emp t shou l d be
made to force a sha f t i f a s top i s encoun t ered .

(4) To synchron i ze the az i mu th or e l eva t i on i nd i ca tor , energ i ze
the sys t em and no t e the read i ngs o f the coarse and f i ne t ransm i t t er
ou tpu t d i a l s . By ' means o f the s l o t t ed ad j us t i ng sha f t s , se t the i nner
coarse and f i ne i ndexes to read the same as the cor respond i ng t rans-
m i t t er ou tpu t d i a l s .
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(5) Do no t a t t emp t to synchron i ze i f the d i rec t i on o f ro t a t i on o f .
any o f the i nd i ca tor i nner i ndexes i s reversed , or i f there i s a l arge
depar ture f rom synchron i sm (o f t en a mu l t i p l e o f 64° ) . Such cond i -
t i on i nd i ca t es a w i r i ng f au l t wh i ch mus t f i rs t be de t erm i ned and
cor rec t ed .

(6) Synchron i z i ng ad j us tmen t s per formed w i th the az i mu th and
e l eva t i on t ransm i t t ers -w i l l norma l l y ho l d a l so for the gun da t a com-
pu t er . I f the synchron i z i ng ad j us tmen t changes when the gun da t a
compu t er i s connec t ed i n p l ace o f the az i mu th and e l eva t i on t rans-
m i t t ers , i t w i l l be necessary to ad j us t the t ransm i t t er e l emen t s i n the

Fsuuuk. 17 : 1 . 6-E l eva t i on i nd i ca tor W5- l amp ]so l der , assemb l y .

12

t ransm i t t er to br i ng them i n to agreemen t w i th the cor respond i ng
t ransm i t t er e l emen t s i n the gun da t a compu t er .

g . Lamp rep l acemen t . -Lamps used i n the az i mu th and e l eva t i on
i nd i ca tors are Mazda No . 51 t ype (1 cp , 6-8 vo l t s , 412 ampere , G 31 /2

bu l b) . The l amps are access i b l e for l amp rep l acemen t a f t er remova l
o f the l amp we l l covers . (See f i gs . 173 . 5 and 173 . 6 . )

h. . Care and preserva t i on . - (1) Power shou l d be sw i t ched o f f be -
fore cab l es are connec t ed or d i sconnec t ed . See tha t cab l es are secure l y
he l d i n the recep t ac l es be fore turn i ng on the power .

(2) Do no t k i nk or tw i s t the cab l es .

 

Avo i d bend i ng the cab l es on
a shor t rad i us , or a l l ow i ng them to cha f e aga i ns t mov i ng par ts .

 

Keep
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the cab l es c l ean o f o i l or grease .

 

To remove o i l or grease , w i pe the
area as c l ean as poss i b l e and then wash w i th soapy wa t er .

(3) When the cab l es are no t connec t ed , keep p l ugs and recep t ac l es
c l osed w i th the covers prov i ded to exc l ude d i r t and mo i s ture .

(4) When the cab l es are connec t ed , keep the p l ugs and recep t ac l es
t i gh t ened f i rm l y toge ther by means o f the round nu t s . Screw the
p l ug and recep t ac l e covers toge ther to keep them f rom dang l i ng and
to pro t ec t the threads .

(5) When d i sconnec t i ng a cab l e , pu l l on the body o f the - p l ug .

 

Do
no t pu l l on the cab l e or spr i ng .

(6) The i nd i ca tors and t ransm i t t ers do no t requ i re l ubr i ca t i on
when i n serv i ce . Such l ubr i ca t i on as i s requ i red i s per formed i n con-
nec t i on w i th ma j or d i sassemb l y or overhau l .

(7) Shou l d any repea t er s t ar t to " run away " ( run as a mo tor a t a
h i gh ra t e o f speed) , cu t o f f the power i mmed i a t e l y and then reapp l y
power a f t er the repea t er comes to res t . Repea t ers are mos t l i ke l y to
run a f f ray a t the i ns t an t when power i s app l i ed .

(8) Shou l d a repea t er on e i ther gun b i nd or s t i ck dur i ng opera t i on ,
turn o f f the power to tha t gun by means o f the sw i t ch i n the ma i n
j unc t i on box . . A , b i nd i ng or s t i ck i ng repea t er w i l l cause i naccura t e
t ransm i ss i on o f da t a , and w i l l be sub j ec t to overhea t i ng and poss i b l e
burn-ou t . Re f er to ordnance ma i n t enance personne l for repa i r or
rep l acemen t .

39 . 4 . Moun t , t e l escope , M35 , w i th t e l escope X31 . -a . Gen-
eraZ . - -The t e l escope moun t s 11235 ( f i g . 173 . 7) are moun t ed on the r i gh t
and l e f t s i de o f the car r i age . The t e l escope M31 f i t s i n to the t e l escope
moun t . The comb i na t i on o f t e l escope moun t s and t e l escopes forms
the s i gh t i ng e l emen t for a i m i ng the gun i n az i mu th (case I I po i n t i ng) .

b . Descr i p t i on . a f t ekSCOPe moun t 111J5 . - (1) The crad l e o f the
t e l escope moun t has c l amps and l oca t i ng sur f aces for secur i ng the
t e l escope . The open s i gh t s a t the top o f the crad l e prov i de a l i ne o f

s i gh t para l l e l to the t e l escope l i ne o f s i gh t , and are used for rap i d
approx i ma t e a i m i ng .

 

The f ron t . s i gh t can be fo l ded down when no t
i n use .

(2) The e l eva t i ng knob o f the t e l escope moun t e l eva t es or depresses
the crad l e and t e l escope .

( 3 ) The de f l ec t i on knob , de f l ec t s the crad l e and t e l escope i n az i mu th .
De f l ec t i on mo t i on i s read i n degrees and hundred ths o f degrees on the
sca l e and m i crome t er . The de f l ec t i on sca l e i s ca l i bra t ed f rom 0° to
20° i n 1° i n t erva l s . The de f l ec t i on m i crome t er i s ca l i bra t ed d i rec t l y
i n hundred ths o f degrees. " Norma l " de f l ec t i on se t t i ng ( l i ne o f s i gh t
para l l e l to ax i s o f gun bore ) i s 10 . 00° .

13
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(4) Bu i l t - i n e l ec t r i c . l amps i l l um i na t e the de f l ec t i on sca l e and m i -
crome t er o f the t e l escope moun t , and the re t i c l e cross w i res o f the t e l e -
scope .

 

The l amp c i rcu i t s are con t ro l l ed by sw i t ches on the rear f ace
o f the t e l escope moun t .

 

A shor t i n t erconnec t i ng cab l e , wh i ch i s fur -
n i shed as an accessory , t i es the t e l escope to the t e l escope moun t .

e . Descr i p t i on. o f t e l escope M31 . - (1) The t e l escope ( f i g . 173. 7)
has an 8-power magn i f i ca t i on and a f i e l d o f v i ew o f $°45 ' . -

(2) The eyep i ece can be focused to mee t eyes i gh t var i a t i ons o f i n-
d i v i dua l observers . The d i op t er sca l e on the eyep i ece enab l es the ob-
server to pre focus the t e l escope , i f he knows h i s own eye cor rec t i on .

(3) Amber , neu t ra l , or c l ear f i l t ers can be i n t roduced by use o f the
f i l t er se l ec tor knob .

(4) The ob j ec t i ve cap covers and pro t ec t s the ob j ec t i ve when the
t e l escope i s no t i n use .

d. Prepar i ng for opera t i on- . - (1) C l amp the t e l escope i n the crad l e
o f the t e l escope moun t . I f i l l um i na t i on w i l l be requ i red , connec t the
cab l e be tween the t e l escope and t e l escope moun t .

(2) Focus the t e l escope by turn i ng the focus i ng nu t un t i l ob j ec t s a t
t arge t range appear sharp and c l ear . The observer shou l d record
the d i op t er sca l e se t t i ng for h i s fu ture use . I f the d i op t er sca l e se t t i ng
i s known , the t e l escope can be focused by s i mp l y br i ng i ng the sca l e
to the known se t t i ng.

(3) Se l ec t the proper t e l escope f i l t er accord i ng to the l i gh t cond i -
t i ons .

 

Use the c l ear f i l t er for d i m l i gh t or for norma l l i gh t w i th no
g l are .

 

Use the amber or neu t ra l f i l t er to reduce g l are .

 

The neu t ra l
f i l t er i s mos t use fu l when observ i ng i n to the d i rec t i on o f the sun .

e . Opera t i on , gun po i n t i ng . - (1) Se t the de f l ec t i on sca l e and m i -
crome t er to the announced de f l ec t i on by turn i ng the de f l ec t i on knob .
I f no de f l ec t i on i s requ i red , se t to 10 . 40° .

(2) Traverse the gun to br i ng the t e l escope to bear on the t arge t .
The open s i gh t s may be used i n i t i a l l y to speed po i n t i ng . Use the e l e -
va t i ng knob to br i ng the t arge t on to the hor i zon t a l cross w i re o f the
t e l escope re t i c l e , then re f i ne the gun t raverse to p l ace the t arge t
exac t l y a t the i n t ersec t i on o f the hor i zon t a l and ver t i ca l cross w i res .
Th i s f i na l opera t i on po i n t s the gun i n az i mu th .

f . Tes t and ad j us tmen t . -At regu l ar i n t erva l s depend i ng on serv i ce
cond i t i ons , the gun shou l d be bore s i gh t ed to ver i f y the a l i nemen t o f
the t e l escope and t e l escope moun t . Procedure for bore s i gh t i ng i s
as fo l l ows

(1) P l ace the breech bore s i gh t i n the gun and s t re t ch the b l ack
l i nen cord t i gh t l y across the muzz l e , ver t i ca l l y and hor i zon t a l l y i n the
score marks on the muzz l e .

15
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(2) Use the bore s i gh t s to po i n t the gun a t a d i s t an t da tum po i n t ,
a t or beyond m i drange o f the gun . Se t the de f l ec t i on sca l e and m i -
crome t er o f the t e l escope moun t to read 10 . 40° and observe the da tum
po i n t through the t e l escope .

 

Use the e l eva t i ng knob , i f necessary , to
br i ng the da tum po i n t on to the hor i zon t a l cross w i re o f the t e l escope .
I f the ad j us tmen t i s cor rec t , the da tum po i n t w i l l appear exac t l y on
the ver t i ca l cross w i re .

(3) 1 f the ad j us tmen t i s no t cor rec t , turn the de f l ec t i on knob to
br i ng the da tum po i n t on to the ver t i ca l cross w i re . Ad j us t the de f l ec -
t i on sca l e and m i crome t er to read 10 . 00 ' w i th the t e l escope i n th i s po
s i t i on .

 

To ad j us t the m i crome t er , l oosen the three screws i n the cupped
end o f the de f l ec t i on knob to unc l amp the m i crome t er , then turn the
m i crome t er to zero read i ng and rec l amp .

 

To ad j us t the sca l e . l oosen
the screw a t each end o f the sca l e and sh i f t . the sca l e to br i ng the " 10 "
gradua t i on i n reg i s t er w i th the i ndex , then rec l amp .

g . Lamp rep l aaemer t t . -The e l ec t r i c l amps are moun t ed i n i nd i -
v i dua l l amp recep t ac l es wh i ch are removab l e to perm i t l amp rep l ace -
men t .

 

The l amps are the same t ype as those used i n the az i mu th and
e l eva t i on i nd i ca tors .

 

To remove the l amp recep t ac l e , l oosen the sma l l
head l ess c l amp i ng screw (us i ng the j ewe l er ' s screw dr i ver prov i ded)
i n the edge o f the recep t ac l e and then unscrew the recep t ac l e .

h , . Care and Preserva t i on . - (1) Re f er to paragraph 39 . 2 for genera l
care and preserva t i on i ns t ruc t i ons .

(2) Keep the ob j ec t i ve cap i n p l ace whenever the t e l escope i s no t
i n use . Dur i ng i d l e per i ods , s tore the t e l escope i n the car ry i ng case
prov i ded .

(3) Lubr i ca t e the t e l escope moun t occas i ona l l y by app l y i ng a drop
o f o i l , l ubr i ca t i ng , for a i rcra f t i ns t rumen t s and In ' ach i ne guns , i n each
o f the s i x o i l cups . Lubr i ca t e spar i ng l y . W i pe o f f any excess l ubr i -
can t to preven t accumu l a t i on o f dus t and gr i t .

TA . G . 309 . 7 (10 Ju l 4S) . ]

 

(C 1 , 15 Sep 48 . )

BT ORDER OF THE SECRETARY o f IVAR

G . C . MARSHALL .
Ch i e f of S tdf .

OFF IC IAL : -

J . A . UL IQ ,
Ma j or Genera l ,

The Ad j u t an t Genera l .
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Sec t i on I

INTRODUCT ION
Paragraph

Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

 

] .

Charac t er i s t i cs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

D i f f erence i n mode l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

3

Da t a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

4

1 . SCOPE .
a .

 

Th i s manua l con t a i ns a l l the essen t i a l i n forma t i on o f a t echn i ca l
charac t er requ i red by the us i ng arms and serv i ces for the i den t i f i ca t i on ,
use and care o f the weapon , ammun i t i on , and spare -par ts and acces-
sor i es ; bu t does no t i nc l ude the s i gh t i ng and f i re -con t ro l equ i pmen t .

b .

 

Th i s t echn i ca l manua l i s i n t ended to cover -on l y 16- i nch Barbe t t e
Car r i age , M4 ma t er i e l . See sec t i on X V for pub l i ca t i ons cover i ng 16- i nch
Barbe t t e Car r i age M1919 , M1919M1 , M2 and M3 .

c .

 

D i sassemb l y , assemb l y and repa i rs by ba t t ery personne l w i l l be
under t aken on l y under the superv i s i on o f an o f f i cer or ordnance mechan i c .

a l .

 

In cases where the na ture o f the repa i r , mod i f i ca t i on or ad j us t -
men t i s beyond the scope and / or f ac i l i t i es o f the ba t t ery personne l , the
l oca l or o therw i se des i gna t ed ordnance serv i ce w i l l be i n formed i n order
tha t t ra i ned personne l w i th su i t ab l e too l s and equ i pmen t may be
prov i ded .

CHARACTER IST ICS .
a .

 

The 16- i nch Barbe t t e Car r i age gun ma t er i e l M4 descr i bed here i n
cons i s ts o f the fo l l ow i ng un i t s :
16- i nch Gun Mark 11 Navy des i gn .
16- i nch Gun Crad l e and Reco i l Mechan i sm Navy des i gn .
16- i nch Barbe t t e Car r i age (exc l us i ve o f crad l e and reco i l mechan i sm)

Army des i gn .
h .

 

The ma t er i e l i s o f the Seacoas t type , se t i n a permanen t emp l ace -
men t and pro t ec t ed by a me t a l sh i e l d aga i ns t aer i a l , l and or nava l
bombardmen t .

" .

 

The casema t e des i gn o f emp l acemen t l i m i t s the e l eva t i on o f the
gun as we l l as the degree o f t raverse o f the ro t a t i ng par ts .

3 .

 

D I FFERENCE IN MODELS .
a .

 

The 16- i nch Barbe t t e Car r i age M4 i s a mod i f i ca t i on o f Barbe t t e
Car r i age mode l 1919 . The prev i ous mod i f i ca t i ons to the M1919 Barbe t t e
Car r i age are des i gna t ed M1919M1 , M2 and M3 . The var i a t i ons i n
des i gn and cons t ruc t i on are subs t an t i a l l y as fo l l ows :

(1)

 

The mode l 1919 car r i ages , Ser i a l Nos . 1 to 6 i nc l us i ve , C l ass 11 .
D i v i s i on 16 , have 360 degrees t raverse , 65 degrees e l eva t i on and m i nus r

 

r '

7 degrees depress i on . They are equ i pped w i th Army des i gn crad l es and t

7

A WA
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reco i l i ng par ts and are moun t ed w i th 16- i nch Army guns , mode l 1919M2

and M3 . Car r i ages Nos . 1 , 2 , 3 and 6 have been equ i pped w i th four - i nch

cas t sh i e l ds . Casema t e emp l acemen t s l i m i t the i r t raverse to 145 degrees ,

w i th 46 degrees e l eva t i on and m i nus 3 degrees depress i on . Car r i ages Nos .

4 and 5 have been equ i pped w i th two- i nch tunne l t ype sh i e l ds perm i t t i ng

360 degrees t raverse . They are l i m i t ed to 46 degrees e l eva t i on and m i nus

3 degrees depress i on .

(2) Car r i ages Nos . 7 , 8 , 9 , 11 , 12 and 13 are des i gna t ed as 16- i nch

Barbe t t e Car r i age mode l 1919M1 and are des i gned and manu f ac tured i n

 

(10)

accordance w i th C l ass 11 , D i v i s i on 28 , ordnance draw i ngs and spec i f i ca -

 

proves

t i ons . They are des i gned for 360 degrees t raverse and have a max i mum

 

mod i f i

e l eva t i on o f 55 degrees and depress i on o f m i nus 7 degrees . They are no t

 

da t a r
prov i ded w i th sh i e l ds .

 

scop i c
bear i n
cas t s l

(3)

 

Car r i ages Nos . 10 , 14 , 15 and 16 are des i gna t ed as 16- i nch Bar -
be t t e Car r i age M2 . These are casema t e moun t s prov i ded w i th two- i nch
sh i e l ds . They have a max i mum e l eva t i on o f 47 degrees and 0 degrees
depress i on . They are prov i ded w i th- 360 degrees az i mu th c i rc l es and
t ravers i ng racks , the i r t raverse be i ng l i m i t ed to 145 degrees by the t ype
o f emp l acemen t . For the ammun i t i on serv i ce , hand t rucks or overhead
t ro l l eys are used . The car r i ages have mod i f i ed t ype ammun i t i on t ab l es
and rammer con t ro l s and i n these respec t s they d i f f er f rom the mode l
1919 and 1919M1 car r i ages .

(4) Car r i ages Nos . 17 and 18 are des i gna t ed as 16- i nch Barbe t t e
Car r i age M3 hav i ng a max i mum e l eva t i on o f 47 degrees and 0 degrees
depress i on . The M3 car r i age i s prac t i ca l l y the same as the M2 excep t i ng
tha t i n add i t i on to the spec i a l f ea tures per t a i n i ng to the M2 car r i age i t
i s prov i ded w i th a new t ype o f e l eva t i on bu f f er ( l owered 18 i n . ) and i s
a l so prov i ded w i th heav i er f l oor beams . These car r i ages have a two- i nch
sh i e l d and 360 degrees az i mu th c i rc l es and t ravers i ng racks . The i r t rav-
erse i s l i m i t ed to 145 degrees by the t ype o f emp l acemen t .

(5)

 

A l l car r i ages a f t er No . 6 have Navy des i gned crad l es and reco i l -
i ng par ts and are moun t ed w i th Navy guns . The s i de f rames and reco i l -
i ng par ts , i nc l ud i ng the reco i l and recupera tor mechan i sms , d i f f er f rom
the f i rs t s i x car r i ages manu f ac tured .

(6) The 16- i nch Barbe t t e Car r i age M4 ( f i gs . 1 , 2 , 3 , 4 and 5)
i s des i gned and manu f ac tured i n accordance w i th Ordnance Depar tmen t
draw i ngs C l ass 11 , D i v i s i on 38 and d i f f ers i n many respec t s f rom the
prev i ous l y des i gned 16- i nch Barbe t t e Car r i age ma t er i e l .

(7)

 

The M4 car r i age car r i es a four - i nch cas t sh i e l d . I t i s prov i ded
w i th an e l eva t i on da t a rece i ver and has no e l eva t i ng range d i sk , depend-
i ng on the e l eva t i on da t a rece i ver for cor rec t e l eva t i on da t a .

(8) ' the moun t i s des i gned for max i mum e l eva t i on o f 46 degrees
w i th m i nus e l eva t i on o f 3 degrees . Mod i f i ed e l eva t i ng racks to a f ford
sh i e l d c l earance and to prov i de for o ther spec i a l cond i t i ons govern i ng
e l eva t i on are prov i ded ,

the r i g

o f 145
equ i Pn
ro t a t : c

cover
de gree
A l l me
grads- z
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(9)

 

The max i mum t raverse o f the moun t i s 72 degrees 5 m i nu t es to
the r i gh t and l e f t o f the cen t er l i ne o f f i re or a to t a l perm i ss i b l e t raverse
o f 145 degrees. I t i s prov i ded w i th an az i mu th da t a rece i ver and spec i a l
equ i pmen t for cor rec t l y record i ng the az i mu th read i ngs as the moun t i s
ro t a t ed to the r i gh t or l e f t . The t ravers i ng racks on the M4 car r i ages
cover on l y 180 degrees o f the base r i ng c i rcum f erence i ns t ead o f 360
degrees as i n the case o f mode l 1919 and 1919M1 , M2 and M3 car r i ages .
A l l moun t s a f t er No . 20 w i l l have a shor t er az i mu th c i rc l e wh i ch w i l l be
gradua t ed on l y to cover the l i m i t ed range o f t raverse o f the moun t .

(10) The M4 car r i age i s prov i ded w i th prac t i ca l l y a l l o f the i m-
proved f ea tures o f the M2 and M3 car r i ages ar i d , i n add i t i on , has a
mod i f i ed t ype o f rammer . I t i s a l so prov i ded w i th e l eva t i on and az i mu th
da t a rece i vers , new t ype l i gh t i ng and f i r i ng equ i pmen t , new t ype t e l e -
scop i c s i gh t s , new des i gn o f crad l e t runn i on prov i d i ng for t runn i on ro l l er
bear i ngs (be i ng cons i dered for fu ture un i t s) and a new t ype o f four - i nch
cas t sh i e l d . I t has mod i f i ed a i r compressors and p i p i ng ar rangemen t and
a redes i gned l ubr i ca t i on sys t em .

4 . DATA .
a . The fo l l ow i ng we i gh t s , d i mens i ons , ba l l i s t i cs and o ther da t a are

i nc l uded here i n for the i n forma t i on o f a l l concerned .
b .

 

16- i nch Gun , Navy Mk . l I w i th Breech Mechan i sm Navy N l k . I .
We i gh t o f gun w i th band . . . . .

 

. .

 

. . . .

 

. .

 

. . .

 

307 , 185 l b
Ca l i ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

. .

 

16 i n .
Leng th o f bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

50 ca l
Leng th (muzz l e to rear f ace o f breech r i ng) . . . . . . . . . . . . . . 815 i n . { f i b f t }
We i gh t o f gun (w i thou t band) . .

 

.

 

. . . . . . . . . .

 

. .

 

. 285 , 985 l b

We i gh t o f pro j ec t i l e S Mk X I I , A . P . . . .

 

, . . , , .

 

.

 

2 , 240 l b
Mk I I M2 , A . P . . .

 

. . . . .

 

2 , 100 l b
We i gh t o f powder charge ( for bo th Mk X I I and

Mk I I M2 , fu l l charge ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672 l b
Chamber pressure . .

 

. .

 

. . . . . . . . . . .

 

, . . . .

 

. .

 

. .

 

38 , 000 l b per sq i n .

Muzz l e ve l oc i t y

 

Mk X I I pro j ec t i l e . .

 

. . . . . . . . . . .

 

. 2 , 650 f t per sec
Mk I I M2 pro j ec t i l e . .

 

. .

 

. . . . . . . . . 2 , 750 f t per sec

Range (46° e l eva t i on) S Mk X I I pro j ec t i l e .

 

. . . . . . .

 

45 , 140 yd
Mk I I M2 pro j ec t i l e . . . . . .

 

44 , 670 yd
Trave l o f pro j ec t i l e i n bar re l . . . . . . . . . . . . . . . . . . . . . .

 

. .

 

. .

 

681 . 68 i n .
Capac i t y o f powder chamber . . . . . . . . . . . . . . . . . . . . . .

 

.

 

30 , 000 cu i n .
R i f l i ng

Leng th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 . 992 i n ,
Number o f grooves . . . . . . . . . . . . . . . . . . . . . .

 

. . . . . . . . . . . .

 

96

 

T
Number

 

o f

 

l ands . . . . . . . . . . . . .
.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Tw i s t . . . . . . . . . . . . . . . . . . . . . . . .

 

R i gh t -hand-un i form I turn i n 32 ca l
9
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c .

 

16- i nch Barbe t t e Car r i age 31-x .

We i gh t o f car r i age w i thou t sh i e l d . . . . . . . . . . . . . . . . . . . . . . . . . . . 665 . 315 l b

 

a t zero

We i gh t o f sh i e l d (4- i n . cas t ) es t i ma t ed . . . . . . . . . . . . . . . . . . . . . 200 . 000 l b

 

a t 23°

We i gh t o f gun w i th band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347 . 185 l b

 

a t 40

To t a l dead l oad on emp l acemen t . . . . . . . . . . . . . . . . . . . . . . . . . 1 , 172 , 500 l b

We i gh t o f reco i l i ng par ts i nc l ud i ng gun and band . . . . . . . . . . . . 316 , 853 l b

We i gh t o f t i pp i ng par ts i nc l ud i ng gun and band . . . . . . . . . . . . . 385 . 377 l b

 

a t zorc
We i gh t o f t i pp i ng par ts no t i nc l ud i ng gun and band . . . . . . . . . . 78 . 192 l b

 

a t 23 1 ,
a t 46°

We i gh t o f base r i ng and s t a t i onary par ts . . . . . . . . . . . . . . . . . . . 186 , 426 l b
NO

We i gh t o f t ravers i ng par ts . . - - . - . . . . . . . . . . . . . . . . . . . . . . . . . . 980 , 074 l b

 

press i c
We i gh t o f a i r compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 . 200 l b

 

handy
Traverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
. . . . . - . . . . . . . . . . 145 deg

 

a l so a

Max i mum e l eva t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 deg

 

when

Max i mum depress i on . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . 3 deg

 

c l .

Norma l reco i l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 i n . ,

 

i s l oo

Max i mum reco i l

 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 i n .

 

powd ,
i nser t

Rod pu l l . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 284 , 499 l b

 

i ts pr
Trunn i on pu l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 052 . 769 l b

 

t '

Capac i t y o f reco i l cy l i nder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 ga l
Norma l a i r pressure i n recupera tor . . . . . . . . . . . . . . . . . . 1 . 700 l b per sq i n ,

 

band

F i na l a i r pressure i n recupera tor . . . . . . . . . . . . . . . . . . . . 3 . 090 l b per sq i n .

 

e .
the a

Norma l l i qu i d pressure i n recupera tor . . . . . . . . . . . . . . . 1 , 824 Ib per sq i n .

 

o f as :
F i na l l i qu i d pressure i n recupera tor . . . . . . . . . . . . . . . . . 3 , 348 l b per sq i n .

 

i n t er .

L i qu i d pump pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 , 500 l b per sq i n .
B l ow-o f f pressure . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 200 to 2 . 500 l b per sq i n .
Reco i l Cy l i nder Expans i on Chamber :

Norma l o i l pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 l b per sq i n .
Capac i t y

 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 6 ga l
E l eva t i ng mechan i sm r i gh t s i de , one turn o f handwhee l

coun t erc l ockw i se e l eva t es gun . . . . . . . . . . . . . . . . . . . . . . . . . . 56 . 509 m i n
E l eva t i ng mechan i sm l e f t s i de , one turn o f crank

.

 

coun t erc l ockw i se e l eva t es gun . . . . . . . . . . . . . . . . . . . . 2 deg 56 , 897 m i n
One turn o f s l ow-mo t i on handwhee l t raverses gun . . . . . . . . . . . 0 . 1098 deg
One turn o f t ravers i ng crank t raverses gun . . . . . . . . . . . . . . . . . 1 . 5384 m i n

E f l or t Requ i red to E l eva t e the Gun w i th One -ha l f Load In Speech

10

r

App l i ed 1a Crank App l i ed l o Handwhee l
a t zero e l eva t i on 60 l b 20 l b
a t 23° e l eva t i on 100 l b 45 l b
a t 46° e l eva t i on 200 l b 65 l b



565 , 315 l b
?00 . 040 l b
307 , 185 l b
172 . 500 l b

316 , 853 l b
385 , 377 l b
78 , 192 l b

, 86 , 426 l b
J86 , 074 l b
. 4 , 200 1b
. 145 deg
. . 46 deg
. . . 3 deg

. - . 48 i n . ,
. . 49 i n .

84 , 499 l b
52 , 759 l b

7a l
X . { i n .
)er sq i n .
)er sq i n .
)er sq i n .
)er sq i n .
)er sq i n ,

. 2 . 6 ga l

509 m i n

89X m i n I
098 deg

384 m i n

l ondwh*e l

l b

Ib
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E f for t Requ i red to Depress the Gun w i th One -ha l f Load i n breech

App l i ed to Crank

 

App l i ed to Handwhee l

a t zero e l eva t i on

 

80 l b

 

32 l b

a t 23° e l eva t i on

 

7 l b

 

5 l b
a t 45° e l eva t i on

 

0

 

0

E f for t Requ i red to E l eva t e the Gun Un l oaded

App l i ed to Crank

 

App l i ed to Handwhee l

a t zero e l eva t i on

 

155 l b

 

67 l b
a t 23° e l eva t i on

 

230 l b

 

76 l b
a t 46° e l eva t i on

 

280 l b

 

112 l b

NOTE : The forces requ i red to i n i t i a t e movemen t i n . e l eva t i on or de -
press i on o f the gun when app l i ed to the e l eva t i ng crank or e l eva t i ng
handwhee l vary w i th the ang l e o f e l eva t i on o f the gun . These forces are
a l so a f f ec t ed by the we i gh t o f the pro j ec t i l e and powder i n the breech
when the gun i s l oaded .

d .

 

The gun i s i n ba l ance a t l eve l pos i t i on ( zero e l eva t i on) when i t
i s l oaded w i th a we i gh t equa l to one -ha l f the we i gh t o f the norma l
powder charge p l us one -ha l f the we i gh t o f the pro j ec t i l e . Th i s we i gh t i s
i nser t ed i n the breech i n such pos i t i on as to s i mu l a t e the pro j ec t i l e and
i t s prope l l i ng charge . When un l oaded the gun i s muzz l e -heavy a t a l l
po i n t s o f e l eva t i on . I t w i l l depress by grav i ty w i th no measurab l e force
app l i ed to the e l eva t i ng crank or handwhee l when the e l eva t i ng brake
band i s re l eased .

e .

 

The e f for t requ i red to e l eva t e and depress the gun as ou t l i ned i n
the above t abu l a t i on was de t erm i ned by shop t es ts made l i t the t i me
o f assemb l i ng the par ts . These e f for ts w i l l vary as a resu l t o f changes
i n t empera ture and for o ther reasons .

TNT 9-471
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Sec t i on 11

DESCR IPT ION AND FUNCT ION ING

5 .

 

DESCR IPT ION AND FUNCT ION ING OF GUN .

a .

 

The gun ( f i g . 6) cons i s ts o f tube , l i ner , j acke t , hoops , r i ngs ( f i g .
7) , reco i l band ( f i g . 8) and the breech mechan i sm w i th c l os i ng cy l i nder

and gas e j ec tor sys t ems .

(1)

 

GUN KEY . The gun i s prov i ded w i th a s t ake - i n key ( f i g . 6) '

a t t ached to i t s upper sur f ace wh i ch s l i des through a keyway i n the crad l e

and preven t s ro t a t i on o f the gun dur i ng reco i l and coun t er reco i l .

(2) AUTOMAT IC ELEVAT ING STOPS . To preven t e l eva t i on or depres-

s i on o f the gun beyond prescr i bed l i m i t s au toma t i c dev i ces are prov i ded .

These cons i s t o f pro j ec t i ons near the upper and l ower ends o f the e l eva t -

i ng racks wh i ch engage w i th a bu f f er l ever (W , f i g . 87) on the r i gh t s i de .
f rame and a bu f f er l ever (H , f i g . 88) on the l e f t s i de f rame . When the
l i m i t s o f e l eva t i on or depress i on are reached the s tops on the e l eva t i ng
racks come i n to con t ac t w i th e l eva t i ng bu f f ers preven t i ng fur ther e l eva -
t i on or depress i on o f the gun .

(3)

 

HREECHELOCK . The breechb l ock (T , f i g . 9) and ( f i g . 10) i s o f the
i n t er rup t ed-s t ep- thread des i gn and i s so cons t ruc t ed as to en t er the
breech recess eas i l y and qu i ck l y where i t i s l dcked i n p l ace by a ro t ary
mo t i on o f the b l ock . Th i s ro t ary mo t i on i s e f f ec t ed by means o f a sys t em
o f ro t a t i ng cams and ro l l ers a t t ached to the gun breech and breechb l ock
( f i gs . 10 , 11 , 12 and 13) . The ac t i on o f open i ng or c l os i ng the b l ock
au toma t i ca l l y engages or d i sengages the threads o f the b l ock f rom the
threads o f the breech recess . The b l ock i s prov i ded w i th an ob tura tor
sp i nd l e (J , f i g . 11) , ob tura tor nu t (G , f i g . 11) , ob tura tor spr i ng (H , f i g .
11) , dummy pressure p l ugs (L , f i g . 11) , pressure p l ug washers (K , f i g .
11) , f ron t r i ng (E , f i g . 11) , rear r i ng (S , f i g . 11) , i nner r i ng (C , f i g . 11)
and gas check pad (D , f i g . 11) . The end o f the ob tura tor sp i nd l e i s
des i gned to rece i ve the f i r i ng l ock .

(4) ROTAT ING CAM (UPPER) . A ro t a t i ng cam (upper ) ( f i g . 14) ,
wh i ch houses the sa l vo l a t ch , i s l oca t ed on the upper l e f t -hand sur f ace
o f the gun breech aga i ns t wh i ch a ro l l er (N , f i g . 13) , connec t ed to the
breechb l ock , opera t es to ro t a t e the b l ock . The b l ock car r i er i s ra i sed or
l owered i n the opera t i on o f c l os i ng or open i ng the breech .

12
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F i gure 7-Reco i l Bond Lock i ng R i ng

RA PO 38673

(5)

 

ROTAT ING CAM (LOWER) . A ro t a t i ng cam ( l ower ) ( f i g . ' 15) i s
a t t ached to the l ower r i gh t -hand sur f ace o f the gun breech and works i n
con j unc t i on w i th the upper . cam to produce a ro t ary mo t i on o f the

 

(b .
breechb l ock as the b l ock car r i er i s ra i sed i n the opera t i ons o f c l os i ng the

 

presn

breech .

 

be i n i

(G)

 

SALvo LATCH . The sa l vo l a t ch mechan i sm ( f i g . 14) i s l oca t ed

 

f i g ' 1
i n the upper ro t a t i ng cam . I t s func t i on i s to ac t as a bu f f er and l ock the

 

(C .
breech opera t i ng l ever (E , f i g . 20) i n p l ace when the breech i s c l osed .

 

preXt
The sa l vo l a t ch dev i ce i s so des i gned tha t the opera t i ng l ever canno t

 

Th i s
be d i sengaged f rom the breech opera t i ng l ever l a t ch (x , f i g . 14) un t i l

 

i n cc
hand pressure i s exerc i sed aga i ns t the f ace o f the sa l vo l a t ch ( f i g . 12 , and

 

p l an ;
V , f i g . 14) .

 

(B , f

(a ) When the sa l vo l a t ch i s pressed i nward . the s l o t i n the end o f

 

(d
the sa l vo l a t ch i s d i sengaged . f rom the opera t i ng l ever l a t ch . a l l ow i ng
the opera t i ng l ever l a t ch to be ra i sed . The ra i s i ng o f the opera t i ng l ever
l a t ch re l eases the opera t i ng l ever .

 

b l oc l
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F i gure S-Reco i l Sand-D i smoun t ed

RA PD 38676

(b) A l a t ch l ock i ng screw (L , f i g . 14) i s assemb l ed i n the cam to

preven t ro t a t i on o f the sa l vo l a t ch and a l so to preven t the l a t ch f rom

be i ng forced too f ar ou tward by pressure o f the sa l vo l a t ch spr i ng (U ,

f i g . 14) .

(c ) The mechan i sm i s prov i ded w i th a hydrau l i c cy l i nder wh i ch
preven t s undue shock to the par ts when the breechb l ock i s be i ng c l osed .

Th i s dev i ce a l so prov i des a means for ho l d i ng the breech opera t i ng l ever

i n con t ac t w i th the opera t i ng l ever l a t ch . I t con t a i ns a l ever bu f f er

p l unger (C , f i g . 14) , p l ug ( j , f i g . - 14) , g l and (A , f i g . 14) and pack i ng

(B , f i g . 14) to preven t l eakage o f the l i qu i d f rom the cy l i nder .

S N 1A

r
t

(d)

 

The upper end o f the breech opera t i ng l ever i s dr i l l ed to rece i ve
a l ever ca t ch (B , f i g . 20) and spr i ng , wh i ch are i n con t ac t w i th the o i l er -

 

r
a t i ng l ever l a t ch (X , f i g . 14) i n the sa l vo mechan i sm when the breech-
b l ock i s comp l e t e l y c l osed .

15
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1 6

U

A -RECO IL BAND D42366

 

N -F IR ING C IRCU IT CABLE (TWO-
8 -LEFT ELEVAT ING RACK BRACKET

 

CONDUCTOR

 

14 STANDARD

BREEC I
BUSH11,

D423658 RUBBER COVERED t

C -LEFT ELEVAT ING RACK p - 51NGLE CABLE CLAMP A) 17813
AND SCREW BCAX I BAi s -BOLT A1488 AND NUT BBAX3b Q -SET SCREW A . 218234 I

E -NUT BBAX3D R -RCUPERATOR YOKE ROD f ron t - '.
F -BOLT B637 C87189 d i rec t i

' G - -F IR ING CONDUCTOR 14-5-86 S - ; RECUPERATOR YOKE ROD) l ock i ng
H - -A IR MAN I FOLD TUB ING NUT B 187207

T -BREECHBLOCK 61-26-61 ITEM l
h ASSEMBLY B187292

J -A IR MAN I FOLD ASSEMBLY U - -BREECHBLOCK CARR IER 61-26-62
I TEM 1 a qu i d

K -LEFT ELEVAT ION STOP B 162386 B V -LOAD ING PLATFORM D42368
i s r81S[L -BOLT B162404 AND NUT BBAX3D W-R IGHT LOAD ING PLATFORM

M-RECUPERATOR CYL INDER BEAM D42394A 10)
t l ASSEMBLY D42398 X - -LEFT LOAD ING PLATFORM

BEAM D42394B
t l

( . - . ,
RA PD ]6677

b l ock
i f F i gure 9-Reco i l Bond and Breech Par ts



42368
ORM

61-26-62
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RA PD 38679

r rFrv t 1

 

( )

 

RM f l - U IT }E . An arm on he l ower cam ( f i g . i 5) pro j ecs throughgAt
a rec t angu l ar open i ng i n the f l a t sur f ace o ¬ the b l ock car r i er and ac t s as
a gu i de for the proper a l i nemen t o f the mov i ng par ts when the car r i er
i s ra i sed or l owered .

(9) CAM ROLLER BRACKETS . A cam ro l l er bracke t (M , f i g . 13) ,
car ry i ng the upper cam ro l l er (N , f i g . 13) , and a cam ro l l er bracke t
(AD , f i g . 13) , car ry i ng the l ower cam ro l l er , are secured to the breech-

b l ock by means o f breechb l ock gu i de c l i ps and bo l t s (L , f i g . 13) .
1 7

z
i

A217813 F i gure 10-Breech Open
" " n p l a t e (T , r i g . 14) i s a t t ached to the

' f ron t sur f ace o f the upper ro t a t i ng cam . On th i s p l a t e are i nscr i bed
001 d i rec t i ons for the procedure to be fo l l owed i n the use o f the sa l vo l a t ch

l ock i ng p i n (P , f i g . 14) .



t .
1 :

15- INCH SEACOAST GUN MATER IEL
GUN MK . 11 M1 ; BARBETTE CARR IAGE M4

U

1 8

¢ mw
8 u b

mZQ m
Q L7

 

O

 

4

W LL W

Y ou b
X_QX ZXV

CYO Co. _ mX mX

m c , c
M- X \ D

ra l l e :
brac t
AE ,

b l ac l

__ <m Qm ¢m

 

bra t

WLy
1-1

F - N

 

X- N

 

X- -N

apes

Xw 1HXH XF - ' V
b
40 F m_0. - X- ; U

-X 7aUo Q
A

C f

XN
m7

, u , _ , wry X- -

I
XX m< u

V

d

c X_
f

W v m
: j Z l m

Z u , Q N w
_

u : : E



TM 9-471
5

DESCR IPT ION AND FUNCT ION ING

 

P , i f

ro l l ers are assemb l ed are screwed i n to the upper and l ower cam ro l l er
bracke t s and secured i n p l ace by means o f se t screws (AA , f i g . 13 , and
AE , f i g . 13) .

r
t

M .

F i gure 12 : : U-nk ch i ng the Breech w

(10) ROLLER P IVOTS . Ro l l er p i vo t s (Z , f i g . 13) on wh i ch the cam

h .

 

Breechb l ock Car r i er . The breechb l ock i s suppor t ed by a breech-
b l ock car r i er ( f i gs . 16 and 19-1) .

(1)

 

The l ower end o f the car r i er i s h i nged to the car r i er h i nge p i n t
bracke t (F , f i g . 18) wh i ch i s bo l t ed to the under s i de o f the gun . Th i s
dev i ce i s prov i ded w i th eccen t r i c bush i ngs (G , f i g . 18) wh i ch mus t be
care fu l l y assemb l ed by ma t ch i ng the l oca t i ng marks to i nsure proper
opera t i on o f the b l ock car r i er .

1 9



TM 9-471
3

16- INCH SEACOAST GUN . MATER IEL
GUN MK . 11 M1 ; BARBETTE CARR IAGE M4

L M N

 

P

 

Q

F

G- -0PERAT ING LEVER HANDLE

 

(CONT INUED ON NEXT PAGE)
AN 102E

H- (OPERAT ING LEVER HANDLE) '
R IVET BMCX2

 

RA Pa 38682

F i gure 13-8reeshb l ack Opera t i ng Par ts

20

A-ROTAT ING L INK BALL P IN
AN102A

S -OPERAT ING LEVER CONNECT-
1 I NG ROD 61-26-71 ITEM 1

C-BREECHBLOCK ROTAT ING P IN

J -OPERAT ING LEVER CATCH
AN 114H

K-UPPER CAM 61-26-78 ITEM i
L - (CAM ROLLER BRACKET) BOLT

BANX2EP

( )TEN
PR
R__4

" (LOWER) BEAR ING AN I O I B M-UPPER CAM ROLLER BRACKET 5 -C
D -BREECHBLOCK ROTAT ING P IN 61-26-77 ITEM 1 F

1< AN 1 O l C N- -CAM ROLLER AN 1 1 1 C T- 1
E -BREECHBLOCK ROTAT ING P IN P - (BREECHBLOCK HANDLE) I

{UPPER) BEAR ING AN IO IA2 SCREW A25639
w

E

F -BREECH OPERAT ING LEVER Q- - -BREECHBLOCK HANDLE l J- t
61-26-70 ITEM I 61-26-69 ITEM 3
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W -F IR ING LOCK OPERAT ING BAR
LATCH HANDLE 61-26-106
ITEM 3

X -LOWER CAM 61-2678 ITEM 2
Y -BREECH CLOS ING VALVE

ASSEMBLY 62-26-89 AND
SCREW AN79F

Z -CAM ROLLER P I VOT AN 1 1 1 ' D

ITEMS A TO Q L ISTED ON

 

AA- (ROLLER P I N I SET SCR= W(
PRECED ING PAGE)

 

HEADLESS 12-Z-4-11Q
PRECED I AS-HOLES FOR F IR ING C IRCU IT
R-GAS EJECTOR VALVE 61-26-98

 

CONTACT PLUNGER
S- - -GAS EJECTOR VALVE TR IP

 

AC-BREECHBLOCK 61-26-61 ITEM 1
PLATE 61-26-98 ITEM 7

 

AD-LOWER CAM ROLLER BRACKET
T- (TR IP PLATE) -SCREW 61-26-98

 

61-26-77 ITEM 2
ITEM R AND LOCK ING SCREW

 

AE- i ROLLER P IN) SET SCREW
61-26-98 ITEM 9

 

12-Z-4-1 10
U- - -C IRCU IT BREAKER SCREW

 

AF - IBREECHBLOCK ROTAT ING
A l 3EA

 

P IN) LOCK ING SCREW 61-26
V . -C IRCU IT BREAKER HOUS ING

 

71 ITEM 5
A13U4

F i gure 13-T-8reechb l ock -Exp l oded V i ew
2 1

J

RA IUD 36663

 

r '
a
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A- {SPR ING INncCATOk i SCREW

 

E- (6RAKE 6AND SUPPORT
BCAX2BD

 

ADJUST ING , ) NUT BBGX I E
B- (BRAKE GR IPP ING) SPR ING
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BFAX IDH
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B163027

 

RETA INER CAP A149874

F i gure 83-E l eva t i ng Broke _Band Spr i ng Suppor t and
Gr i pp i ng Spr i ng Ad j us tors

RA PD 38769A

RA PD 38769
F i gure 83-1-Ad j us t i ng Tens i on o f Brake Gr i pp i ng Spr i ng
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F i gure 84- -E l eva t i ng Broke Bond C l earance (Brake Levers UP)
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1 ,

 

Travers i ng Group . The t ravers i ng mechan i sm enab l es the gunners
to t raverse the moun t through i t s max i mum perm i ss i b l e movemen t o f
145 degrees so as to po i n t the guys a t any g i ven t arge t w i th i n i t s he l d o f
f i re . The moun t can be t raversed by power or by hand as the occas i on
requ i res .

(1)

 

TRAVERS ING P IN ION AND RACK . The t ravers i ng bracke t (V , f i g .
91) , bo l t ed to the racer , houses the t ravers i ng p i n i on (U , f i g . 91) and
sha f t . The p i n i on meshes w i th the t ravers i ng rack (K , f i g . 30) , f as t ened
to the s t a t i onary base r i ng , so tha t ro t a t i on o f the p i n i on causes the
moun t to revo l ve on the t ravers i ng ro l l ers .

(2)

 

TRAVERS ING GEAR-FR ICT ION Box ASSEMBLY .

(a )

 

A t ravers i ng gear - f r i c t i on dev i ce pro t ec t s the t ravers i ng mecha -
n i srn aga i ns t excess i ve s t ra i n , due to abrup t s t ar t i ng or sudden s topp i ng
o f the we i gh t t raversed , and prov i des pos i t i ve dr i ve o f the t ravers i ng
p i n i on w i th i n sa f e l i m i t s o f s t ra i n .

(b) A rnu l t i -d i sk c l u t ch i ns i de o f the f r i c t i on d i sk o i l con t a i ner i n
the f r i c t i on box assemb l y (J , f i g . 91) l i m i t s the force or s t ra i n t rans-
rn i t t ed through the f r i c t i on dev i ce to the gr i p o f th i s c l u t ch . Fr i c t i on
i s accura t e l y ma i n t a i ned a t the des i red po i n t by press i ng toge ther the

d i sks o f the mu l t i -d i sk c l u t ch by means o f Be l l ev i l l e spr i ngs and by
l ubr i ca t i ng the d i sk sur f aces . Lubr i ca t i on i s accomp l i shed by f i l l i ng the
f r i c t i on d i sk o i l con t a i ner w i th o i l . The t ravers i ng sha f t nu t (R , f i g . 92)
i s used to ad j us t the compress i on o f the Be l l ev i l l e spr i ngs and i n th i s
manner to con t ro l the gr i p o f the mu l t i -d i sk c l u t ch ( f i g . 141) . A screw
(T , f i g . 92) l ocks the t ravers i ng sha f t nu t i n pos i t i on .

(3)

 

TRAVERS ING CLUTCH .

(a )

 

The t ravers i ng c l u t ch (AA , f i g . 92) prov i des a l t erna t i ve mechan i -
ca l connec t i on to the t ravers i ng p i n i on e i ther for the t ravers i ng crank -
sha f t s- (E , f i g . 91) or for the t ravers i ng- speed gear and so prov i des for
e i ther hand or power t ravers i ng o f the moun t :

(a )

 

A t ravers i ng sh i f t l ever (L , f i g . 91 , and N , f i g . 94) , l oca t ed on the
l e f t s i de o f the f rame , opera t es the c l u t ch sh i f t er f rom a pos i t i on wh i ch

121

(b)

 

The t ravers i ng c l u t ch i s keyed to the c l u t ch sha f t wh i ch dr i ves
the f r i c t i on box gear (Ua f i g . 92) connec t ed to the t ravers i ng p i n i on .

 

- -
(4) TRAVERS ING CLUTCH SH I FTER . A t ravers i ng c l u t ch sh i f t er (E ,

f i g . 92) s l i des the c l u t ch on the c l u t ch sha f t so as to engage e i ther the
c l u t ch beve l gear (Z , f i g . 92) or the c l u t ch spur gear (B , f i g . 92) . Bo th
gears turn f ree l y on the c l u t ch sha f t when d i sengaged f rom the c l u t ch .
A t ra i n o f gears connec t s the c l u t ch beve l gear to each t ravers i ng crank -
sha f t (E , f i g . 91) . The c l u t ch spur gear i s dr i ven by the t ravers i ng speed
gear through ano ther gear t ra i n .

 

` - = - -



i s read i l y access i b l e to the az i rnu th opera tor a t the l e f t s i de o f the moun t

( f i g . 139) .

16- INCH SEACOAST GUN MATER IEL
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(b) When opera t i ng by hand , a spr i ng p l unger i n the sh i f t l ever
hand l e (L , f i g . 93) mus t be engaged i n the upper ho l e marked " HAND "

 

,
i n the l ock i ng bracke t (Q , f i g . 94) . When opera t i ng by power , the l ever
hand l e p l unger mus t be engaged i n the l ower ho l e , marked " POWER "
i n the l ock i ng bracke t ( f i g . 138) .

 

a

(5) TRAVERS ING CRANKS . Travers i ng cranks assemb l ed on crank -
sha f t s on the r i gh t and l e f t s i des o f the car r i age are used to sw i ng the
gun rap i d l y f rom one t arge t to ano ther . D i rec t i on p l a t es (H , f i g . 94) on
each cranksha f t bracke t cover (E , f i g . 93) i nd i ca t e the d i rec t i on o f
ro t a t i on o f the crank to t raverse the p i ece to the r i gh t or l e f t .

(6)

 

TRAVERS ING SLOW-MOT ION HANDWHEELS .

(a ) Accura t e ad j us tmen t o f az i mu th i s accomp l i shed by us i ng the
t ravers i ng s l ow-mo t i on handwhee l s ( f i g . 141) o f wh i ch there are two
se t s , one (U , f i g . 95) and ( f i g . 97) on the r i gh t s i de and one (M , f i g . 93)
and ( f i g . 96) on the l e f t s i de o f the car r i age . E i ther the r i gh t -s i de or l e f t -
s i de t ravers i ng s l ow-mo t i on handwhee l s may be used as the occas i on
requ i res , bu t they canno t be used s i mu l t aneous l y . A d i rec t i on p l a t e on
the ou t er handwhee l o f each t ravers i ng s l ow-mo t i on mechan i sm i nd i -
ca t es the d i rec t i on o f ro t a t i on o f the handwhee l s to t raverse the p i ece
to the r i gh t or l e f t .

(b) A c l u t ch (H , f i g. 98) i n each s l ow-mo t i on cranksha f t bracke t
(E , f i g . 98) engages and d i sengages the ad j acen t t ravers i ng s l ow-mo t i on

mechan i sm . The c l u t ches are opera t ed by rods (A , f i g . 98 , and C , f i g .
91) wh i ch are connec t ed w i th the c l u t ch t read l es (D , f i g . 91 , and M , f i g .
99) by sha f t s and l evers under the p l a t form . A coun t erwe i gh t (D , f i g .
80 , and L , f i g . 99) keeps each t read l e ra i sed when un l a t ched. Fu l l y
depress i ng the t read l e engages the t ravers i ng s l ow-mo t i on mechan i sm .
on l y on the s i de o f the car r i age where the opera t i on t akes p l ace . The
t read l e i s l ocked i n th i s pos i t i on by push i ng i t ou tward f rom the cen t er
o f the car r i age so as to engage the dog on the t read l e w i th the l a t ch
p l a t e (N , f i g . 99) . The t read l e i s re l eased by k i ck i ng i t i nward towards
the cen t er o f the car r i age . The coun t erwe i gh t ra i ses the t read l e and so
d i sengages the s l ow-mo t i on c l u t ch connec t ed to i t .

(7)

 

TRAVERS ING SPEED GEAR . The t ravers i ng p i n i on may be dr i ven
a t vary i ng speeds - i n e i ther d i rec t i on or he l d mo t i on l ess by the hydrau l i c
speed gear wh i l e the mo tor end o f the speed gear i s dr i ven a t cons t an t
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speed and i n one d i rec t i on on l y . When t ravers i ng by power , the mo tor
supp l i es the power for the t ravers i ng p i n i on bu t the speed o f the p i n i on
i s con t ro l l ed by the t ravers i ng hydrau l i c speed gear opera t i ng through

the hor i zon t a l con t ro l sha f t (R , f i g . 91 , and U , f i g . 100) .

(S)

 

TRAVERS ING CONTROL STAT IONS .

TM 9-471
5

(a ) A group o f beve l gears ( f i g . 100) connec t s the hor i zon t a l con t ro l
sha f t (U , f i g. 100) to the two con t ro l handwhee l s (F and K , f i gs . 7 . 02) .
The l ower end o f the ver t i ca l sha f t i s prov i ded w i th beve l gears (C , f i g .
1 , 01) connec t i ng w i th the l ower i nd i ca tor sha f t (D , f i g . 101) . Th i s
ar rangemen t perm i t s - the power t ravers i ng o f the gun to be con t ro l l ed
f rom e i ther o f two s t a t i ons- the az i mu th observer ' s cab (M , f i g . 102)
or the l e f t s i de az i mu th opera tor ' s s t a t i on . From the az i mu th observer ' s
cab the gun may be t raversed by power ( f i g . 143) to any des i red read i ng
o f the az i mu th i nd i ca tor (G , f i g . 103) . The az i mu th opera tor on the l e f t
s i de o f the moun t can read . the az i mu th da t a i nd i ca tor (K , f i g . 94) f rom
h i s pos i t i on wh i l e t ravers i ng the gun . He i s ab l e to opera t e accord i ng to

_ the read i ng on the da t a rece i ver o f the az i mu th da t a i nd i ca tor or he
can l ay the p i ece to an az i mu th read i ng as occas i on requ i res .

(b) Mark i ngs on the t ravers i ng con t ro l . gear cases (B , f i g . 103 , and
R , f ag . 93) o f each t ravers i ng con t ro l mechan i sm i nd i ca t e the d i rec t i on
i n wh i ch the con t ro l handwhee l (D , f i g . 103 , and T , f i g . 94) i s to be
moved f rom neu t ra l pos i t i on i n order to t raverse the moun t to the r i gh t
or l e f t . When the zero mark on the i nd i ca tor d i a l (C , f i g . 103 , and Q ,
f i g . 93) co i nc i des w i th the i ndex l i ne on the gear case , the t ravers i ng
con t ro l i s i n neu t ra l pos i t i on and the speed gear ho l ds the t ravers i ng
p i n i on mo t i on l ess . The t ravers i ng con t ro l mechan i sm ( f i g . 103) i s shown
i n neu t ra l pos i t i on . The gradua t i ons marked " one - four th , one -ha l f ,
three - four ths and fu l l speed " a t each s i de o f the zero mark i nd i ca t e the
t ravers i ng speed a t wh i ch the con t ro l i s se t when they co i nc i de w i th the
i ndex l i ne on the gear case .

(9)

 

TRAVERS ING L IM IT SW ITCH . The power t ravers i ng o f the p i ece
i s s topped by a t ravers i ng l i m i t sw i t ch (S , f i g. 90 . ) and ( f i g . 104) break i ng
the e l ec t r i c cur ren t to the t ravers i ng mo tor when the moun t approaches
i ts l i m i t o f t raverse i n e i ther d i rec t i on . I t i s moun t ed on a p l a t e (K , f i g.
104) a t the bo t tom o f the t ravers i ng bracke t (C , f i g . 104) . Near the
l i m i t o f t raverse ' i n e i ther d i rec t i on , a l i m i t sw i t ch s top ra i l , o f wh i ch
there are two (B , f i g . 104) , engages the cam whee l (R , f i g . 104) o f the
l i m i t sw i t ch , forc i ng the opera t i ng l ever arm (Q , f i g . 104) to sw i ng back ,
thereby. opera t i ng the sw i t ch . A s l i gh t movemen t o f the l i m i t sw i t ch
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opera t i ng l ever arm i n e i ther d i rec t i on f rom i t s norma l cen t ra l pos i t i on

w i l l opera t e the sw i t ch so as to deenerg i ze the t ravers i ng mo tor .

(a ) The l i m i t sw i t ch s top ra i l s are so l oca t ed on the base r i ng as

to break the e l ec t r i c c i rcu i t when the car r i age has t raversed 66 degrees

i n e i ther d i rec t i on f rom the cen t er l i nes o f the emp l acemen t .

(b) A f t er the l i rn i t sw i t ch has s topped the t ravers i ng o f the p i ece ,

and so l ong " as the l i m i t sw i t ch cam whee l i s i n con t ac t w i th the s top
ra i l , the t ravers i ng mo tor can be s t ar t ed and kep t runn i ng on l y by

keep i ng the l i m i t sw i t ch bu t ton a t the t ravers i ng push-bu t ton s t a t i on

(E , f i g . 154) depressed . Be fore res t ar t i ng the mo tor , the t ravers i ng
con t ro l mus t be se t a t neu t ra l . I f the moun t i s to be ro t a t ed beyond

the po i n t where the l i m i t sw i t ch has stopped the movemen t i n az i mu th ,
cau t i on mus t be exerc i sed and the t ravers i ng con t ro l mus t be so oper -

a t ed as to . ob t a i n a very l i m i t ed t ravers i ng speed . Genera l l y , i t w i l l be
adv i sab l e to con t i nue t raverse i n the same d i rec t i on by us i ng s l ow-

mo t i on hand power . (See L i m i t s o f Traverse , par . 9 j (2) ) .

( l 0) Az IMUTH DATA IND ICATOR . The opera tor i n the az i mu th

observer ' s cab can on l y l ay the p i ece to an az i mu th read i ng on the
az i mu th c i rc l e . The az i mu th. da t a i nd i ca tor (K , f i g . 94) , l oca t ed near
the l e f t t ravers i ng handwhee l s , i s for t rack i ng i n az i mu th w i th o f f -

car r i age f are -con t ro l i ns t rumen t s wh i ch t ransm i t az i mu ths mechan i ca l l y
too one o f the d i a l s o f the i nd i ca tor_ The az i mu th da t a i nd i ca tor con t a i ns
two se t s o f po i n t ers , one opera t ed e l ec t r i ca l l y and one by mechan i ca l
means . The e l ec t r i ca l po i n t er i s con t ro l l ed and opera t ed f rom the o f f -
car r i age s t a t i on i n con j unc t i on w i th the f i re -con t ro l sys t em . The
mechan i ca l po i n t er i s opera t ed through a dr i ve mechan i sm (R , f i g . 90)
and i s dr i ven f rom the t ravers i ng rack by the az i mu th i nd i ca tor gears
(C and D . f i g , 105) . As the moun t i s t raversed the ro t a t i on i s t rans-

m i t t ed to the mechan i ca l po i n t er o ¬ the az i mu th da t a i nd i ca tor show i ng
the exac t pos i t i on o f the gun i n az i mu th .

(11) ZERO AD]UST ING DEV ICE . A zero ad j us t i ng dev i ce (F and G ,
f i g . 105) perm i t s ad j us tmen t o f the dr i ve mechan i sm o f the az i mu th
da t a i nd i ca tor so as to br i ng the read i ngs o f the az i mu th da t a i nd i ca tor
and the az i mu th i nd i ca tor i n the observer ' s cab i n to a l i nemen t . The
zero ad j us t i ng dev i ce a l so e l i m i na t es back l ash a t the t ravers i ng rack so
tha t the read i ngs o f the az i mu th da t a i nd i ca tor are no t a f f ec t ed by the
d i rec t i on o f t raverse o f the moun t .

m . Power , l i gh t i ng and f i r i ng c i rcu i t groups are covered i n de t a i l
under sec t i on V I I I .
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A-FRONT TRANSOM D89

 

P -TRANSVERSE SHAFT P IN ION
BCLUTCH SPUR GEAR 054845

 

B162968
-C-POWER COUNTERSHAFT

 

Q -O IL PLUG A8056
P IN ION B162981

 

R - . - . VERT ICAL TRAVERS ING
D- -POWER COUNTERSHAFT

 

SHAFT NUT A149718
GEAR C54849

 

5 -FR ICT ION BOX GEAR BOLT
E -CLUTCH SH I FTER

 

A149792
(ASSEMBLY) D42627

 

T - (NUT) LOCK ING SCREW
F - . -SH I FT LEVER

 

BCAX1 CD
(ASSEMBLY) D42601

 

U -FR ICT ION BOX GEAR D42261
G - CRANK SHAFT GEAR C54834

 

V - INSTRUCT ION PLATE B162945
H - CRANKSHAFT (ASSEMBLY) 8163053

 

W ITH SCREWS BCLX2 I . CD
W ITH NUT BBGX2E

 

W - - - -CLUTCH SHAFT FR ICT ION
AND P IN BFAX2AB

 

GEAR P IN ION 8162963
J -SPEED GEAR CONTROL STOP

 

X -COUNTERSHAFT BRACKET
(ASSEMBLY) C87162

 

C54848
K-HOR IZONTAL

_
CONTROL

 

Y -COUNTERSHAFT THRUST
SHAFT C87161

 

COLLAR (ASSEMBLY) B i 62965A AND B
L -TRANSVERSE SHAFT GEAR

 

Z -CLUTCH BEVEL GEAR C54844
C54852

 

AA-TRAVERS ING CLUTCH 054843
M-TRANSVERSE SHAFT C54835

 

AB-CLUTCH SH I FTER BOLT
N-TRAVERS ING DETENT

 

A149751
(ASSEMBLY) D42567

F i gure 9Z-Travers i ng Gear i ng
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I M

H -LAMP RECEPTACLE BOX 8162529

i

 

s
W V l J

A TRANSFORMER BOX COVER

 

N- INTERMED IATE SHAFT 054819
087120

 

P - INTERMED IATE SHAFT WATER
B -S IGHT L IGHT ING TRANSFORMER

 

CAP A149693
6162555

 

Q- -O IL PLUG A8653
C -S IGHT L IGHT ING TRANSFORMER

 

° R -CRANKSHAFT GEAR GUARD
BOX D42352

 

(R IGHT) D42581
D -CARTR IDGE FUSE A217899A

 

5 - ' TRAVERS ING HANDWHEEL
(3 AMPERE)

 

CLUTCH CONNECT ING ROD
E -TRANSFORMER CUT-OUT A217898

 

9152941

G - (S IDE FRAME AND FRONT

 

CABLE)
TRANSOM) BOLT B162774 AND
NUT BBAX3E

 

-SLOW-MOT ION HANDWHEEL
(ASSEMBLY } D42-564

N

F - (TRANSFORMER BOX COVER)

 

T-S IGHT L IGHT HOLDER E109F ION
SCREW BCNX4BE

 

INDEX-CABLE-CROSS-W IRE
CABLE AND M ICROMETER-

V
-

} -F IR ING C IRCU IT PLUG 8160200R IGHT
MAGNETO BRACKET P90B

(LEFT P90A)
K-F IR ING C IRCU IT PLUG BOX

 

W-TRAVERS ING HANDWHEEL
W ITH COVER-RECEPTACLE

 

CLUTCH TREADLE 5162971 W ITH
HOUS ING B128000 AND CON-

 

PLATE x , 149729-SCREW
DULET B127998

 

BCAX2BB
L -TELESCOPE MOUNT 15-2A43-2
M-SLOW SPEED CLUTCH

 

RA PD 38733
(ASSEMBLY) D42525

F i gure 95-R i gh t F i r i ng Magne to-S i gh t L i gh t i ng Trans former
S l aw-mo t i on Travers i ng Handwhee l s and C l u t ch Tread l e
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A- -CLUTCH CONNECT ING ROD

 

K-BEAR ING SHELL A149715
8162941

 

L-ROLLER BEAR ING A149691
B -CLUTCH SPR ING A149677

 

f SHOWN PART IALLY
C-WASHER A149680

 

W ITHDRAWN)
CLUTCH FORK B162943

 

M- - -TRAVERS ING INTERMED IATE
-LEFT CRANKSHAFT BRACKET

 

SHAFT C54819
D42523

 

N- -P IN SFEX2BG AND
F -CRANKSHAFT ASSEMBLY

 

COTTER P IN BFAX1 EL
8163053

 

P -CONNECT ING ROD END
G- -CRANKSHAFT GEAR C54817

 

A149679
H- -SLOW-MOT ION CLUTCH

 

Q-CLUTCH SPR ING RETA INER
8162939

 

8162944
J -TRAVERS ING INTERMED IATE

SHAFT P IN ION 5162940

RA PP 38737

F i gure 98- -Travers i ng Handwhee f Cru t ch-Exposed V i ew
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6

X , -NUT BBAX I E AND

 

P -LEFT CRANKSHAFT

SCREW BCAX 1 EF

 

BRACKET D42523

a -VERT ICAL CONTROL 5 HAFT

 

Q- -CLUTCH SPR ING

PEDESTAL C54839

 

RETA INER 13152944

-VERT ICAL CONTROL SHAFT

 

R -UPPER IND ICATOR SHAFT

GEAR B162978

 

054837

D-VERT ICAL CONTROL SHAFT

 

5 -
-SPEED

P IPE A14CONT

GEAR 8152973

 

T -ED GEAR CONTROL

E -NUT BBGX2B AND

 

STOP BRACKET 5187117

P IN SFAX1 EK

 

U -HOR IZONTAL CONTROL

 

° "

F VERT ICAL CONTROL SHAFT

 

SHAFT 087161
V- - -SPEED GEAR CONTROL STOP ` `

C54842
G 5HAFT COLLAR A149734

 

SLEEVE A218003 AND

AND P IN BFCX ICG

 

TAPER P IN BFCX I FG

} -O IL P IP ING ASSEMBLY

 

X1V-SPEED GEAR CONTROL STOP

A149965

 

COLLAR A218002

O IL P IPE A149-731C

 

X -PEDESTAL CAP 8163192
-

1C-O IL PLUG A8053

 

Y . - -SCREW BCAX I FP AND

L -UPPER IND ICATOR SHAFT

 

NUT BHAX I E

GEAR 8162972

 

Z -CLUTC

 

CONNECT ING ROD
8 152941

M-KEY BGHX1 J F
- N-HOR IZONTAL CONTROL

SHAFT P IN ION B162977

F i gur r 100-UP " r Travers i ng Con t ro l Gears

RA PD 33789
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T A-VERT ICAL CONTROL SHAFT
BRACKET C54840

B-VERT ICAL CONTROL SHAFT
_

 

PEDESTAL C54839
C-LOWER IND ICATOR SHAFT

` ,

 

GEARS B162974 AND
P IN BFCX1DK

D-LOWER IND ICATOR SHAFT
C54838

E-CONTROL HANDWHEEL C54823

134

F -TRAVERS ING CONTROL
IND ICATOR (ASSEMBLY)

C54824
G-LAMP- JUNCT ION BOX E107M

AND LAMP E110C
H-AZ IMUTH IND ICATOR

ASSEMBLY D42552 . .

RA PD 38794

F i gure 101-Ax i mu th Observer ' s Cab Travers i ng Con t ro l Beve l Gears
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A- -AZ IMUTH DATA IND ICATOR
D43208

B-TRAVERS ING , CRANKSHAFT
(ASSEMBLY) B163053

C-TRAVERS ING SH I FT LEVER
C54989

a -MAGNETO PLUG 8160200
E-TRAVERS ING SLOW-MOT ION

HANDWHEELS C5482-2A AND
C548228

F - - -UPPER TRAVERS I NG CONTROL -
HANDWHEEL 054$23

G- -TRAVERS ING SLOW-MOT ION
HANDWHEEL CLUTCH TREADLE
B162971

H- - -TRAVERS ING CRANK B162950
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M

G

J -PLATFORM DOOR AASSEMBLY)
K- -LOWER TRAVERS ING CONTROL

HANDWHEEL C54823
L- -AZ IMUTH IND ICATOR D42552
M- -AZ IMUTH OBSERVER ' S CAB

D42565
N- - -AZ IMUTH IND ICATOR GEARS

(F IXED) 053305 AND (LOOSE)
C5330G

RA PD 38791

F i gure 103- - -Az i mu th Observer ' s Cab and Bo th Travers i ng
Speedgear Con t ro l s
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A-AZ IMUTH PO INTER L IGHT

 

H-AZ IMUTH VERN IER IND ICATOR

SW ITCH BOX A162527

 

{R IGHT1 B162983B

B-TRAVERS ING CONTROL GEAR

 

J-AZ IMUTH IND ICATOR SHAFT

CASE C54826

 

SCREW 8162985

C-TRAVERS ING CONTROL

 

K-AZ IMUTH IND ICATOR BOX

IND ICATOR D IAL C54825

 

COVER C54851

D-TRAVERS ING CONTROL

 

L-AZ I MUTH VERN I ER IND ICATOR

HANDW H EEL C54823

 

(LEFT) 5162983A

E -TRAVERS ING RACK D49060
-X F - -AZ IMUTH C IRCLE D42534 RA PD 38792

IND ICATOR B162984C , -AZ IMUTH

F i gure 103-Az i mu th Ind i ca tor and Travers i ng Speed-gear Con t ro l
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A-STUD A146304
B-SPR ING A I46303
C-AZ IMUTH DATA IND ICATOR

LOOSE GEAR 053306
AZ IMUTH DATA IND ICATOR
F IXED GEAR C53305

E-SCREW BCCX1 BC
F -ZERO ADJUST ING DEV ICE

WORM A146261-BEAR ING
A146262 AND P IN BFCX1 R

G-ZERO ADJUST ING DEV ICE
WORMWHEEL B127366

H-RACER OUTER DUST GUARD
8 i 63 i 95

a , TRAVERS ING RACK D49060
K- -COLLAR A M6301 AND

COTTER P IN BFAX IDG
AZ IMUTH DATA IND ICATOR
DR IVE SHAFT B l 27368 AND
BALLS£AR INGS A146279

 

XA PD 38794

F i gure 103- -Ax i tnu th Da t a i nd i ca tor Zero Ad j us t i ng Dev i ce

M-DR IVE SHAFT TUBE C53308
N -LOCK NUT A146314
P - -SCREW A146315
Q -DR IVE SHAFT TUBE

BRACKET C54997
I t -TAPER P IN BFCX IGK
5 -CLUTCH CONNECT ING ROD

B162941
T -VERT ICAL CONTROL SHAFT

BRACKET C54840
U -LOWER IND ICATOR SHAFT

GEARS B162974 AND
TAPER P IN BFCX1 DK

V- -P IN BFEX2BG AND
COTTER P IN BFAX IDF

W-CLUTCH CONNECT ING ROD
LEVER B162942

X -CLUTCH TREADLE INTER-
MED IATE SHAFT B162969

Y -CLUTCH TREADLE INTER-
MED IATE SHAFT COLLAR
A 14966 i AND TAPER P IN
BFCX1 DK
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7 . DESCR IPT ION AND FUNCT ION ING OF RAMMER .

a .

 

The moun t i s prov i ded w i th a l oad i ng yammer . I t i s a t t ached to
the racer be tween the s i de f rames a t the rear o f the gun breech . E i ther
e l ec t r i c or hand power may be emp l oyed i a i t s opera t i on .

(1)

 

MOTOR OPERAT ION . When opera t ed by e l ec t r i c power the move -
men t o f ' the yammer i s con t ro l l ed by a hydrau l i c speed gear d i rec t l y
connec t ed to and dr i ven by an e l ec t r i c mo tor .

(2) HAND OPERAT ION . When opera t ed by hand , the power i s sup-
p l i ed by means o f two cranks (P , ' f i g . 109) l oca t ed on the r i gh t and l e f t
s i des o f the rammer near the rear end .

(3)

 

PARK ING TABLE . A park i ng t ab l e (G , f i g . 10$) on e i ther s i de o f
the yammer i s prov i ded to rece i ve the pro j ec t i l es and powder charges .

(4)

 

RAMMER CASE . The yammer case (13 , f i g . 108) i s prov i ded w i th
grooves on i t s i nner s i des wh i ch serve as a pa th for the ro l l ers on the
rammer cha i n.

(5)

 

RAMMER CHA IN . The rammer cha i n ( f i g . 106) cons i s ts o f a ser i es
o f l i nks connec t ed by cha i n p i ns w i th ro l l ers on each end wh i ch run
f ree l y i n the grooves i n the yammer case .

(6) U ' NSTROK ING DEV ICE . An uns t rok i ng dev i ce (P , f i g . 110) pre -
ven t s the yammer head f rom advanc i ng beyond a prede t erm i ned d i s-
t ance i n the gun . When th i s po i n t i s reached the dev i ce re turns the
con t ro l l ever to neu t ra l pos i t i on ( f i g . 109) , thereby s topp i ng the forward
mo t i on o f the rammer head . A zero ad j us t i ng coup l i ng (L , f i g . 110)
prov i des ad j us tmen t o f the uns t rok i ng pos i t i on o f the yammer head .

(7)

 

RAMMER HEAD . A rammer head (D , f i g. 107) and ( f i g . 111) pro-
v i ded w i th a hydrau l i c bu f f er i s a t t ached to the rammer cha i n . Th i s
bu f f er preven t s excess i ve shock to the cha i n and yammer head when
opera t ed . The cons t ruc t i on o f the bu f f er prov i des for compress i on o f
two i nches . I t i s re turned to i t s norma l pos i t i on by means o f bu f f er
spr i ngs . Danger o f i n j ury to the yammer head and cha i n when i t i s
w i thdrawn i s m i n i m i zed by means o f th i s bu f f er ac t i on and by a sys t em
whereby the o i l used i n the opera t i on o f the mo tor speed gear i s
bypassed around the gear , render i ng i t i nopera t i ve .

($)

 

CONTROL LEVER .

 

.

(a )

 

The movemen t o f the yammer i s con t ro l l ed by means o f a con-
t ro l l ever (Q , f i g . 109) . Mov i ng the l ever upward to the pos i t i on marked
" RAM " ( i 3 , f i g . 149) dr i ves the pro j ec t i l e or powder charge forward ,
and a cor respond i ng downward movemen t to the pos i t i on marked
" W ITHDRAW " (N , f i g . 109) re turns the yammer head and per t a i n i ng

 

.
par ts to the s t ar t i ng pos i t i on . -_-
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(b) The con t ro l l ever i s he l d i n neu t ra l pos i t i on by a con t ro l l ever
de t en t assemb l y (M , f i g . 109) . Ra i s i ng or l ower i ng the con t ro l l ever f rom
the neu t ra l pos i t i on pu t s the speed gear (Q , f i g . 174) i n to opera t i on .

(9)

 

LOAD ING TROUGH . A l oad i ng t rough ( f i g . 106 , and A and Q , f i g .
107) on wh i ch the pro j ec t i l es and powder charges are conveyed f rom
the yammer to the gun i s a t t ached to the f ron t end o f the yammer .

(10) INrERLvCK INO DEV ICE . To preven t acc i den t a l forward move -
men t o f the ammun i t i on be fore the l oad i ng t rough i s l owered to i t s
proper pos i t i on i n the gun breech , an i n t er l ock i ng dev i ce (C , L and M ,
f i g . 108) i s prov i ded . Th i s ar rangemen t preven t s any upward move -
men t o f the con t ro l l ever above neu t ra l pos i t i on (N , f i g . 7 . 07) un t i l . the
t rough has been l owered to i t s sea t i n the gun breech .

(11) LOAD ING ANGLE . The cor rec t l oad i ng ang l e for the gun i s 3
degrees , 48 m i nu t es e l eva t i on and th i s ang l e o f e l eva t i on mus t be ma i n-
t a i ned w i thou t var i a t i on when the gun i s be i ng l oaded . Fa i l ure to p l ace
the gun a t th i s l oad i ng ang l e w i l l resu l t i n undue s t ra i n upon the l oad-
i ng t rough due to i mproper sea t i ng o f the t rough end i n the gun breech
( f i g . 1 . 12) . Th i s pos i t i on i s de t erm i ned by the l oad i ng pos i t i on po i n t er
(P , f i g . 73) .

(12)

 

AMMUN IT ION . Pro j ec t i l es are de l i vered to the yammer by means
o f ammun i t i on t rucks or by overhead t ro l l ey ( f i g . 113) (dummy pro j ec -
t i l e shown) . Powder charges are conveyed by means o f ammun i t i on
t rucks on l y .

(13) AMMvN IT i oN TRUCKS . Trucks for convey i ng ammun i t i on are
prov i ded w i th aprons ext end i ng l ong i tud i na l l y a l ong the i r s i des . These
aprons are h i nged to the t ruck body and are u t i l i zed as br i dges to i nsure
sa f e t rans f er o f the ammun i t i on f rom the t ruck to the rarnmer t rough .

(a )

 

Sa f e t y dogs des i gned to preven t ro l l i ng o f the ammun i t i on dur -
i ng t rans i t are prov i ded on the t ruck bed . These dogs may be re l eased
by hand power , perm i t t i ng the t ruck to be un l oaded f rom e i ther s i de .

(b) Bumpers assemb l ed to the r i gh t and l e f t s i de f rames l i m i t the
forward movemen t o f the t ruck .

(14)

 

SH0T TONGS .

(a ) When pro j ec t i l es are t ranspor t ed by t ro l l ey they are brough t
f rom the magaz i ne suspended i n ammun i t i on sho t tongs ( f i g . 113) and
de l i vered d i rec t l y to the rammer t rough . Cha i n f a l l s ( f i g . 113) are em-
p l oyed for ra i s i ng and l ower i ng the pro j ec t i l es .

(b) Descr i p t i on and func t i on i ng o f ammun i t i on t rucks and sho t
tongs i s ou t l i ned under " Too l s and Accessor i es for the Car r i age . "

140
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A B

78

1
t i

F

D- INTERSTAGE COOLER
E-H IGH PRESSURE STAGE CYL INDER
F - -LOW PRESSURE STAGE CYL INDER

A- (TANK SHUT-OFF ) REGR IND-

 

G- INTERSTAGE COOLER DRA IN COCK
ING GLOBE VALVE k200 LB5 . 1

 

H- -COMPRESSOR CRANK CASE
A149607

 

J-PRESSURE SW ITCH AND MAGNET IC
B-SAFETY POPPET VALVE A149613

 

UNLOADER SOX

C- -COMPRESSOR P IP ING
(ASSEMBLY) D42630

 

_

 

RA PD 3673a

A B

A-A IR STORA
g_PRESSURE
C-A IR STORE
FA IR STORE
E - INTAKE A
F COMPRESS ,F i gure 59-Compressor and Accumu l a tor

j . A i r Compressor . The a i r compressor ( f i g . 58) i s two-s t age , a i r -
coo l ed , and mo tor -dr i ven . I t i s i ns t a l l ed on the l e f t s i de o f the car r i age

 

an d C l ose th
be l ow the i nner p l a t form . Access to the compressor i s by means o f a

 

i n t er rup t an
l adder l ead i ng f rom a t rap door open i ng i n the car r i age p l a t form . A i r_

 

the l i m i t s o ;
l eav i ng the compressor a t a pressure o f approx i ma t e l y 150 pounds per

 

dua l con t ro l
square i nch i s brough t to four s torage t anks ( f i g . 59) through a ma i n

 

con t i nuous l y
p i pe l i ne (C , f i g . 59) f rom wh i ch a separa t e branch con t a i n i ng a shu t -

 

quen t l y , or
o f f va l ve (A , f i g . 59) l eads to each t ank . These va l ves are prov i ded for

 

st ar t when t

shu t t i ng o f f the a i r to any i nd i v i dua l t ank i n case o f l eakage . A means

 

the a i r press
o f check i ng the a i r pressure i s prov i ded by an a i r gage ($ , f i g . 60)

 

(2) The
l oca t ed i n the ma i n p i pe l i ne .

 

t aro a i r f i l l - -T

(1)

 

In order to l i m i t the a i r pressure to a max i mum o f 155 pounds

 

(3)
per square i nch and a m i n i mum pressure o f 135 pounds per square i nch ,

 

separa t e un i
the sys t em i s equ i pped w i th a pressure sw i t ch (A , f i g . 61 , and V , f i g . 58)

 

2 2 .
and magne t i c un l oader (B , f i g . 61) wh i ch w i l l au toma t i ca l l y e i ther open



RA PD 38738

155 pounds
sr -

 

- °_ i nch ,
d

 

!g . 58)
e i ther open

GE CYL INDER
_3E CYL INDER

DRA IN COCK
CASE

ND MAGNET IC

_w0- s t age , a i r_
3 f the car r i age
Y means o f a
P l a t form . A i r

pounds per
-ough a Ma i n
i n i ng a shu t -
Prov i ded for
: ge . A means
($ , f i g . 60)

DESCR IPT ION AND FUNCT ION ING

E

F

A-A IR STORAGE TANK C54224

 

GLOW PRESSURE STAGE CYL INDER
B-PRESSURE GAGE A149609

 

H-H IGH PRESSURE STAGE CYL INDER
C- -A IR STORAGE TANK C54245

 

J -A IR STORAGE TANK DRA IN
D-A IR STORAGE TANK C54215

 

COCK A149615
E- - . INTAKE A IR F ILTER

 

(ONE FOR EACH TANK)
F -COMPRESSOR MOTOR

 

RA PD 38739
F i gure S0-Compressor and Accumu l a tor

and c l ose the e l ec t r i c c i rcu i t l ead i ng to the compressor mo tor , or w i l l
i n t er rup t and rees t ab l i sh the pump i ng ac t i on o f the compressor when
the l i m i t s o f pressure are reached w i thou t s topp i ng the compressor , Th i s
dua l con t ro l o f the compressor sys t em perm i t s the compressor . t o run ,
con t i nuous l y dur i ng maneuvers when a i r pressure w i l l be used f re -
quen t l y , or causes the compressor mo tor to au toma t i ca l l y s top and
s t ar t when the gun i s s t and i ng a t a l er t and l ong i n t erva l s e l apse be fore
the a i r pressure drops su f f i c i en t l y to requ i re rep l en i shmen t .

(2)

 

The a i r i s drawn i n to the l ow pressure s t age cy l i nders through
two a i r f i l t ers (F , f i g . 58) and ( f i g . 65) .

I(3) For car r i ages No . 23 and up , the mo tor and compressor aresepara t e un i t s , the i r func t i on be i ng the - same as for car r i ages Nos . 20 to22 ,

79

r
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A-AUTOMAT IC PRESSURE SW ITCH
B-MAGNET IC UNLOADER RA PD 38740

F i gure 61-Au torna t i c Pressure Sw i t ch and Magne t i c [ In f aader
8 0

F i gure 62-C
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j ader

RA PD 387 ; Q

F i gure !5Z-Con t ro l Sys t em Mo i s ture Trap and A i r F i l t er
(Dra i n Cork Open)

8 1
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RA PD 36742

F i gure 63- -Un l oad i ng Sys t em Upper Re l ay Va l ve -Exp l oded V i ew
82

JA I J I l =

' ' f



9742

p l oded V i ew

DESCR IPT ION AND
FUNCT ION ING

PR IM ING COCK OPEN

 

UNLOAD ING SYSTEM A IR RESERVO IR

F i gure 64- -Un l oad i ng Sys t em Pr i m i ng Cock

8 3
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E t , EvATYx=

E l eva t i on

e l eva t i ng mo tor
speed gear t ransn
70 } throu gh a . r r

opera t e by Power

whee l i s moved t

ho l e i n the c l u t ch

Engages the pow '

(F , 5g. 87 , and L

the gun . The ma t

a tor a t the fo l l o tn

(b)

 

Con t ro l c

be fore the ext ren

o f e l eva t i on and

the r i gh t e l eva t i r

and M , f i g . 87) '

causes the
thus s topP i
ac t i on o f the sFE

the knee on re l e :

) ELEVAT I

(aJ E l eva t i o :

mo t i on) i s per f '

pos i t i on marker

ro t a t i on o f the l

rack through th

turn o f e l ev- -, t .

m i nu t es .

(b) E l eva t i c

by means O f t '
Crank i s be i ng r

c l u t ch l ever ar=

coun t erc l oCkwx .

mus t be remov

(3) ELF -VA "
bear i ng ( f i g . 7 '
e l eva t i on ryo i n '

enab l e t ' ' I

ang l e , the . Ln
i nd i ca tor .



(a )

 

E l eva t i on o f the gun by power i s accomp l i shed by means o f a l l

a° e l eva t i ng mo tor (hg . 69) . ac t i ng through a hydrau l i c speed gear . Th i s

speed gear t ransm i t s power by means o f a ver t i ca l dr i ve sha f t (N , f i g .
r

 

7( ) through a t ra i n o f gears connec t i ng w i th the e l eva t i ng rack . To

F h l

 

(P f i

 

74)

 

th l iopera t e by power , the c l u t cever , g .

 

neare eeva tng hand-

whee l i s moved to engage the c l u t ch l ever hand l e p l unger i n the ou t er
ho l e i n the c l u t ch l ever arc (G , f i g . 74) . P l ac i ng the l ever i n th i s pos i t i on
engages the power c l u t ch i n the t ra i n o f gears to the e l eva t i ng p i n i on
(F , f i g . 87 , and L , f i g . 88) and rack wh i ch opera t es to e l eva t e or depress

f

 

the gun . The mo t i on o f e l eva t i on or depress i on i s con t ro l l ed by the oper -
a tor a t the fo l l ow-up con t ro l handwhee l (M , f i g . 74 , and J , f i g . 68) .

(6)

 

Con t ro l o f Speed Gear . The speed gear i s s topped au toma t i ca l l y
be fore the ext reme l i m i t o f e l eva t i on or depress i on i s reached 1- eans-
o f e l eva t i on and depress i on cams (H , f i g . 72 , and X , f i g . 87) a t t ached to
the r i gh t e l eva t i ng rack . When the cams st r i ke the cam l ever (T , f i g . 72 ,
and M , f i g . 87) , a movemen t o f the connec t ed par ts t akes p l ace wh i ch
causes the con t ro l sha f t s top c l u t ches ( f i g . 68) to come i n to engagemen t ,
thus s topp i ng the movemen t o f the con t ro l sha f t wh i ch i n turn s tops the
ac t i on o f the speed gear . The c l u t ches may be re l eased by pressure f rom
the knee on re l ease l ever (T , f i g . 74) .

U4

ia

a

0

k . E l eva t i ng Group . E l eva t i on or depress i on o f the gun i s accom-

p l i shed e i ther key mo tor or by hand power .

(1)

 

ELEVAT ING BY POWER .

(2) ELEVAT ING $Y HAND .

DESCR IPT ION AND FUNCT ION ING

TM 9-471

(s) E l eva t i on by hand f rom the r i gh t s i de o f the moun t (s l ow- . . .
mo t i on) i s per formed bymov i ng the c l u t ch l ever (F , f i g . 74) to the
pos i t i on marked " HAND " on l ever are (G , f i g . 74) . In th i s pos i t i on ,
ro t a t i on o f the handwhee l (E , f i g . 74) t ransm i t s mo t i on to the e l eva t i ng
rack through the same t ra i n o f gears as i s used i n power e l eva t i on . One
turn o f e l eva t i ng harndwhee l coun t erc l ockw i se t l eva t es gun 56 . 509m i nu t es .

(h)

 

E l eva t i on by hand on the l e f t s i de ( f as t -mo t i on) i s accomp l i shedby means o f the e l eva t i ng crank ( f i g . 136) . When the hand e l eva t i ngcrank i s be i ng used the c l u t ch l ever mus t be i n " HAND " pos i t i on on thec l u t ch l ever arc on the r i gh t s i de o f the moun t . One turn o f the crank. coun t erc l ockw i se e l eva t es the gun 2 degrees 56 . 897 m i nu t es , (The crankmus t be removed when e l eva t i ng by power . )
(3) ELEVAT ION PO INTER . The ou t er f ace o f the crad l e t runn i onbear i ng ( f i g 76 o th i h. )ne rg t s i de f rame i s gradua t ed i n degrees and ane l eva t i on po i n t er (J , f i g . 76) i s f as t ened to the t runn i on o f the crad l e to

 

3enab l e

 

e gun cor rcmander to t thsee gun approx i ma t e l y to the des i redang l e , the f i na l se t t i ng be i ng de t erm i ned by read i ngs on the e l eva t i oni nd i ca tor .

Ja

i t 9%
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(4) TRUNN ION ROLLER BEAR INGS . A f l oa t i ng mechan i sm for th e the brake ba

t runn i on bear i ngs i s be i ng cons i dered for fu ture manu f ac ture , and w i l l are re l eased i 7

rep l ace the presen t an t i f r i c t i on dev i ce . Th i s an t i f r i c t i on dev i ce X (E , f i g . 83) . ' '
moun t ed on each s i de f rame ( f i gs . 76 and 77) to reduce the e f for t re . c l earance ( f i g

qu i red to e l eva t e or depress the gun . Th i s i s accomp l i shed by suppor t i ng ( c ) A , can

the we i gh t o f the gun w i th t i pp i ng par ts on ro l l er bear i ngs assemb l ed i re the brake dry

the crad l e t runn i ons . The an t i f r i c t i on l ever (P* f i g , 76) i s suppor t ed a t h i s spr i ng as
one end by- a spr i ng- rod (A , f i g . 76) wh i ch passes through the l ever and

 

press i on i s sh4

a r i b on the s i de f rame . Be l l ev i l l e spr i ngs (D , f i g . 76) w i th spr i ng rod to the spr i ng
co l l ar nu t s (C , f ag . 76) are assemb l ed on the rod . The forward end o f shou l der , i s t

the l ever res ts on a spoo l (K , f i g . 76) wh i ch i s suppor t ed by a s t ep (L ,

 

creased- Nor r ,

f i g . 76) bo l t ed to a web on the s i de f rame . A cru t ch (E , f ag . 77 , and A ,

 

when the bra

f i g . 78) i s p l aced w i th i t s l ower end suppor t ed i n a sea t on the l ever , i t s

 

(d)

 

The 1
upper end pro j ec t i ng up through the ou t er end o f the t runn i on bed and

 

85) anchor o

i n to a s l o t i n the l ower s i de o f the crad l e t runn i on ( f i g . 56) . The cru t ch

 

f i g . 68 . and A

suppor ts - the t runn i on ro l l er bear i ng (B , C , and D , f i g . 78) . The bear i ng

 

o f the brake

p i n (E , f i g . 78) i s bo l t ed to the end o f the t runn i on and pro j ec t s i n to

 

(6) ELEV

a bore i n the end o f the t runn i on through the ro l l er bear i ng s l eeve (D ,

 

absorb the s l

f i g . 78) . The d i ame t er o f each t runn i on ext ens i on (D , f ag . 56) i s 0 . 416

 

o ther 6PP ' ng

i nch sma l l er than the bore o f the t runn i on bed and cap ( f i gs . 40 and 43) .

 

(a )

 

Thes`

A f t er the t i pp i ng par ts have been p l aced i n the s i de f rames the t runn i ons

 

o f the r ' XX

are ra i sed f rom the i r sea t s i n the t runn i on beds un t i l they c l ear by 0 . 008

 

racks

i nch ( f i g . 137) . The t i pp i ng par ts are then en t i re l y suppor t ed by the

 

a t t ached to t ;

cru t ches (E , f i g . 77 , and A , f ag . 78) . Th i s cond i t i on i s ob t a i ned by ad j us t -

 

ou tward i n t

men t o f the spr i ng rod co l l ar nu t s (C , f i g . 76) on spr i ng rod (A , f i g . 76) ,

 

va t i ng racks.

The we i gh t o f a l l t i pp i ng par ts i s now car r i ed on the ro l l er bear i ngs . Th i s

 

(b)

 

As t l

s tops con t ac t
cond i t i on ex i s ts a t a l l t i mes excep t when the gun i s f i red , a t -wh i ch t i me

 

Th i s ac t i on
the force due to reco i l compresses the Be l l ev i l l e spr i ngs (D , f i g . 76) , and

 

Th i s Any prc
the t runn i ons are sea t ed i n the bear i ngs i n the s i de f rames . A f t er the

 

e i ther an ups
e f f ec t o f the reco i l has been absorbed the t runn i ons re turn to the i r

 

o f the l ever ,
or i g i na l pos i t i on . the spr i ngs , '

(5)

 

ELEVAT ING BRAKES . The e l eva t i ng brake mechan i sm i s des i gned

 

stopp i ng o f t l

to ho l d the gun a t any ang l e o f e l eva t i on . The brakes a l so preven t

 

(7) RAN(

ro t a t i on o f the t i pp i ng par ts dur i ng reco i l o f the gun . The norma l pos i -

 

l oca t ed on t t

.

 

t i on o f the brakes i s l ocked and they mus t be ' re l eased be fore power i s

 

whee l , enab l
g`

app l i ed to e l eva t e or depress the gun by l i f t i ng the brake l evers ( f i g .

 

g i ven ran
l

 

po i n t ers , one
135) un t i l they are i n con t ac t w i th the brake l ever s top (T , f i g . 68) .

 

e l ec t r i ca l po i

1

 

(a ) The brake drums (E , f i g . 84) are l oca t ed on the r i gh t and l e f t

 

i n con j unc t

1

 

s i de f rames and are opera t i ve l y connec t ed through the two t ra i ns o f

 

po i n t er i s V1 .

e l eva t i ng gears w i th the two e l eva t i ng racks . The brakes on the r i gh t and

 

f rom a rack
e l eva t ed or

l e f t s i des o f the car r i age are s i m i l ar , bu t bo th brake l evers are on the

 

gears o f the
r i gh t s i de o f the car r i age ( f i g . 135) . Reach rods (B , f i g . 80) and a cross

 

show i n
sha f t (W , f ag . 80) connec t the l e f t brake to i t s brake l ever .

 

( a )

 

-

 

-e

t (b) The brake bands w i th l i n i ngs a t t ached (C and D . f i g . 84) en-

 

mechan i sm

1 '

 

c i rc l e the drums . A c l earance o f 132 i nch mus t be ma i n t a i ned be tween

 

re l a t i on to tX



sm for
the

 

the brake band l i n i ng and the brake drum ( f i g . 84) when the brakes
e ,

and w i l l I

 

are re l eased i n order to preven t dragg i ng o f the brakes . Turn i ng the nu t
dev i ce i s (E , f i g- 83) ad j us ts the spr i ng suppor t o f each brake band to ob t a i n th i s

Ppor t ed a t
- l ever and
spr i ng rod
3rd end o f
a s t ep (L ,

7 7 , and A ,
- ° l ever , i t s
n bed an d
, h e cru t ch
to bear i ng

e j ec t s i n to
; l eeYe ( j ] ,
. ) i s O . D IG

and 43) .
t runn i ons

-9 , 008
the

' Y ad j us t -
, f i g . 76) .

=ngs . Th i s
7 i ch t i me

7F ) , and
A f t er the

to the i r

des i gned
preven t

n i l pos i -
power i s
ve t s ( f i g .
i 8) ,

and l e f t
: ra i ns o f
f i gh t and

_° on the
a cross

be tween

DESCR IPT ION AND FUNCT ION ING

° e f for t re ,

 

c l earance ( f i g . 84) .
suppor t i ng

 

(c ) A compressed spr i ng ( . T , f i g . 79) causes each brake band to gr i p
semh l ed i n

X

 

the brake drum when the brake l evers are re l eased . The compress i on o f

th i s spr i ng i s ad j us t ed by turn i ng nu t (C , f i g . 83) . The amoun t o f corn-

 

 X

press i on i s shown by the pos i t i on o f the shou l der o f th i s nu t w i th re l a t i on

 

, X
to the spr i ng i nd i ca tor (B , f i g , 83) . I f the nu t i s t i gh t ened so tha t the
shou l der i s be l ow the i nd i ca tor the compress i on o f the spr i ng i s i n-
creased . Norma l l y th i s shou l der shou l d be f l ush w i th the spr i ng i nd i ca tor
when the brake i s l ocked .

(d) The brake band ad j us t i ng rod bracke t s (K , f i g . 86 , and C , f i g .
85) anchor one end o f each brake band to the ad j acen t gear p l a t e (G ,
f i g . 68 , and A , f i g . 86) . One o f the nu t s ( f i g- 85) prov i des an ad j us tmen t

o f the brake band for wear , the o ther nu t l ocks th i s ad j us tmen t .
(6) ELEVAT ING Bu3 : FExs. The e l eva t i ng bu f f ers ( f i gs . 87 and 88)

absorb the shock wh i ch resu l t s f rom sudden s topp i ng o f the gun and
o ther t i pp i ng par ts a t ext reme e l eva t i on or depress i on .

(a )

 

These bu f f ers are se l f -con t a i ned un i t s , bo l t ed to the l ower edges
o f the r i gh t and l e f t s i de f rames so as to make con t ac t w i th the e l eva t i ng
racks (g , f i g . 87 , and Q , f i g . 88) . Bu f f er l evers (W , f i g . 87 , and H , f i g . 88)
a t t ached to the bu f f er hous i ng bracke t s (V , f i g , 87 , and S , f i g . 88) ext end
ou tward i n the pa th o f the e l eva t i ng and depress i ng s tops on the e l e -
va t i ng racks .

(b) As the rack reaches i ts max i mum l i m i t s i n e i ther d i rec t i on the 17s tops con t ac t the bu f f er l ever s topp i ng the ro t a t i on o f the t i pp i ng par ts .

 

X "

 

. -Th i s ac t i on i s cush i oned by the Be l l ev i l l e spr i ngs (Q , f i g . 87 , and B , f i g .88) . Any pressure on the rack end o f the bu f f er l ever resu l t i ng f rome i ther an upward or downward movemen t i s t ransm i t t ed to the o ther endo f the l ever , caus i ng sompress i or z o f the Be l l ev i l l e spr i n

 

Y i l d i fgs . eng othe spr i ngs under pressure absorbs the shock resu l t i ng f rom suddens topp i ng o f the t i pp i ng par ts.
(7)

 

RANGF - DATA IND ICATOR . An e l eva t i on da t a i nd i ca tor (S , f i g . 74) ,l oca t ed on the r i gh t s i de o f the car r i age near the e l eva t i ng con t ro l hand-whee l , enab l es the gunner to se t the gun to the cor rec t ang l e for anyg i ven range ( f i g . 135) . The range da t a i nd i ca tor con t a i ns two se t s o fpo i n t ers , one opera t ed e l ec t r i ca l l y and one by mechan i ca l means . Thee l ec t r i ca l po i n t er i s con t ro l l ed and opera t ed f rom an o f f -car r i age s t a t i oni n con j unc t i on w i th the range f i nd i ng mechan i sm . The mechan i ca lpo i n t er i s opera t ed through a dr i ve mechan i sm ( f i g . 89) and i s dr i venf rorn a rack (C , f i g . 89) a t t ached to the crad l e . As the t i pp i ng par ts aree l eva t ed or depressed the ro t a t i on i s t ransm i t t ed through the t ra i n o fgrays o f the dr i ve mechan i sm to the mechan i ca l p i t fh ioner o t end i ca tor

 

I tshow i ng the pos i t i on o f the gun i n e l eva t i on .(a )

 

A zero ad j us t i ng dev i ce ( f i g . 89) i s l oca t ed i n the i nd i ca tor dr i ver e rchan i sm wh i ch prov i des a means for se t t i ng the mechan i sm i n properre l a t i on to the pos i t i on o f the gun i n e l eva t i on .

8 9
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A-ELEVAT ING P IN ION SHAFT

 

J -R IGHT INTERMED IATE P IN ION
054855

 

SHAFT 054857
B- (ELEVAT ING P IN ION SHAFT) K-O IL P IPE A149442 W ITH

NUT AT49790-WASHER ,

 

PLUG A8053
A149789 AND P IN A149953

 

L- INSTRUCT ION PLATE
C-STUD AASSEMBLY) A1497$4

 

13126216- -SCREW BCKX4EQAND NUT BBAX3A

 

AND SPACER A149919
D-P fN ION SHAFT BEAR ING

 

M-ELEVAT ING GEAR (R IGHT
C54853

 

S IDE) ASSEMBLY D42542
E-P IN ION SHAFT GEAR C54860 N- (VERT ICAL) POWER DR IVE
F -STUD (ASSEMBLY) A149785

 

SHAFT 13163 . 004
NUT A [49786 AND NUT

 

P -DR IVE SHAFT BRACKETBBAX3A

 

DOWEL A149834
G - INTERMED IATE P IN ION

 

Q -DR IVE SHAFT BRACKETSHAFT BEAR ING (R IGHT)

 

C54870 AND SCREW
C54854A .

 

BCAX2DH

R

-STUD (ASSEMBLY) A149784 R - " B - END DR IVE COUPL ING
AND NUT BBAX3A

 

C5469Z AND KEY A149440B

f i gure 7G-E l e ' Wa t i n

 

RA P© 38752
g p i n i on Gear and Ver t i ca l Power Dr i ve Sha f t -
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F i gure 7
98

A- -R IGHT ELEVAT ING GEAR K- -R IGHT ELEVAT ION BUFFER
PLATE D42605 STOP 13162386A

B- -R IGHT S IDE FRAME D42549A L- -R IGHT ELEVAT ING RACK
C- [ELEVAT ING RACK BRACKET) D42316A (FOR CARR IAGE NO . 29

SOLT A1488 AND AND UP- - -REPLACEMENT FOR
NUT BBAX3D CARR IAGE NO . 19 TO 28

A_O IL
PLUG

$ -R IG[ - '
(ASS

C- - -01L
PLUC

0- (ELEVAT ING RACK) BOLT INCLUS IVE) n pLUC
8637 AND NUT BBAX3D M- -RECUPERATOR CYL INDER E-ELE%

E - -4Z IGHT ELEVAT ING RACK DRA IN VALVE ASSEMBLY C54E
BRACKET D42365A A21811-7 F -ELO!o

F N CYL INDER F ILL ING- (ELEVAT ING RACK BRACKET) - IUF_Ca tL
LEVBOLT 8639 AND FUNNEL) RETA INER A218 ,470 _

I NUT BBAX3D
-. -LOAD ING POS IT ION PO INTER G- -CLL

AN[
G- - -COUNTER RECO IL ASSEMBLY

_ C3C7 i `$SCREW BCAX 3 i rD H- . -LAPAND WASHER BECX3M

H-ELEVAT ION FOLLOW-UP Q- - - (GEAR PLATE) BOLT 8153021 J -ELE
CONTROL CAM B161969-SCREW R - )GEAR PLATE) BOLT B162988B DR I

1 13C$X4CG AND LOCK ING AND NUT BBAX3C S I FBECW IRE BFWX18 - -F? I F
J - - fBU f i FER STOP) BOLT B)62434 AND NUT BBAX3D RA PQ 38736

1 F i gure 73-E l evo t ; gag Rack -Fo l l ow-up Con t ro l Car ry and Load i ng
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F i gure 74-E l eva t i ng Handwhee l s- Ind i ca tor Rack and C l u t ch Lever

VAT ION BUFFER A- -O IL P IPE A149829 AND L-ELEVAT ION D IRECT ION
386A PLUG A8053 PLATE A149809 AND SCREW

VAT ING RACK
29

B- -R IGHT GEAR GUARD
(ASSEMBLY) D42644

BCKX4CF
M- -ELEVAT ING CONTROL

FOR CARR IAGE NO .
REPLACEMENT FOR CO IL P IPE A14944Z AND HANDWHEEL C54804

NO . 19 TO Z . 8 PLUG A8053 N- -HANDWHEEL HANDLE
(ASSEMBLY) 8162992 W ITH

D- -01L P IPE A149826B AND
PLUG A8054 NUT BBGX2C-P IN BFAX IEK

j OR CYL INDER
LVE ASSEMBLY

E . . - -ELEVAT ING HANDWHEEL AND WASHER BEBX I R
p -CONTROL HANDWHEEL HANDLE054863 (ASSEMBLY) B1 62919

Y INDER F ILL ING
F ELEVAT ING HANDWHEEL

AND POWER DR IVE CLUTCH Q-DEPRESS ION D IRECT ION

2ETA INER A21$470 LEVER (ASSEMBLY) 8162975 PLATE A149810 AND
SCREW BCKX4CF

POS IT ION PO INTER
1 ED

G- - -CLUTCH LEVER ARC C54866
AND SCREW BCAX2BC

.

R O I L EXPANS ONEDTANK
GEAR

REW BCAX H-LAMP RECEPTACLE BOX
HER BEC7CM B162529 D42637
-NTE1 BOLT B163021 J -ELEVAT ION DATA IND ICATOR S -ELEVAT ION DATA IND ICATOR

4 , TE7 BOLT 5162988E DR IVE RACK D42314-SCREW M5 D43205
T-FOLLOW-UP CONTROL SHAFT

BBAX3C B IP-7350A AND B AND WASHER
BECX IT STOP CLUTCH RELEASE

36756 K-D IRECT ION PLATE B126216 LEVER B163006
D RA PD SCREW ECKX4EQ AND

SPACER A149919 RA PD 38757
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au toma t i ca l l y when the opera tor s tops turn i ng the con t ro l handwhee l _

(6) CAM TR i ppmo DEV ICE . When the gun i s be i ng e l eva t ed by
mo tor power and the approx i ma t e l i m i t o f e l eva t i on or depress i on i s
reached , cams (X , f i g . 87 , and H , f i g . 72) on the r i gh t e l eva t i ng rack
near i ts upper and l ower ends engage w i th a cam l ever (T , f i g . 72) on
the i ns i de o f the r i gh t s i de f rame .

(a ) Th i s dev i ce , cons i s t i ng o f a ser i es o f cranks , l evers , rods and
spr i ngs , ac t s to engage c l u t ches ( f i g . 68 , and N , f i g . 69) l oca t ed on the
con t ro l handwhee l sha f t and to preven t fur ther e l eva t i on or depress i on
o f the gun .

F i gure 144- -Ext end i ng Load i ng Trough i n to Breech Open i ng

RA PD 38802

(b) When these c l u t ches are i n engagemen t i t i s no t poss i b l e to
con t i nue movemen t o f the con t ro l handwhee l i n the d i rec t i on i n wh i ch
the gun has been mov i ng . Opera t i on o f the handwhee l w i l l then be pos-
s i b l e on l y i n the oppos i t e d i rec t i on .

(7)

 

CLUTCH . RELEASE . To f ac i l i t a t e re l ease o f the c l u t ches emp l oyed
to s top the e l eva t i ng gear i ng a t ext remes o f e l eva t i on and depress i on ,
a knee opera t ed l ever (T , f i g . 74) i s prov i ded wh i ch enab l es the opera tor
to throw the c l u t ches ou t o f engagemen t i n the even t o f i nab i l i t y to
eas i l y re l ease the mechan i sm by revers i ng the movemen t o f the con t ro l
handwhee l . When the c l u t ches are re l eased the gun may be e l eva t ed or
depressed , by . power , s l i gn t l y beyond the pos i t i on de t erm i ned by the
au toma t i c ac t i on o f the cams and cam l evers .

j .

 

Travers i ng the Moun t by Hand .
(1)

 

TRAVERS ING CRANKS . W i th the t ravers i ng c l u t ch sh i f t er hand l e
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RA PD 39803A

F i gure 145-Opera t i ng Sw i t ch i n Overhead Tro l l ey

RA PD 39803

F i gure 145-1- - -Ho i s t on Overhead Tro l l ey w i th Dummy Pro j ec t i l e
184
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( f i g . 138 , and L , f i g . 93) on the l e f t s i de f rame a t " HAND " pos i t i on ,
assemb l e the t ravers i ng cranks ( f i g . 139 , and F , f i g . 94) on the crank -
sha f t s (G , f i g . 94) and l ock them i n p l ace w i th the sp l i t p i ns prov i ded
for the purpose . Traverse the moun t to the r i gh t and l e f t by means o f
the cranks and no t e tha t the moun t t raverses f ree l y . Ro t a t e the moun t
to i t s ext reme r i gh t and l e f t pos i t i on w i th i n prescr i bed l i m i t s . The moun t
may be t raversed 72 . 5 degrees to the r i gh t and l e f t o f the cen t er l i ne
o f f i re .

(a )

 

Be fore a t t emp t i ng to t raverse the moun t by e i ther hand or e l ec -
t r i c power , the t ravers i ng mu l t i -d i sk f r i c t i on dev i ce mus t be se t w i th

proper f r i c t i on on the s l i pp i ng par ts to preven t i n j ury to the t ravers i ng
mechan i sm . Th i s ad j us tmen t w i l l be made on l y under the superv i s i on
o f t ra i ned Ordnance Depar tmen t personne l ( f i g . 141) .

(2) L IM ITS o f TRAVERSE . Care mus t be exerc i sed when approach-
i ng the l i m i t s o f t raverse to s l ow down the movemen t o f the ro t a t i ng

mass . The fo l l ow i ng precau t i ons mus t be observed

(a )

 

The car r i age shou l d never be t raversed manua l l y so as to come
i n to con t ac t w i th the pos i t i ve s top under fu l l power .

(b) The l i m i t sw i t ch bu t ton and the s t ar t bu t ton a t the t ravers i ng
push-bu t ton s t a t i on ( f i g . 156) , or the manua l rese t l ever a t the mo tor
con t ro l l er , shou l d no t be opera t ed un l ess the speed gear con t ro l i nd i ca tor
d i a l (C , f i g . 143 , and R , f i g . 96) i s se t a t zero .

(G)

 

When the gun i s to be t raversed beyond the az i mu th l i m i t s o f the
e l ec t r i c l i m i t s top , the car r i age shou l d be ro t a t ed manua l l y un l ess care i s
t aken to use the l eas t poss i b l e speed gear s t roke tha t w i l l move the car -
r i age i n az i mu th .

(3)

 

SLOW-moT IDN HANDWHEELS . Man i pu l a t e the s l ow-mo t i on t rav-
ers i ng handwhee l s ( f i g . 140 , 3 , f i g . 93 , and U , f i g . 95) on the - r i gh t and
l e f t s i des o f the moun t to ascer t a i n tha t the s l ow-mo t i on t ra i n o f gear i ng
i s i n proper work i ng cond i t i on .

(4) TRAVERS ING CLUTCH SH I FTER . Opera t e the t ravers i ng c l u t ch
sh i f t er l ever ( f i g . 138 , and N , f i g . 94) , l oca t ed on the l e f t s i de f rame , to
see tha t i t moves the t ravers i ng c l u t ch i n and ou t o f engagemen t w i thou t
i n t er f erence_ I f necessary , ro t a t e the s l ow-mo t i on handwhee l , a f t er press-
i ng down the foo t t read l e ( f i g . 140) , to br i ng the t ee th o f the engag i ng
par ts i n to proper a l i nemen t .

(5) FooT TREADLES . Tes t the opera t i on o f the s l ow-mo t i on foo t
t read l es (M , f i g . 99) to i nsure tha t the t read l e coun t erwe i gh t s (L , f i g .
99) w i l l re turn the t read l es to the " UP " pos i t i on when re l eased . and tha t
the t read l e l a t ch p l a t e (N , f i g . 99) w i l l ho l d the t read l e i n " DOWN "
pos i t i on un t i l k i cked l oose by the opera tor .

(b) TRAVERS ING CONTROL IND ICATOR . W i th e l ec t r i c cur ren t to the
t ravers i ng mo tor shu t o f , t es t the t ravers i ng i nd i ca tor con t ro l par ts by
maneuver i ng the t ravers i ng con t ro l handwhee l s i n the opera tor ' s cab
(T , f i g . 94) a t the l e f t s l ow-mo t i on handwhee l to i nsure f ree opera t i on

186



OPERAT ION

TM 9-471

o f the mechan i sm . Th i s t es t w i l l be made on l y a f t er the opera tor i s
assured tha t the t ravers i ng mo tor i s no t runn i ng .

k .

 

Travers i ng by E l ec t r i c Power . Traverse the mourn t w i th i n pre -
scr i bed l i m i t s by e l ec t r i c power to i nsure tha t a l l work i ng par ts opera t e
proper l y . The fo l l ow i ng sequence o f opera t i ons w i l l be observed :

(1) Check a l l push-bu t ton s t a t i ons to i nsure tha t the sw i t ches are
open by t es t i ng the spr i ng re turn ac t i on o f the sw i t ches a t s t ar t and s top
pos i t i ons .

(2) No t e tha t the hand l es on a l l mo tor con t ro l l ers are a t " OFF "
pos i t i on and tha t the t ravers i ng i nd i ca tor d i a l s are a t zero pos i t i on on
the t ravers i ng con t ro l gear case .

(3)

 

Remove caps (3 , f i g . 150) f rom the power cab l e l oop recep t ac l es
(A , f i g . 149 , and E , f i g . 150) a t the recess i n the emp l acemen t and on the
i nc l i ned sur f ace o f the racer and assemb l e the l oop cab l e i n p l ace .

(4)

 

At t ach the p l ug re t a i n i ng nu t s (D , f i g . 150) on the cab l e to the
recep t ac l es on the racer and emp l acemen t .

(5)

 

Assemb l e suppor t i ng cha i ns (F , f i g . 149 , and Q , f i g . 150) to the
bracke t s (U , f i g . 1. 49 , and . M , f i g . 150) on the racer and emp l acemen t .
No t e tha t the suppor t i ng cha i n l oca t ed neares t to the recep t ac l e on the
cab l e mus t be assemb l ed to the cha i n bracke t on the racer .

(6) In order to t raverse the moun t by " POWER " the t ravers i ng
c l u t ch sh i f t er l ever ( f i g_ 138 , and N , f i g . 94) mus t be se t a t " POWER "

pos i t i on and the con t ro l sw i t ch a t the t ravers i ng push-bu t ton s t a t i on
( f i g . 156) mus t be pressed i n to s t ar t the mo tor . The t ravers i ng con t ro l
i nd i ca tor MUST show tha t the t ravers i ng con t ro l de t en t i s i n neu t ra l
pos i t i on be fore the push bu t ton a t the con t ro l s t a t i on i s used to s t ar t
the mo tor . Fa i l ure to prov i de for th i s sequence o f opera t i ons w i l l resu l t
i n an over l oad on the mo tor .

(7)

 

Speed and d i rec t i on o f t raverse i s con t ro l l ed by means o f the
t ravers i ng con t ro l handwhee l ( f i g . 142 , and T , f i g . 94) l oca t ed benea th
the l e f t s l ow-mo t i on handwhee l Q , f i g . 93) , and a l so by the con t ro l
handwhee l (D , f i g . 103) and ( f i g . 143) i n the opera tor ' s cab .

(8) The d i rec t i on o f t raverse i s de t erm i ned by man i pu l a t i ng the
con t ro l handwhees i n the d i rec t i on i nd i ca t ed by the ar rows on the i nd i -
ca tor d i a l s (Q , f i g . 93 , and C , f i g . 103) .

(9) TRAVERS ING L IM IT SW ITCH . The l i m i t sw i t ch bu t ton a t the
t ravers i ng con t ro l push-bu t ton s t a t i on ( f i g . 156) i s des i gned to rees t ab-
l i sh opera t i on o f the mo tor when i t i s au toma t i ca l l y shu t o f f by con t ac t
o f the t ravers i ng l i m i t sw i t ch (M , f i g . 104) connec t ed to the racer , w i th
the l i m i t sw i t ch s top ra i l (B , f i g . 104) a t t ached to the base r i ng . To re -
es t ab l i sh e l ec t r i ca l con t ac t the l i m i t sw i t ch bu t ton a t the t ravers i ng push-
bu t ton s t a t i on mus t be pressed i n and he l d i n tha t pos i t i on un t i l the
moun t i s t raversed to a po i n t where there i s no l onger con t ac t be tween
the whee l on the con t ro l sw i t ch and the l i m i t sw i t ch s top ra i l . In order
to ac t i va t e the mo tor the s t ar t i ng bu t ton mus t be pushed wh i l e the l i m i t
sw i t ch bu t ton i s he l d i n opera t i ng pos i t i on .
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(a )

 

Be fore press i ng the l i m i t sw i t ch bu t ton and the s t ar t i ng bu t ton
wh i ch ac t i va t es the mo tor , be sure tha t the pos i t i on ar row on the t rav-
ers i ng con t ro l gear case po i n t s to zero gradua t i on on the d i a l i nd i ca tor .
W i th the mo tor runn i ng , the moun t may now be t raversed to the r i gh t
or l e f t , as requ i red by opera t i ng the con t ro l handwhee l e i ther under the
l e f t s l ow-mo t i on handwhee l or i n the observer ' s cab .

(b)

 

I f i t i s des i red to con t i nue ro t a t i on i n the same d i rec t i on beyond
the , po i n t where the l i m i t sw i t ch dev i ce has shu t o f f the e l ec t r i ca l power ,
i t w i l l be adv i sab l e to con t i nue th i s movemen t by hand power us i ng
s l ew-mo t i on handwhee l to br i ng the gun to fur ther r i gh t or l e f t pos i t i on
as may be des i red . (See L i m i t s o f Traverse , par . 9 J (2) . )

(c ) I f i t i s des i red to reverse the movemen t o f the ro t a t i ng , par ts ,
e l ec t r i c power may be used and the d i rec t i on o f movemen t w i l l be con-
t ro l l ed by man i pu l a t i on o f the t ravers i ng con t ro l handwhee l . I f hand
power i s to be used a t any t i me to t raverse the ro t a t i ng par ts , the c l u t ch
sh i f t l ever on the l e f t s i de f rame mus t be se t a t " HAND " pos i t i on .

( l f l ) TRAVERS ING DATA RECE IVER . Observe the ac t i on o f the
mechan i ca l t ravers i ng d i a l on the da t a rece i ver (K , f i g . 94) wh i l e the
moun t i s be i ng t raversed to i nsure tha t the d i a l moves smoo th l y . I f there
i s any i nd i ca t i on o f ma l func t i on o f th i s dev i ce , the ma t t er mus t be ca l l ed
to the a t t en t i on o f Ordnance Depar tmen t personne l for cor rec t i on . No
ad j us tmen t o f th i s dev i ce w i l l be under t aken by the us i ng serv i ce .

a .

 

To l oad the p i ece , se t the gun a t 3 degrees , 48 m i nu t es e l eva t i on .
Th i s ang l e w i l l be i nd i ca t ed by the l oad i ng po i n t er (P , f i g . 73) l oca t ed
on the r i gh t s i de f rame wh i ch mus t be se t to agree w i th the l oad i ng ang l e
mark i ng on the r i gh t e l eva t i ng rack (L , f i g . 73) .

(1)

 

Open the breechb l ock . Lower the b l ock care fu l l y to fu l l l owered
pos i t i on ( f i g . 1Q) . When gases and debr i s have been e j ec t ed c l ose the
gas e j ec tor va l ve ( f i g . 25 , and R , f i g . 13) to avo i d dra i n on the a i r com-

pressor sys t em.

(2) Lower the l oad i ng t rough ( f i g . 144) and i nser t the forward _end
i n the breech recess o f the gun .

(3)

 

Us i ng e i ther an ammun i t i on t ruck or overhead t ro l l ey -ar i d sho t
tongs ( f i g . 146) , p l ace pro j ec t i l e i n the hammer t rough ( f i g . 147) . (Prac -
t i ce pro j ec t i l e shown . )

b ,

 

Load i ng Pro j ec t i l e by Mo tor Power .

(1) REMOVE THE HAND OPERAT ING CRANKS (P , f i g . 109) i f
assemb l ed .

(2)

 

P i n the c l u t ch l ever i n the ou t er ho l e o f the l ever l ock i ng dev i ce
( f i g . 148) .
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F i gure 147-Engag i ng Power C l u t ch o f Rommer
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(3)

 

Move the con t ro l l ever . (Q , f i g . 109) to neu t ra l pos i t i on on the
opera t i ng l ever sec tor .

(4)

 

Press the " START " bu t ton a t the yammer push-bu t ton s t a t i on
( f i g . 157) l oca t ed near the rear end o f the r i gh t s i de f rame . Th i s ac t i -
va t es the rammer mo tor ( f i g . 110 , and T , f i g . 151) wh i ch shou l d be
a l l owed to run to fu l l speed be fore a t t emp t i ng to ram the pro j ec t i l e .

(5)

 

To ram the pro j ec t i l e i n to the gun ra i se the con t ro l l ever f rom
neu t ra l to " RAM " pos i t i on ( f i g . 148) .

(a ) . The t i me requ i red for ramm i ng the pro j ec t i l e shou l d no t exceed
f i ve seconds .
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(b) When the rammer head (D , f i g . 107) has advanced i n to the
gun to a prede t erm i ned po i n t an uns t rok i ng dev i ce (P , f i g . 114) w i l l
au toma t i ca l l y s top fur ther t rave l o f the rammer head . The po i n t o f
uns t rok i ng may be var i ed by ad j us t i ng the zero ad j us t i ng coup l i ng
(L , f i g . 114) i n the dr i ve mechan i sm.

(c ) The opera t i on o f the uns t rok i ng dev i ce i n s topp i ng the speed
gear a l so ac t s to d i sengage the con t ro l l ever f rom the " RAM " pos i t i on
w i th cons i derab l e force , re tum i ng i t to neu t ra l pos i t i on i n the con t ro l
l ever sec tor .

(d) To avo i d i n j ury the opera tor mus t remove h i s hand i mmed i -
a t e l y f rom the l ever when i t reaches the " RAM " pos i t i on .

(e ) When the forward movemen t o f the rammer head has been
s topped by the uns t rok i ng dev i ce , move the con t ro l l ever to the pos i t i on
marked " W ITHDRAW " (N , f i g . 109) on the con t ro l l ever sec tor . Th i s
ac t i on w i l l re turn the rammer head to i t s fu l l rearward pos i t i on , a f t er
wh i ch the con t ro l l ever shou l d be re turned to neu t ra l pos i t i on .

( f ) Be fore i nser t i ng powder charge i n the chamber be assured tha t
the pro j ec t i l e i s proper l y sea t ed i n the gun tube . I f i t has f a i l ed to sea t
proper l y , hand ramm i ng by means o f hand rammer on rammer s t ave
may be emp l oyed to dr i ve i t to i t s proper pos i t i on .

c .

 

Load i ng Powder by Mo tor Power , A f t er ramm i ng the pro j ec t i l e
and w i th the rammer head (D , f i g . 107) fu l l y w i thdrawn , assemb l e
three o f the s i x powder bags requ i red for a serv i ce charge end to end i n
the rammer t rough , ra i se the con t ro l l ever gradua l l y and move the bags
i n to pos i t i on i n the powder chamber .

(1) Now move the con t ro l l ever to " W ITHDRAW " pos i t i on and
assemb l e the rema i n i ng bags o f powder i n the rammer t rough .

(2)

 

Ra i se the con t ro l l ever and comp l e t e the l oad i ng opera t i on .
(3)

 

Re turn the con t ro l l ever to neu t ra l pos i t i on .
(a ) A l t erna t i ve procedure . I f there i s ev i dence o f buck l i ng o f the

bags when assemb l ed i n groups o f three and i t i s deemed to be more
advan t ageous , two bags may be assemb l ed end to end and rammed
i n to the powder chamber i n each opera t i on .

(4)

 

Ra i se the l oad i ng t rough to fo l ded pos i t i on ( f i g . 107) .
(5)

 

C l ose the breechb l ock by c l os i ng the gas e j ec tor va l ve (R , f i g . 13)
i f open , and open i ng the c l os i ng va l ve (Y , f i g . 13) gradua l l y to avo i d
too rap i d c l os i ng o f the b l ock . No t e i ns t ruc t i ons i n paragraph 9 b (5) .

d .

 

Load i ng by Hand Power . Proceed i n the same manner as ou t -
l i ned for l oad i ng by mo tor power , w i th the fo l l ow i ng excep t i ons :

(1) P i n the c l u t ch sh i f t l ever (S , f i g . 109) i n the i nner ho l e o f the
l ever l ock i ng dev i ce ( f i gs . 147 and 148) . Th i s ar rangemen t d i sconnec t s

.

 

_ . , _

 

the gear i ng f rom the rammer mo tor . D i rec t dr i ve f rom the cranksha f t
to the rammer cha i n sprocke t i s prov i ded .
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(2) Assemb l e the hand cranks to the cranksha f t (A , f i g . 109) and .
p l ace the con t ro l l ever i n neu t ra l pos i t i on .

(3)

 

To -avo i d i n t er f erence w i th opera t i on o f the hand rammer re -
move the mechan i ca l rammer head ( f i g . 111) f rom the rammer cha i n
( f i g . 146) , D i sconnec t i ng the rammer head f rom the rammer cha i n i s
accomp l i shed by open i ng the l ock i ng snap r i ng (B , f i g . 111) on the p i n
(A , f i g . 111) connec t i ng the rammer head to the cha i n , and then remov-
i Rg the p i n .

(4) Ramm i ng the pro j ec t i l e by hand power i s accomp l i shed by
con t ac t i ng the hand rammer w i th the base o f the pro j ec t i l e and dr i v i ng
the pro j ec t i l e forward w i th a l l poss i b l e speed , us i ng as many men as
may be requ i red to i nsure rap i d movemen t o f the pro j ec t i l e to i t s proper
sea t i n the gun tube .

(5) The powder charge w i l l be rammed i n to the powder chamber
us i ng such number o f bags i n each ramm i ng opera t i on as w i l l prov i de
the mos t exped i t i ous hand l i ng o f the charge .

CAUT ION : Be fore f i r i ng the p i ece d i sconnec t the crad l e and reco i l -
i ng par ts l ock ( f i g . 130) f rom the crad l e and reco i l band .

 

-
NOTE : Opera t i on o f the e l ec t r i ca l equ i pmen t i s ou t l i ned i n sec t i on

V I I I .

TA IL 9-471
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-
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Sec t i on IV

CARE AND PRESERVAT ION

11 . GENERAL .
a . The accuracy l i f e o f the gun and serv i ceab i l i t y o f the gun and

car r i age depend l arge l y upon the care exerc i sed i n keep i ng the par ts
c l ean and proper l y l ubr i ca t ed .

b .

 

Th i s sec t i on con t a i ns br i e f i ns t ruc t i ons for proper care and l ubr i -
ca t i on o f the par ts .

12 . CARE OF THE GUN .
a .

 

As the accuracy l i f e o f cannon i s decreased by a f as t ra t e o f f i r i ng ,
a t t endan t hea t and i mproper c l ean i ng a f t er f i r i ng , the p i ece shou l d be
c l eaned , o i l ed and a l l owed to coo l as o f t en as prac t i cab l e .

(1)

 

In c l ean i ng a f t er f i r i ng , wash the bore w i th a so l u t i on made by
d i sso l v i ng one -ha l f pound o f SODA ASH or one pound o f sa l soda i n
one ga l l on o f wa t er , us i ng sponge for swabb i ng purposes . W i pe the sur -
f ace un t i l thorough l y dry , us i ng a sponge covered w i th bur l ap , then o i l
the ' core w i th a l i gh t coa t i ng o f COMPOUND , rus t preven t i ve . Th i s
shou l d be app l i ed w i th the s l ush brush prov i ded as an accessory for
the gr i n .

(2) The breech and muzz l e o f the gun shou l d be kep t covered to
preven t d i r t and gr i t f rom en t er i ng the bore and recesses o f the breech
mechan i sm . Covers for th i s purpose are supp l i ed as a par t o f the acces-
sor i es for the gun .

(3)

 

The breech mechan i sm w i l l be kep t c l ean and the f i r i ng mecha -
n i sm w i l l be g i ven spec i a l a t t en t i on . When no t i n use the f i r i ng l ock
shou l d be removed f rom the gun and s tored i n the f i r i ng l ockbox . Bo th
shou l d be d i sassemb l ed f requen t l y and f i n i shed par ts shou l d be washed
w i th SOLVENT , dry-c l ean i ng , w i ped dry , and l ubr i ca t ed i n accordance
w i th requ i remen t s ou t l i ned i n the Lubr i ca t i on Gu i de .

(a ) Comp l e t e d i sassemb l y o f the breech mechan i sm w i l l be under -
t aken on l y under superv i s i on o f t ra i ned Ordnance Depar tmen t personne l .
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(4)

 

T t i s i mpor t an t tha t any cu t t i ng or abras i on o f the breechb l ock ,
breechb l ock l i ner or o ther opera t i ng par ts o f the breech or f i r i ng mech-
an i sm be repor t ed to the ordnance ma i n t enance company for cor rec t i on .

(5)

 

I f the breechb l ock does no t opera t e smoo th l y or i f grea t er than
usua l e f for t i s requ i red to maneuver the par ts o f the breech mechan i sm ,
a check o f the cond i t i ons w i l l be made and cor rec t i ve ac t i on t aken .

(6)

 

In assemb l i ng or d i sassemb l i ng any o f the par ts o f the breech
mechan i sm , do no t use a s t ee l hammer d i rec t l y on any par t . A copper
p l a t e , dr i f t , or copper hammer shou l d be emp l oyed , where necessary , i n
order to preven t de forma t i on o f the par ts .

(7)

 

I t i s i mpor t an t tha t the cannoneer exam i ne the cond i t i on o f the
bore and powder chamber a f t er each f i r i ng to i nsure tha t the gas e j ec tor
has removed a l l par t i c l es o f unburned powder , powder bags or o ther
fore i gn ma t t er f rom the gun .

(8) Shou l d enemy she l l burs t near the weapon , be assured be fore
fur ther f i r i ng tha t no damage has occur red tha t wou l d endanger the
ma t er i e l or personne l . Damage o f a ser i ous na ture shou l d be repor t ed
a t once to the ordnance o f f i cer i n charge .

(9) When the p i ece i s to rema i n i nac t i ve for a cons i derab l e l eng th
o f t i me , the gun bore , breech mechan i sm and a l l unpa i n t ed par ts o f the
gun w i l l be c l eaned w i th SOLVENT , dry-c l ean i ng , and the sur f aces
coa t ed w i th COMPOUND , rus t preven t i ve .

 

-
(10) The sa l vo l a t ch on the gun breech i s prov i ded w i th a bu f f er

cy l i nder con t a i n i ng a p l unger , spr i ng and pack i ng . Th i s dev i ce shou l d
be exam i ned f requen t l y to see i f there i s ev i dence o f l eakage a t th i s
po i n t . I f l eakage i s no t ed , the p l unger pack i ng g l and shou l d be t i gh t ened
I f l eakage con t i nues , remove the g l and and i nser t new pack i ng .

(11)

 

The car r i er bu f f er a t t ached to the rear end o f the reco i l cy l i ndez
p i s ton rod i s prov i ded w i th. a hydrau l i c cy l i nder con t a i n i ng a p i s ton
p l unger , spr i ng and a hydrau l i c pack i ng wh i ch i s enc l osed i n the cy l i nde :
head .

(a )

 

Th i s dev i ce shou l d be checked for l eakage a t f requen t i n t erva l s
I f there i s ev i dence o f l eakage , the pack i ng g l and shou l d be t i gh t ene t
us i ng the spanner wrench prov i ded for the purpose .

(b)

 

I f l eakage con t i nues , remove the pack i ng g l and and i nser t nee
pack i ng .

(c ) Re f i l l the cy l i nder w i th l i qu i d by remov i ng the expans i o
chamber wh i ch a l so serves as a f i l l i ng ho l e p l ug .

(12)

 

A IR P IPE L INE . The a i r compressor p i pe l i ne l ead i ng f rom t r
a i r compressor to the gun breech i s prov i ded w i th an expans i on j o i e
wh i ch i s a t t ached to the l e f t s i de o f the crad l e body and the reco i l ban=
Th i s dev i ce opera t es dur i ng reco i l and coun t er reco i l o f the gun to pr (
v i de a con t i nuous f l ow o f a i r to the gas e j ec tor va l ve and breech c l os i r
cy l i nders . The dev i ce cons i s ts o f an i nner tube and an ou t er tube ape
a t ed by t e l escop i c ac t i on . Escape o f the compressed a i r i s preven t ed l
means o f 4- i nch square hydrau l i c pack i ng enc l osed i n a s tu f f i ng box ar
he l d i n p l ace by a pack i ng g l and .
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(a )

 

I f there i s ev i dence o f escap i ng a i r a t the s tu f f i ng box the g l and
shou l d be t i gh t ened . I f a i r con t i nues to escape no t i f y Ordnance Depar t -
men t personne l who w i l l remove the pack i ng g l and , i nser t new pack i ng

and reassemb l e the g l and .

PRECAUT ION : Be fore remov i ng the g l and the a i r compressor mo tor

mus t be s topped and a l l va l ves l ead i ng f rom the a i r compressor mo tor

to the a i r s torage t anks and f rom the s torage t anks to the ma i n a i r l i ne

mus t be c l osed . The gas e j ec tor va l ve on the gun breech mus t be opened

to a l l ow the accumu l a t ed compressed a i r i n the p i pe l i ne to escape un t i l

on l y a tmospher i c pressure i s i nd i ca t ed . When the a i r compressor i s i n
opera t i on the a i r pressure w i l l reg i s t er up to 155 pounds per square i nch .
Never remove the pack i ng g l and or pack i ng be fore the compressed a i r
i s shu t o i l ` and the pressure d i ss i pa t ed . D i sassemb l y and assemb l y o f the
expans i on j o i n t w i l l be done on l y by exper i enced ordnance personne l .

(b) Make f requen t exam i na t i on o f a l l j o i n t s i n the a i r p i pe l i ne ,
and be assured tha t a i r i s no t escap i ng a t any po i n t . I f there i s ev i dence
o f escap i ng a i r the ma t t er shou l d be brough t to the a t t en t i on o f the
ordnance personne l for cor rec t i ve ac t i on , as i n mos t cases i t w i l l be
necessary to d i sassemb l e the l i ne to overcome the d i f f i cu l t y .

13 . CARE OF THE CARR IAGE .
a . A l l par ts o f the car r i age mus t be kep t c l ean and f ree f rom rus t ,

d i r t , or o ther fore i gn ma t t er ,
(1) A l l bear i ng sur f aces , revo l v i ng par ts , s l i d i ng par ts , gears , bear -

i ngs , ro l l ers , p i n t l e sur f aces and ro l l er pa ths sha l l be kep t thorough l y
l ubr i ca t ed .

(2) The sub j ec t o f l ubr i ca t i on , w i th the me thod and f requency o f
app l i ca t i on to be emp l oyed , i s covered i n paragraph 19 f (Lubr i ca t i on
Gu i de ) .

(3)

 

On l y c l ean i ng and preserv i ng ma t er i a l as i ssued by the Ordnance
Depar tmen t w i l l be used i n the care and ma i n t enance o f the car r i age .

(4) Frequen t exam i na t i on o f the car r i age ma t er i e l w i l l be made to
i nsure i t s serv i ceab i l i t y . I f any l oose , broken , or d i s tor t ed par ts are
found , i mmed i a t e s t eps w i l l be t aken to repa i r or rep l ace them .

(5) When the moun t i s to rema i n unused for a cons i derab l e l eng th
o f t i me , a l l f i n i shed unpa i n t ed sur f aces w i l l be pro t ec t ed w i th a coa t o f
med i um COMPOUND , rus t preven t i ve . Be fore app l y i ng the compound ,
the sur f aces w i l l be c l eaned w i th SOLVENT , dry-c l ean i ng .

(6) Removab l e gear case covers w i l l be d i sassemb l ed a t f requen t
i n t erva l s i n order to no t e the cond i t i on o f the mov i ng par ts . I f rus t or
d i r t has accumu l a t ed , the par ts w i l l be c l eaned and pu t i n serv i ceab l e

w .

 

, X . . cond i t i on . The use o f coarse abras i ves i n remov i ng rus t or o ther fore i gn
subs t ances i s proh i b i t ed . F i ne emery c l o th no t coarser than 00 grade
may be emp l oyed i n remov i ng rus t spo t s f rom the f i n i shed ma t er i e l .

(7)

 

Travers i ng ro l l ers and ro l l er pa ths mus t be kep t c l ean and f ree
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f rom rus t and gr i t i n order to i nsure easy opera t i on o f the t ravers i ng
par ts .

(a )

 

The racer i s prov i ded w i th cover p l a t es assemb l ed i n each seg-
men t wh i ch may be removed i n order to exam i ne and c l ean the t ravers
i ng ro l l ers and ro l l er pa th sur f aces .

 

11

(b)

 

To f ac i l i t a t e the work o f c l ean i ng the par ts , the t ravers i ng ro l l ers
are assemb l ed w i th removab l e j ourna l bear i ngs , i n the d i s t ance r i ng ,
and they may be removed through the open i ngs i n the racer . L i f t i ng
hooks wh i ch are car r i ed as accessor i es are prov i ded for th i s opera t i on .

(c ) Ext reme care mus t be exerc i sed i n rep l ac i ng covers to i nsure
tha t they are proper l y i n p l ace and secure l y f as t ened to preven t d i r t or
mo i s ture f rom reach i ng the ro l l ers and ro l l er pa ths .

4 . CARE OF THE RAMr* fER .
a .

 

The rammer i s prov i ded w i th a hydrau l i c cy l i nder l oca t ed i n the
rarnmer head wh i ch shou l d be exam i ned f requen t l y for ev i dence o f
l eakage . As the hydrau l i c pack i ng and pack i ng g l and are enc l osed w i th i n
the cy l i nder and the i r ad j us tmen t requ i res d i sassemb l y and the use o f
spec i a l too l s , ev i dence o f l eakage w i l l be repor t ed to ordnance personne l
for cor rec t i on .

b .

 

The rammer . cha i n , cha i n sprocke t , and o ther mov i ng par ts o f
the mechan i sm w i l l be kep t c l ean and thorough l y l ubr i ca t ed dur i ng the
t i me tha t the rammer i s i n serv i ce . When the rammer i s to rema i n i d l e
for a cons i derab l e per i od o f t i me the f i n i shed par ts w i l l be pro t ec t ed by
a coa t i ng o f COMPOUND , rus t preven t i ve .

15 . CARE OF STUFF ING BOXES ,
a .

 

In order tha t the reco i l and recupera tor mechan i sms , rammer head
and o ther hydrau l i c dev i ces func t i on proper l y , i t i s i mpor t an t tha t
s tu f f i ng box g l ands be assemb l ed w i th su f f i c i en t pressure on the g l and
pack i ngs to i nsure tha t there i s no l eakage o f l i qu i d f rom the cy l i nders .

(1)

 

RECO IL CYL INDER . Exam i ne the s tu f f i ng box o f the reco i l . cy l i n-
der . I f there i s ev i dence o f l eakage , se t up the g l and nu t us i ng spanner
wrench prov i ded w i th too l ches t . Th i s nu t i s prov i ded . w i th a r i gh t -hand
square thread , three threads per i nch . Care mus t be exerc i sed to avo i d
se t t i ng the bu t too t i gh t l y , thereby crea t i ng undue pressure on the pack -
i ng r i ngs and excess i ve f r i c t i on on the p i s ton rod . For i ns t ruc t i ons for
f i l l i ng the reco i l cy l i nders see sec t i on I I I , paragraph 9 f .

(2)

 

RzcUPERATOR CYL INDERS . Check recupera tor cy l i nders ( f i gs . 50
and 51) for o i l l eaks wh i ch may occur a t one or more o f four po i n t s on
the cy l i nder - i . e . , be tween the f ron t end o f the cy l i nder (C , f i g . 50) and
cy l i nder g l and (G , f i g . 50) , be tween g l and (G , f i g . 50) and g l and (L , f i g .
50) , be tween the forward end o f the p l unger (AE , f i g . 50) and p l unger
g l and (AM , f i g . 50) , or be tween p l unger g l and (AM , f i g . 50) and ou t er

 

s

g l and (AN , f i g . 50) .
(a )

 

The above g l ands are assemb l ed on s tuds screwed i n to the for -
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ward ends o f the ma i n cy l i nder and p l unger and are ad j us t ed by means
o f nu t s assemb l ed on the s tuds .

(b)

 

The i nner and ou t er g l ands for the ma i n cy l i nder are assemb l ed
on N- i nch d i ame t er s tu f f s , and the p l unger g l ands are assemb l ed on
Y4- i nch d i ame t er s tuds . By means o f th i s ar rangemen t pressure on the
l ea ther pack i ng r i ngs and hydrau l i c pack i ng may be app l i ed a t any
po i n t necessary by ad j us t i ng the proper se t o f s tud nu t s w i thou t
a f f ec t i ng the cond i t i on o f the cy l i nder a t any o ther po i n t .

(c )

 

Shou l d a l eak deve l op a t any o f the l oca t i ons above re f er red to ,
i t may be overcome by t i gh t en i ng the appropr i a t e se t o f nu t s .

(d) Due to the f ac t tha t these g l ands are assemb l ed on s tuds se t
i n a c i rc l e , i t i s ext reme l y i mpor t an t tha t care be exerc i sed i n ob t a i n i ng
even t ens i on on each s tud nu t to i nsure equa l pressure a t a l l po i n t s on
the l ea ther r i ngs and hydrau l i c pack i ng .

(e ) " I f l eakage con t i nues a f t er t i gh t en i ng the g l and s tud nu t s , the
ma t t er w i l l be re f er red to the ordnance personne l for cor rec t i on .

( f ) Under no c i rcums t ance w i l l the us i ng serv i ce under t ake d i s-
assemb l y o f the par ts o f the recupera tor cy l i nders .

(g) For i ns t ruc t i ons for f i l l i ng recupera tors w i th l i qu i d , see sec t i on
I I I , paragraph 9 e .

16 .

 

F ILL ING DEV ICES .
a .

 

Reco i l Cy l i nders . For f i l l i ng the reco i l cy l i nder a f i l l i ng funne l
(G , f i g . 48) , wh i ch i s car r i ed i n the armamen t ches t , i s a t t ached to a
bracke t (E , f i g . 48) on the r i gh t s i de o f the crad l e . A f i t t i ng on the l ower
end o f the f l ex i b l e tub i ng o f the funne l i s a t t ached to the f i l l i ng va l ve
( f i g . 48) wh i ch i s l oca t ed a t the bo t tom and to the rear o f the reco i l
cy l i nder . A p l ug cap (K , f i g . 48) on t ee (J , f i g . 48) i n the expans i on
chamber p i p i ng prov i des for ven t i ng o f the reco i l cy l i nder dur i ng the
f i l l i ng opera t i on .

b .

 

Recupera tor Cy l i nder . A f i l l i ng funne l ( f i g . 120) used for f i l l i ng
the recupera tor cy l i nders w i th l i qu i d i s car r i ed i n the armamen t ches t .
When th i s funne l i s used the o i l f l ows i n to the recupera tor cy l i nders by
grav i ty and there mus t be ne i ther l i qu i d nor a i r pressure i n the cy l i nders .
The f i l l i ng funne l i s a t t ached a t the top o f the l i qu i d va l ves ( f i g . 54)
a f t er the f i l l i ng cap (E , f i g . 54) has been removed .

(1)

 

A l i qu i d pump ( f i g . 55) i s moun t ed on the l e f t s i de o f the crad l e
and prov i des a means o f rep l en i sh i ng the l i qu i d i n the recupera tors
a f t er they have been charged .

(2) A compressed a i r cy l i nder tub i ng ( f i g . 116) used for f i l l i ng the
- recupera tors w i th a i r i s car r i ed w i th accessor i es for the car r i age . Th i s

tube i s co i l ed for mechan i ca l f l ex i b i l i t y and i t s ends are a t t ached to the
a i r maneuver va l ve (B , f i g . 44) and ( f i gs_ 56 and 116) and to the por t ab l e
compressed a i r cy l i nder .
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17 .

 

F ILL ING HYDRAUL IC SPEED GEARS W ITH O IL .

a . Speed gears mus t be comp l e t e l y f i l l ed w i th a i r - f ree o i l . The
presence o f a i r i n the o i l w i l l preven t the proper func t i on i ng o f the
dev i ce , To i nsure f reedom o f a i r f rom the o i l chamber , each mo tor speed
gear i s prov i ded w i th an o i l expans i on reservo i r wh i ch mus t be kep t
f i l l ed to one -ha l f capac i t y a t a l l t i mes .

b . Exam i na t i on o f the o i l l eve l i n the o i l expans i on reservo i rs for
the e l eva t i ng , t ravers i ng and rammer speed . gears w i l l be made a t f re -
quen t i n t erva l s . I f the o i l i s found to be be l ow the requ i red l eve l i t w i l l
be rep l en i shed .

18 .

 

A IR COMPRESSOR .

a .

 

Genera l . The compressor i s equ i pped w i th a crankcase (H , f i g .
59) wh i ch i s kep t f i l l ed w i th o i l to a l eve l de t erm i ned by the o i l gage
l oca t ed i n the o i l we l l o f the crankcase . A dra i n p l ug (R , f i g , 58) i s

prov i ded for dra i n i ng the o i l f rom the case . The compressor i s a l so
prov i ded w i th a mo i s ture t rap and a i r f i l t ers ( f i g . 62 , and S , f i g . 58)
wh i ch opera t e to care for condensa t i on i n the l i ne l ead i ng to the pres-
sure sw i t ch and magne t i c un l oader . The t rap has a dra i n cock ( f i g . 62)
a t the bo t tom for draw i ng o f f accumu l a t ed mo i s ture and i s a l so prov i ded
w i th an a i r f i l t er ( f i g . 62) a t the top for f i l t er i ng the a i r to the con t ro l
sys t em.

b .

 

F i l t er E l emen t s . The f i l t er e l emen t s may be t aken o f f for c l ean-
i ng by remov i ng the w i ng nu t s ( f i g . 65) . CAUT ION : The f i l t er e l emen t
mus t be washed i n l i gh t o i l . The use o f kerosene or gaso l i ne i s proh i b i t ed .

e . Re l ay Va l es . Occas i ona l l y fore i gn ma t t er accumu l a t es i n the
un l oad i ng re l ay va l ves ( f i g , 63 , and K and S , f i g . 58) and under th i s con-
d i t i on the un l oad i ng sys t em w i l l no t func t i on proper l y . The va l ves may
be c l eared by press i ng i n the p l unger o f the magne t i c un l oader ( f i g . 128)
i n sec t i on I I I . Th i s ac t i on re l eases the a i r i n the un l oad i ng sys t em and
c l eans the sea t s o f the re l ay va l ves.

(1) The un l oad i ng sys t ern i s prov i ded w i th an o i l pr i m i ng cock
( f i g . 64) wh i ch i s used to pr i me the re l ay va l ves when the va l ve sea t s
are dry. Dryness o f the va l ve sea t s causes f . A l l ure o f the un l oad i ng sys t em
to opera t e un t i l the sea t s have been l ubr i ca t ed . The o i l pr i m i ng cock
i s prov i ded w i th a dus t cap wh i ch moves w i th the l ever i n open i ng the
va l ve .

d .

 

Lubr i ca t i on . The compressor i s equ i pped w i th a pressure sys t em
f or l ubr i ca t i on . When the o i l pressure gage (J , f i g . 66) reg i s t ers 35 i t
i nd i ca t es proper l ubr i ca t i on o f the compressor . An o i l f i l t er ( f i g . 67)
i nsures a f l ow o f c l ean o i l to the compressor par ts .
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e . Opera t i on . When the compressor i s opera t ed " CONT INU-
OUSLY " the un l oad i ng sys t em ho l ds the three compressor cy l i nder
suc t i on va l ves ( f i g . 65) open , thereby i n t er rup t i ng the pump i ng ac t i on ` - -
wh i l e the compressor con t i nues i n mo t i on . The un l oad i ng sys t em re l eases
the three compressor cy l i nder suc t i on va l ves for norma l opera t i on when



(1) When the compressor i s opera t ed " AUTOMAT ICALLY " the
pressure sw i t ch ( f i g . 61) opens the e l ec t r i c c i rcu i t as the m i n i mum or
max i mum l i m i t s o f pressure are reached , caus i ng the mo tor to s t ar t or
s top as requ i red .

T M 9-471
18-19

the m i n i mum a l l owab l e pressure i s reached . Th i s rees t ab l i shes the
pump i ng ac t i on o f the compressor .

f .

 

Check i ng O i l i n A i r Compressor .
(1)

 

Each t i me the compressor i s pu t i n to serv i ce the o i l l eve l mus t

be checked be fore s t ar t i ng the compressor mo tor . The l eve l canno t be

16- INCH SEACOAST GUN MATER IEL
GUN MK . I I M1 ; BARBETTE CARR IAGE M4

F i gure 148-Us i ng Lubr i ca t i ng Gun on F i t t i ng
(Far Trunn i on Ro l l er Bear i ng)

RA PD 38821

checked a f t er the mo tor i s s t ar t ed because the opera t i on o f the o i l pump
causes sp l ash i ng and f l uc tua t i on o f the o i l l eve l i n the reservo i r .

(2)

 

To check the o i l l eve l :
(a )

 

Remove the o i l gage and w i pe i t o f f w i th a c l ean rag .
(b) Re i nser t the o i l gage i n the o i l we l l and press down as f ar as

poss i b l e .
(c ) Remove the o i l gage and observe to wha t ext en t the gage has

been we t by o i l . I f the o i l reaches the upper no t ch o f the o i l gage , the
compressor has amp l e o i l ; bu t i f the o i l does no t reach the l ower no t ch
o f the gage , o i l mus t be added .

19 .

 

LUBR ICAT ION INSTRUCT IONS .
a . Genera l . The fo l l ow i ng l ubr i ca t i on i ns t ruc t i ons for Gun , 16- i n . ,

Mark I I , M1 ; Car r i age , barbe t t e , 16- i n . , M4 , are pub l i shed for the
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i n forma t i on and gu i dance o f a l l concerned , and supersede a l l prev i ous
i ns t ruc t i ons . Ma t er i e l mus t be l ubr i ca t ed i n accordance w i th the l a t es t
i ns t ruc t i ons con t a i ned i n Techn i ca l Manua l s and / or Ordnance F i e l d
Serv i ce Bu l l e t i ns .

b .

 

Excep t when l ubr i can t s are used to pro t ec t me t a l sur f aces f rom
rus t or cor ros i on , l ubr i can t s are a l ways app l i ed to me t a l sur f aces tha t
rub toge ther . When even the t i n i es t par t i c l es o f dus t or gr i t ge t i n to the
l ubr i can t be tween these rubb i ng sur f aces , scor i ng and ext reme l y rap i d
wear occurs . For th i s reason c l ean l i ness shou l d be emphas i zed . D i r t
shou l d no t be a l l owed to accumu l a t e on the weapon . Where these rub-
b i ng sur f aces are no t c l osed o f f and l ubr i ca t ed by f i t t i ngs or ho l es the
l ubr i can t shou l d be thorough l y c l eaned . o f f and rep l aced w i th c l ean l ubr i -

can t a t the i n t erva l s g i ven i n the Gu i de fo l l ow i ng . Be fore remov i ng
p l ugs f rom ho l es and covers f rom f i t t i ngs and be fore l ubr i ca t i ng open
ho l es , thorough l y c l ean the ad j acen t sur f aces to preven t d i r t f rom
en t er i ng .

c .

 

Lubr i ca t i ng f i t t i ngs are pa i n t ed red for ease i n l oca t i ng . O i l ho l es
are enc i rc l ed by red r i ngs .

d .

 

Lubr i ca t i on Gu i de . Lubr i ca t i on i ns t ruc t i ons for a l l po i n t s to be
serv i ced by the us i ng arm- are shown i n War Depar tmen t Lubr i ca t i on
Gu i des Nos , 148-1 , 148-2 , 148-3 and 148-4 , wh i ch spec i f y the t ypes o f
l ubr i can t s requ i red and the i n t erva l s a t wh i ch they are to be app l i ed .
The fo l l ow i ng l ubr i ca t i on i ns t ruc t i ons con t a i n the same i n forma t i on
as the gu i de . Gu i des f rom wh i ch da t a are reproduced are 10- x 15- i nch
l am i na t ed char ts wh i ch are par t o f the accessory equ i pmen t o f each
p i ece o f ma t er i e l , Da t a con t a i ned i n the Lubr i ca t i on Gu i des i s t aken , Y
f rom Techn i ca l Manua l s , and are b i nd i ng on us i ng t roops .

e .

 

Po i n t s to he Serv i ced and / or Lubr i ca t ed by Ordnance 11a i n-
t eraance Personne l a t T i me o f Ordnance Inspec t i on .

(1)

 

TRAVERS ING GEAR CASES . To remove accumu l a t ed sed i men t i n
the gear cases , the un i t s w i l l be d i sassemb l ed once a year , and a l l
i n t er i or par ts washed w i th SOLVENT , dry-c l ean i ng . D i p gears i n
O IL , eng i ne , seasona l grade , and reassemb l e . F i l l cases su f f i c i en t l y to
i nsure tha t gears are par t i a l l y submerged .

 

T -

f . Crad l e Trunn i on Bear i ngs . These mus t be kep t thorough l y ` -
l ubr i ca t ed a t a l l t i mes ,

g .

 

Lubr i ca t i on f requenc i es as ou t l i ned i n the Lubr i ca t i on Gu i de are
based upon con t i nuous use o f the ma t er i e l w i th f requen t f i r i ng . When ,
however , the ma t er i e l has been unused for a cons i derab l e l eng th o f t i me
a l l mov i ng par ts w i l l be thorough l y l ubr i ca t ed be fore maneuver i ng oper -
a t i ons are under t aken .

h .

 

When c l ean i ng s l i d i ng or revo l v i ng par ts o f the gun and car r i age .
care mus t be exerc i sed to remove a l l d i r t , res i due or o ther fore i gn ma t t er
f rom the par ts be fore l ubr i can t i s app l i ed .
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I .

 

Breechh l ock Car r i er H i nge Bear i ngs . To preven t accumu l a t i on
-

 

o f mo i s ture and gr i t i n these bear i ngs , they w i l l be d i sassemb l ed once
a year and the par ts washed i n SOLVENT , dry-c l ean i ng , and repacked
w i th GREASE , O . D . , No . 0 .

TM 9-471
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i .

 

Mo i s ture and gr i t accumu l a t e i n the t runn i on bear i ngs . There fore ,
they w i l l be c l eaned once a year . They w i l l a l so be c l eaned be fore
chang i ng grades o f l ubr i can t . Use fo l l ow i ng procedure :

(1) Remove t runn i on covers and c l ean a l l grease f rom bear i ngs ,
hous i ngs and covers w i th SOLVENT , dry-c l ean i ng .

(2) Thorough l y dry bear i ngs and hous i ng and pack bear i ngs w i th
GREASE , O . D . , seasona l grade .

(3)

 

Rep l ace t runn i on covers and f i l l hous i ngs w i th GREASE , O . D . ,
seasona l grade .

j .

 

Wa t erbury Hydrau l i c Speed Gears . The o i l used for a hydrau l i c
med i um i n Wa t erbury speed gears becomes con t am i na t ed w i th wa t er ,
d i r t and ox i d i zed o i l tha t comb i ne to form s l udge . A l though the sys t em
i s dra i ned , and f resh o i l supp l i ed a t the spec i f i ed i n t erva l s , a good por t i on
o f th i s s l udge rema i ns i n the mechan i sm . To preven t s l udge f rom
accumu l a t i ng , the mach i ne w i l l be d i sassemb l ed and c l eaned once each
year .

k .

 

Travers i ng Reduc t i on Gears . Tw i ce a year , these gears w i l l be
washed w i th SOLVENT , dry-c l ean i ng , and coa t ed w i th GREASE , O . D . ,
seasona l grade .

m .

 

Repor ts and Records .

(1)

 

REPORTS . I f l ubr i ca t i on i ns t ruc t i ons are c l ose l y fo l l owed , proper
l ubr i can t s used and sa t i s f ac tory resu l t s are no t ob t a i ned , a ' repor t w i l l
be made to the ordnance o f f i cer respons i b l e for the ma i n t enance o f the
ma t er i e l .

(2)

 

RECORDS . A comp l e t e record o f l ubr i ca t i on serv i c i ng w i l l be kep t
i n the Ar t i l l ery Gun Hook for the ma t er i e l .



CAUT IO IC- Lubr i ca t e Do t t ed
Ar rawpo ; n t san l l o t6S Ides . Po i n t s

 

In t erva l a Lubr i can t
on Oppas l t e S i da are i nd i ea t ad
by Do t t ed Shoe ! -Sha f t Ar rows-

 

a BE Gun hose

Travers i ng c l u t ch l ever o6 M
bracke t bear i ngs

Crad l e t runn Ion bear i ng 06 M : '
(Number o f f i t t i ngs var i es

w i th d i f f eren t un i t s)
(No t e 12)

( }No t e 91
Lubr i can t * In t erva l

W BE Travers i ng rack
Travers i ng e l ec t r i c mo tor BE M

 

(No t e 7)
bear i ngs (No t e 61

l Y BE Travers i ng ma i n p i n i on

Travers i ng cranksha f t BE f i r . - . - -

 

sha l l Japer bear i ng

bear i ng

 

o

 

Trarers+n9 ro l l er pa th
o i l dra i n p l ugs

Travers i ng speed con t ro l OE W - - ' - X

 

_
bandwhee l bear i ng

 

" '

 

W OE Travers i ng f r i c t i on c l u t ch
{Reached throug f rs f (decover l

t ' ' -

 

,

 

W OE Travers i ng ma i n p i n i on

Car r i age t ravers i ng ro l l ers BE 11 .
[Lubr i ca t e 11 p l aces }

(No t e 7)

CARE AND PRESERVAT ION

-

 

I t sha ¬ I upper hear i ng
(Reached through s l i de cover I

W OG Travers i ng reduc t i on gears
(Remove cover ) (No t e 121

W BE Travers i ng reduc t i on gear
sha f t bear i ngs

M 011 Travers i ng hydrau l i c
speed gear l No t es l g and 121
[Keep expans i on box ' Ix fu l l )Wo tor and a i r compressor

(See F i g . 59 & 60)

 

1
W DE I rarers i ng reduc t i on gear

E l eva t i ng sha f t bear i ngs BE W :

 

sha f t bear i ngs

E l eva t i ng p i n i on bear i ng Or W -

 

. . ' 1

 

I

 

I I

 

I I ' - ' tL _ A

 

I

 

1

 

X ,

 

E 1 era t+r+g hydmu l 7c speed
gecr

Crad l e l i ner C6 M . ' -

 

P

 

+

 

fX-L

 

(See f i g . 69)
M CG Crad l e l i ner

6E-Re t a i l mechan i sm
(No t e 31

. . e

 

- G BE Breech and f i r i ng
mechan i sm (No t e 81

(See F i g .

 

13 & 13-1
119 & 19-1

TOP V IEW o f GUN and FLOOR PLATE

KEY

LUBR ICANTS

 

I ¬

 

INTERVALS

OE-O IL , eng i ne

 

CG- -GREASE , g=ere l purpose

 

a -DA ILY
SAE 30 l obars +32° F - }

 

No . ) t abu

 

+32° F. )

 

-

 

yy-WEEKLYSAE 10

 

be l ow +32° F .

 

No . 0 (be l ow -1-32° F. )1
OG- -GREASE . O . D .

 

OH-01L , hydrau i r i c

 

I

 

I

 

M-MONTHLY
No :

 

(above +32° F. 1

 

GF - -G l y t er i n 60%
Na , 90 be l ow +32° F . )

 

Wa t er 497 ,

LUBR ICAT ION INSTRUCT IONS BASED ON
INSPECT ION OF PRODUCT ION MODEL

F i gure l l 48-1-Lubr i ca t i on Gu i de

RA PD 63880
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Lubr i can t a In t erva l

E l eva t i ng con t ro l handwhee l 06 !A
sha f t

E l eva t i ng gear bear i ngs 0E W

E l eva t i ng rack DE D
I No t e 5)

E l eva t i ng sha f t bear i ngs 0E W

Fo l l ow-up con t ro l spr i ng DE W
s l i de

0r :

1 i v

, a< / I I f i

E l eva t i ng handwhee l sha f t CE W
bear i ng

E l eva t i ng ver t i ca l sha f t DE W
l ower bear i ng

Fo l l ow-up con t ro l OE W
be l i crank bear i ng

R IGHT S IDE OF CARR IAGE

KEY

In t erva l a Lubr i can t

h i 06 E l eva t i ng con t ro l gear

H 06 Crad l e t runn i on bear i ng
I No t e 121

W DE Nandwhee l sha f t bear i ngs

J W DE Travers i ng gear case
(No t es 4 and 121

W DE Travers i ng sha f t bear i ngs

W DE S l ow mo t i on t ravers i ng
sha f t bear i ng

W O f S l ow mo t i on c l u t ch re l ease
bear i ng

Travers i ng gear ¢use
dra i n p l ug

W OE In t ermed i a t e c l u t ch sha f t
hear i ng

M 011 E l eva t i ng hydrau l i c speed
gear (No t es 10 and 121
(Keep expans i on box ' 1z fu l l )

LUBR ICANTS

 

] INTERVALS

OE- -O IL , eng i ne

 

OFF - -O IL , hydrau l i c

 

t3`D AZLY
SAE 20 [a bore +32 ° F. )

 

W. -WEEKLYSAE 10 {be l ow +32° F . )
Or

 

GREASE , 0. 10 .

 

t r i -MONTHLY
No . a

 

[above +32 ' F . )
1 Io . 00 (be l ow +32 ' F . )

LUBR ICAT ION INSTRUCT IONS BASED ON
INSPECT ION OF PRODUCT ION MODEL

F i gure 148-2-Lubr i ca t i on Gu i de

201a

RA Pn 63881
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NOTES Add i t i ona l Lubr i ca t i on and Serv i ce Ins t ruc t i ons an Ind i v i dua l

 

NOTES
Un i t s and Par ts . (Re f er to F i gs . 148-1 and 148-2 . )

i

 

-

 

COLD WEATHER : Far Lubr i ca t i on and Serv i ce be l ow 0° F re f er to OF58 f s-5 .

C

 

_

 

1 . O IL SCREW PLUGS AND F ITT INGS-

 

6 . TRAVERS ING

 

ELECTR IC

 

MOTOR
- -= ,

 

C l ean be fore app l y i ng l ubr i can t .

 

$EAR INGS-Mon th l y , check l eve l .
C l ean sur round i ng sur f ace be fore re -

 

Add l ubr i can t i f necessary . CAUT10N :
- - - r

 

- -

 

X .

 

mov i ng screw p l ugs . Where bear i ngs

 

Do no t f i l l above l eve l p l ug open i ng .
-X

 

con be seen , l ubr i ca t e f i t t i ngs un t i l new
l ubr i can t i s forced f rom the bear i ng .

 

7 . TRAVERS ING RACK , CARR IAGE
CAUT ION : Lubr i ca t e fo l l ow i ng heavy

 

TRAVERS ING ROLLERS AND RACER
ra i ns .

 

-Traverse gun severa l t i mes wh i l e
l ubr i ca t i ng to a l l ow o i l to reach a l l

2 . INTERVALS i nd i ca t ed are for norma l

 

sur f aces o f ro l l ers . Every 3 mon ths ,
serv i ce . For ext reme cond i t i ons o f hear ,

 

c l ean w i th SOLVENT , dry-c l ean i ng ,
wa t er , sand , dus t , e t c . , l ubr i ca t e more

 

and o i l w i th O IL , eng i ne , seasona l
f requen t l y .

 

grade . Because d i r t and gr i t accumu-
l a t e on the t ravers i ng rack , car r i age

3 . RECO IL FLU ID-For i ns t ruc t i ons on

 

t ravers i ng ro l l ers and racer , i t i s r i eces-
quan t i t y and app l i ca t i on o f reco i l F l u i d ,

 

spry to c l ean them every 3 mon ths . The
re f er to paragraph 9 f , page 164 .

 

fo l l ow i ng procedure i s recommended :
Wh i } e s l ow l y t ravers i ng the gun , scrub

4 . TRAVERS ING GEAR CASE-Week l y ,

 

ro l l ers , rack and racer w i th a brush

check l eve l ; i f necessary , add l ubr i can t

 

d i pped i n SOLVENT , dry-c l ean i ng .
Con t i nue t ravers i ng and scrubb i ng un t i l

to cor rec t l eve l . Every 6 mon ths , dra i n ,

 

a l l d i r t and sed i men t i s removed f rom
f l ush and re f i l l .

 

these sur f aces and the o i l d i s t r i bu t i ng
grooves . When thorough l y dry , l ubr i

5 . ELEVAT ING RACK AND ALL OTHER

 

Ca f e por ts w i th O IL , eng i ne , seasona l
ELEVAT ING

 

AND

 

TRAVERS ING

 

grade . Traverse the gun 300 degrees ,
OPEN GEARS AND P IN IONS-Da i l y ,

 

i f poss i b l e , wh i l e l ubr i ca t i ng , to make
app l y O IL ,

 

eng i ne , seasona l

 

grade .

 

sure tha t a l l sur f aces are coa t ed .
Mon th l y , c l ean and read . The t ee th o f
the e l eva t i ng racks , e l eva t i ng and

 

g . BREECH AND F IR ING MECHAN ISM
t ravers i ng gears and p i n i ons requ i re -Da i l y and be fore and a f t er f i r i ng ,
l i t t l e * l ubr i ca t i on bu t , as Q pro t ec t i on c l ean and o i l a l t mov i ng

rus t , they w i l l be kep t covered

 

.

 

ng par ts and ex-

w i th a th i n coa t o f o i l . S i nce dus t and

 

posed me t a l sur f aces w i th O IL , eng i ne ,

gr i t w i l l adhere to th i s o i l y f i l m i f the

 

seasona l grade .

p i ece has no t been exerc i sed for
. ,

 

severa l days , the t ee th w i l l be tha t -

 

9 . GUN BORE-Dc i l y and a f t er f i r i ng ,
ough l y c l eaned and f resh O IL , eng i ne ,

 

c l ean and coa t w i th O IL , eng i ne , sea -
4

x

 

r i s i ng or f i r i ng the gun . O therw i se , the
gr i t w i l l cause rap i d wear o f bo th 10 . WATERBURY HYDRAUL IC SPEED
racks and gears . I f cons i derab l e dus t i s

 

GEARS-Mon th l y ,

 

check

 

l eve l .

 

i f
10 Q f i r -:

 

j

 

i

 

presen t when gun i s opera t ed , the o i l

 

necessary , add O IL , hydrau l i c , to car -'

 

w i l l be removed f rom the t ee th and

 

rec t l eve l . Every b mon ths , dra i n and
they w i l l be a l l owed to rema i n dry

 

re f i l l w i th f resh O IL , hydrau l i c . The ex-
un t i l ac t i on i s over , i f the sur f aces are

 

pans i on and con t rac t i on o f O IL , hy-
dry , there i s l ess wear than when

 

drau l i c , i n these un i t s produces a
coa t ed w i th a l ubr i can t con t am i na t ed

 

brea th i ng ac t i on i n the expans i on
w i th gr i t .

 

chamber . Th i s chamber i s ven t ed to the
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a tmosphere so mo i s ture and dus t are

 

14 . PO INTS TO BE SERV ICED AND / OR
drawn i n to the sys t em , mak i ng i t essen-

 

LUBR ICATED BY ORDNANCEMA IN-
t i a l tha t the sys t em be dra i ned every 6

 

TENANCE PERSONNEL AT T IME OF
mon ths and re f i l l ed w i th f resh o i l .

 

ORDNANCE

 

INSPECT ION- -Crad l e
99 . O IL CAN PO INTS-Week l y , l ubr i -

ca t e au toma t i c c l u t ch mechan i sm , con-
t rc l rod c l ev i ses , l i nkage , h i nges ,
l a t ches , handwhee l hand l es , e t c . , w i th
O IL , eng i ne , seasona l grade .

t runn i on bear i ngs , t ravers i ng gear case ,
Wa t erbury hydrau l i c speed gears ,

t ravers i ng reduc t i on gears . (Re f er to
pages 121 , 144 , 997 and 200 . )

NOTES Add i t i ona l Lubr i ca t i on and Serv i ce Ins t ruc t i ons an Ind i v i dua l

 

NOSES
Un i t s and Par ts . (Re f er to F i gs . 148-3 and 148-4 . )

COLD WEATHER . For Lubr i ca t i on and Serv i ce be l ow 0° F re f er to 0FSG f i -5 .

I . O IL SCREW PLUGS AND F ITT INGS-

 

w i l l be removed f rom the t ee th and
C l ean be fore app l y i ng l ubr i can t .

 

they w i l l be a l l owed to rema i n dry
C l ean sur round i ng sur f ace be fore re -

 

un t i l ac t i on i s over . I f the sur f aces are
mov i ng screw p l ugs . Where bear i ngs

 

dry , there i s l ess wear than when
can be seen , l ubr i ca t e ¬ f i t t i ngs un t i l new

 

coa t ed w i th a l ubr i can t con t am i na t ed
l ubr i can t i s forced f rom the bear i ng .

 

w i th gr i t .
CAUT ION : l ubr i ca t e , fo l l ow i ng heavy
ra i ns .

 

5 . HYDRAUL IC SPEED GEAR AND
LOAD ING MECHAN ISM ELECTR IC

F . INTERVALS i nd i ca t ed are for norma l

 

MOTOR BEAR INGS-Mon th l y , check
serv i ce . For ext reme cond i t i ons o f hea t ,

 

l eve l ,

 

add

 

l ubr i can t ,

 

i f

 

necessary .
wa t er , sand , dus t , e t c . , l ubr i ca t e more

 

CAUT ION : Do no t f i l l through f i l l
f requen t l y .

 

p l ugs w i thou t remov i ng l eve l p l ugs on
s i de .

3 . TRAVERS ING GEAR CASE-Week l y ,
check l eve l . I f necessary , add l ubr i can t

 

6 . A IR COMPRESSOR CRANKCASE-
to cor rec t l eve l . Every 6 mon ths , dra i n ,

 

Da i l y , check l eve l . Add_ o i l i f r i eces
f l ush and re f i l l .

 

sor ry. Every 3 mon ths , dra i n , Hush and
re f i l l . The compressors prov i ded em-
p l oy a l ubr i ca t i ng sys t em o f the au to-
mo t i ve t ype , where i n the crankcase
serves as an o i l reservo i r and the o i l i s
c i rcu l a t ed by a pump or by the sp l ash
o f the connec t i ng rods d i pp i ng i n to the
o i l on each revo l u t i on o f the crank -
sha f t . Due to the h i gh t empera tures
genera t ed dur i ng compress i on , the
under s i de o f the p i s ton heads becomes
hea t ed to the ext en t tha t o i l con t ac t i ng
them i s par t i a l l y vapor i zed and a
gummy subs t ance i s formed tha t t ends to
th i cken the o i l i n the reservo i r . Th i s
cond i t i on i s aggrava t ed by ox i da t i on o f
the o i l f rom ag i t a t i on i n a i r brea thed
i n to the crankcase ; consequen t l y , the
reservo i r w i l l be dra i ned and re f i l l ed
w i th f resh o i l a t l eas t every 3 mon ths .

4 . ELEVAT ING RACK AND ALL OTHER
ELEVAT ING AND TRAVERS ING
OPEN GEARS AND P IN IONS-Da i l y ,
app l y O IL , eng i ne . Mon th l y , c l ean and
reo i f . The t ee th o f the e l eva t i ng racks ,
e l eva t i ng and t ravers i ng gears and
p i n i ons , requ i re l i t t l e l ubr i ca t i on bu t ,
as a pro t ec t i on aga i ns t rus t , they w i l l
be kep t covered w i th a th i n coa t o f o i l .
S i nce dus t and gr i t w i l l adhere to th i s
o i l y f i l m i f the p i ece has no t been exer -
c i sed for severa l j i ays , the t ee th w i l l be
thorough l y c l eaned , and f resh O IL , en-
g i ne , seasona l grade , app l i ed be fore
exerc i s i ng or f i r i ng the gun . O therw i se ,
the gr i t w i l t cause rap i d wear o f bo th
racks and gears . I f cons i derab l e dus t i s

presen t when gun i s opera t ed , the o i l



CARE AND PRESERVAT ION

7 . WATERBURY HYDRAUL IC SPED

 

9 . A IR COMPRESSOR O IL F ILTER-
GEARS-Mon th l y , check l eve l . I f

 

Da i l y , turn hand l e one fu l l turn .

necessary , add O IL , hydrau l i c , to co t -

 

Week l y , remove p l ug and dra i n sed i

' rec t l eve l . Every 6 mon ths , dra i n and

 

men t ,
re f i l l w i th f resh O IL , hydrau l i c . The ex-

pans i on and con t rac t i on o f O IL , hy- ZXX O IL CAN PO INTS- -Week l y , Iubr i -

drau l i X , i n these un i t s produces a

 

care wad i ng arm bear i ngs , turn t ab l e
cam s l i de and she l f re l ease sha f t bear -

brea th i ng
Th i s

ac t i on
cchamber i s

the
ven t ed

expans i on
thone

 

i ngs ,

 

h i nges ,

 

l a t ches ,

 

l i nkage , hand-
chamber .

 

so mo i s ture and dus t are

 

whee l hand l es , un i versa l j o i n t s , e t c . ,

drawn i n to the sys t em , mak i ng i t essen-

t i a l tha t the sys t em be dra i ned every 6

 

11 . PO INTS TO BE SERV ICED AND / OR
mon ths and re f i l l ed w i th f resh o i l .

 

LUBR ICATED BY ORDNANCEMA IN-
TENANCE PERSONNEL AT T IME OF

8 . A IR COMPRESSOR A IR CLEANERS-

 

ORDNANCE INSPECT ION-Wa t er -
Week l y , or more o f t en , i f necessary ,

 

bury hydrau l i c speed gears , breech-

wash f i l t er e l emen t , dry and red l w i th

 

b l ock car r i er h i nge bear i ngs , t ravers-

used crankcase o i l or O IL , eng i ne ,

 

i ng gear case , crad l e t runn i on bear i ng .

crankcase grade .

 

(Re f er to pages 197 , 400 and 90 ' l . )
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Handwhee l sha f t hear i ngs 0E l Y

Travers i ng gear case 0E W
Mo t es 3 and I I I

Travers i ng sha f t harsngs 4]E V

145- INCH SEACOAST GUN MATER IEL

GUN MK . I I M1 ; BARBETTE CARR IAGE M4

S l aw mo t i on t ravers i ng C IE W
sha f t bear i ng

Lubr i can t * i n t erva l

 

In t erva l r Lubr i can t

1"X i i f i r= X=r=XXr

S l ew mo t i on c l u t ch re l ease o f W
bear i ng

Travers i ng speed con t ro l 0E W
sha f t bear i ngs

r rcrers i nq gear case
dra i n p l ug

Power screed con t ro l 0E W
handr l h t t f beas i nq

In t ermed i a t e c l u t ch 0E W
sha f t bear i ng

LEFT S IDE OF CARR IAGE

LUBR ICANTS

OE- -O IL , eng i ne

 

OG-GREASE , 0 . 0 .
SAE 30 (above +32° F . }

 

No . 0

 

above +32° F . ]
SAE 10

 

1 ; l ow +32° F. ]

 

No . 00

 

be l ow +32 ' F . ]
CG- -GRF -ASE anara l purpose

No . l {nave +32° F . ]
No . 0 {be l ow +32° F . ]

F i gure 148-3- -Lubr i ca t i on Gu i de

201e

M 05 Crad l e t runn i on hear i ng
{No t e I I I

M {G Crad l e l i ner

a o f E l eva t i ng rack
I No- t e 41

LUBR ICAT ION INSTRUCT IONS BASED ON
INSPECT ION OF PRODUCT ION MODES.

W L IE E l ara l i nq sha f t bear i ngs

1NTERYALS

D-DA I LY

W-WEEKLY

M-MONTHLY

RA PD 53882
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Lubr i can t a In t erva l

 

In t erva l a Lubr i can t

fn t ercoo l er f an bear i ngs C6 W
(Remove p fug to i nser t

grease tup l
A i r c l eaners (No t e 8) O f W

O i l P i l f er I No t e 41

 

D I

E l ec t r i c mo tor hear i ngs o f U4
I mo l l 5)

A i r compressor crankcase BE D
[capac i t y , 10 q l . 1 {No t e 61

G

M 0E E l ec t r i c mo tor hear i ngs
(No t e 51

W BE . E l eva t i ng brake sha f t
bear i ngs

W BE Speed gear con t ro l sha f t
bear i ng

`

 

W O f Speed gear con t ro l beve l
pears

Crar rk=e dra i n p&g

 

A IR COMPRESSOR

 

ELEVAT ING

 

" W OE Cce t ro f sha f t bear i ngs

HYDRAUL IC
SPEED GEAR

Opera t i ng l ever ca t ch BE D

 

A O f Upper ro t a t i ng t am

B l ock rsw i ng arm O¬ D

 

D O f Upper ro t a t i ng cam ro l l er

Ro t a t i ng l i nk ba l l p i n 0E D

 

D BE Pr i mer t ext rac to l r
Opera t i ng I eyer l a t ch O f D

 

D O f Lower ro t a t i ng cam

bower ro t a t i ng cam ro l l er O f D

 

D BE l ower car t arm gu i de
DG Breech

 

ca
Breech b l ock car r i er h i nge 06

 

bemagsl (Na t e 4r ) ) r
h i nge

bear i ngs (No t e 111

 

D 0E Breech c l os i ng cy l i nder
Breech c l os i ng cy l i nder 06 N

 

p l unger rod bracke t p i n
bracke t

 

X - "

 

I t 6F $re t ch b l ock car r i er bu f f er

BREECH MECHAN ISM

Dec t r i c mo tor bear i ngs O f k
(No t e E l

r

Xr r

 

âX

i .

j p t t r j ock l i nk bear i ngs 06 9

Rammt r cha i n O f W
v .

LUBR ICANTS

KEY

O " IL , 4n Ine

 

CG-GREASE , genera l purpose
SAE 30 Above +32° F. )

 

No . I (a l adre +32° F . )
SAE l 0

 

be l ow +32° F . )

 

No . 0 (be l ow +32° F. )
OG- -GREASE . 0. 0 .

 

GFr -G l ycer i n 40%
No . 0

 

(above +32 ° F . )

 

Wa t er 40%
No . 00 (be l ow +32 ' F. )

 

OH-01L , hydrau l i c
d

LUBR ICAT ION INSTRUCT IONS BASED ON
INSPECT ION OF PRODUCT ION MODEL

F i gure 148-4-Lubr i ca t i on Gu i de
201 f

TM 9-471
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W O f [ Hydrau l i c speed gear
(No t es T and 111

F4 DG Power con t ro l sha f t brgs ,
% O i l Load i ng hydrau l i c speed

gear (No t es 7 and 11)
(Keep expans i on box vh fu l l (

W 0E Crank yammer dr i ve sha f t
bear i ngs

TX i d 5F Aarnmer head
(Remove cover to reach p l ug)

IN o f Crank yammer gear case
12 p fugs l

`

 

W OE Crank rammer dr i ve sha l t
bear i ngs

W O f Speed con f ro f mechan i sm

INTERVALS

D- - - I IA4LY
W-WEEKLY

M-MONTHLY

RA PD 638&3
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20 . GENERAL .

16- INCH SEACOAST GUN MATER IEL
GUN MK . I l M l ; BARRETTE CARR IAGE M4

INSPECT ION AND ADJUSTMENT

a . Inspec t i on and ad j us tmen t o f the par ts o f the gun , moun t and
rammer as re f er red to i n th i s manua l are i n t ended to cover on l y such
i nspec t i on and ad j us tmen t s as can be conven i en t l y made by the us i ng
serv i ce w i th the ava i l ab l e too l s furn i shed w i th the gun and moun t . Add i -
t i ona l i nspec t i on and ad j us tmen t w i l l be made by ordnance ma i n t e -
nance personne l . NOTE : See tha t reco i l par ts l ock i s i n cor rec t pos i t i on .
Th i s l ock w i l l a l ways be i n l ocked pos i t i on excep t when the gun i s to be
f i red , when spec i a l precau t i ons w i l l be t aken to see tha t i t i s un l ocked .

21 . INSPECT ION OF GUN .

Sec t i on 1J

Paragraph

Genera l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Inspec t i on o f gun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Inspec t i on o¬ car r i age . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Inspec t i on o f rammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Par t to be Inspec t ed or
Ad j us t ed i n Sequence

 

Po i n t s to Observe

a . No t e the genera l appearance o f the
gun bar re l , breech mechan i sm , and par ts
o f the gas e j ec tor sys t em . Exam i ne f i n i shed
sur f aces for ev i dence o f rus t or accumu l a -
t i ons o f d i r t or o ther fore i gn ma t t er . No t e
whe ther pa i n t ed sur f aces are scra t ched or
o therw i se de f aced and t ake cor rec t i ve ac -
t i on .

b . Breech Recess .

 

b . No t e whe ther there are scores or
burs on bear i ng sur f aces and make cor rec -
t i ons .

e . Breechb l ock . (1) No t e whe ther bear i ng sur f aces are
scored or o therw i se de formed and whe ther
dummy pressure p l ugs i n the ob tura tor are
secure l y i n p l ace .

(2) Exam i ne the aper ture through the
ob tura tor sp i nd l e to see tha t i t i s c l ean and
f ree f rom grease , d i r t or o ther fore i gn
ma t t er .

(3)

 

Check t ens i on on ob tura tor spr i ng
and no t e tha t the spr i ng nu t i s secure l y i n
p l ace .

202



INSPECT ION AND ADJUSTMENT
Par t to 6r In " too or
Ad j us t*d i n Soquonco

 

- -

 

PoWs to O4sorvs

(4)

 

Exam i ne the pro j ec t i ons and sp l i nes
on the end o f the ob tura tor sp i nd l e for ev i -
dence o f burs or o ther de forma t i ons and ,
i f presen t , t ake cor rec t i ve ac t i on .

d . O i l Gage .

 

d . Ascer t a i n whe ther there i s su f f i c i en t
o i l i n the a i r compressor crankcase us i ng
the gradua t ed o i l l eve l gage ( f i g . 122) .

e . ]Breech Mechan i sm

 

e . No t e tha t a l l par ts o f the breech
Lubr i ca t i on .

 

mechan i sm and the mov i ng . . par ts o f the
breech c l os i ng dev i ce are proper l y l ubr i -
ca t ed .

f . Breech Mechan i sm .

 

f . Open and c l ose the breechb l ock
severa l t i mes us i ng hand power and no t e
tha t the var i ous par ts o f the mechan i sm
work f ree l y and tha t there i s no b i nd i ng
or " hard spo t s " i n ev i dence dur i ng the r -

opera t i on . I f the mechan i sm does no t work
f ree l y i n every par t i cu l ar , re f er the ma t t er
to the ordnance ma i n t enance personne l for
cor rec t i ve ac t i on .

g .

 

Gas E j ec tor Sys t em .

 

; .

 

No t e tha t the a i r gage i n the ma i n
p i pe l i ne under the l e f t p l a t form reg i s t ers
a i r pressure o f approx i ma t e l y 150 pounds
per square i nch .

h . Gas E j ec tor Va l ve .

 

h . W i th breechb l ock i n open pos i t i on
( f i g . 10) and breech c l os i ng va l ve (Y , f i g .
13) c l osed , opera t e the gas e j ec tor va l ve
(R , f i g . 13) and no t e tha t there i s no

obs t ruc t i on to f ree passage o f a i r to the
breech and powder chamber .

i .

 

Breech C l os i ng

 

(1)

 

C l ose the gas e j ec tor va l ve and
Va l ve .

 

open the breech c l os i ng va l ve . No t e tha t
the a i r pressure c l oses the par ts o f the
breech mechan i sm smoo th l y .

(2) Any f a i l ure o f per f ec t opera t i on
shou l d be repor t ed to the ordnance ma i n t e -
nance personne l for cor rec t i on .

 

-
j .

 

A i r Reduc i ng Va l ve .

 

(1)

 

Se t the pressure i n the a i r reduc -
i ng va l ve ( f i g . 23) to i nsure proper oper -
a t i on o f the breech c l os i ng and gas e j ec t i ng
sys t ems .

(2) No t e tha t turn i ng the ad j us t i ng
screw on the top o f the a i r reduc i ng va l ve
c l ockw i se i ncreases the speed o f movemen t
o f the breech c l os i ng mechan i sm . Turn i ng
the screw coun t erc l ockw i se reduces the
speed .
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16- INCH SEACOAST GUN MATER IEL
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Par t to be fnspac t ad or
4d j us t ed i n Sequence

 

pa i n t s to observe

k .

 

A i r P i pe L i ne .

 

k .

 

W i th max i mum a i r pressure i n oper -
a t i on exam i ne the par ts o f the a i r p i pe l i ne ,
c l os i ng cy l i nders , s torage t anks and con-
nec t i ng p i pes for escap i ng a i r . I f a i r i s
escap i ng a t any po i n t i n the sys t em , no t i f y
the ordnance ma i n t enance personne l so
tha t cor rec t i ve ac t i on may be t aken .

1. Hydrau l i c Cy " l i n-

 

l . See tha t the hydrau l i c cy l i nders i n
dens .

 

the sa l vo l a t ch mechan i sm and car r i er
bu f f er are supp l i ed w i th the cor rec t amoun t
o f f l u i d .

am .

 

Ho l d i ng Bo l t s .

 

m.

 

Check a l l ho l d i ng bo l t s , screws ,
nu t s and washers to i nsure tha t the par ts
o f the gun are secure l y i n p l ace .

22 . INSPECT ION OF CARR IAGE .
a . No t e genera l appearance o f the

moun t w i th re f erence to de f acemen t o f
pa i n t ed sur f aces , accumu l a t i on o f rus t on
f i n i shed sur f aces , and presence o f d i r t ,
grease or o ther fore i gn ma t t er on the sur -
f aces o f the moun t . Check exposed
" pocke t s " and o ther recesses for accumu-
f a t ed d i r t , gr i t and s i m i l ar ma t t er and t ake
cor rec t i ve ac t i on .

b . Ro l l er Pa th and

 

b . Remove a sec t i on o f the t ravers i ng
Travers i ng Ro l l ers .

 

ro l l er -dus t guard and t raverse the moun t
through i t s perm i ss i b l e t rave l o f 7 . 2% de -
grees i n bo th d i rec t i ons . No t e the cond i t i on
o f t ravers i ng ro l l ers and ro l l er pa th to see
tha t su f f i c i en t o i l i s be i ng supp l i ed to these

par ts . No t e whe ther there i s ev i dence o f
rus t or d i r t on the ro l l ers or ro l l er pa th ,
and , i f presen t , remove .

c . Tes t the e f for t requ i red to t raverse
Hand .

 

the moun t by hand power w i th i n perm i s-
s i b l e l i m i t s fo l l ow i ng the procedure ou t -
l i ned i n sec t i on zx l , paragraph 9 j under
" Opera t i on o f the Gun and Car r i age . "

No t e tha t the moun t t raverses smoo th l y
and w i thou t ev i dence o f undue f r i c t i on .

d .

 

Traverse by- E l ec -

 

d .

 

Maneuver the moun t by power to
t r i c Power .

 

r i gh t and l e f t ext remes o f t raverse fo l l ow-
i ng the procedure ou t l i ned i n sec t i on Y I I ,
paragraph 9 k under " Opera t i on o f Gun

c . Travers i ng by
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Par t to be i nspec t ed or
Ad j us t ed i n 5eguar ree

 

Po i n t s to o f asorve

and Car r i age . " No t e tha t the var i ous
mechan i sms opera t e smoo th l y and tha t
there i s no ev i dence o f " drag " or b i nd i ng
o f the mov i ng par ts .

y

 

e .

 

An t i f r i c t i on Dev i ce .

 

(1)

 

Tes t c l earance be tween the crad l e
t runn i ons and t runn i on beds i n the s i de
f rames to i nsure tha t there i s c l earance o f

exac t l y 0 . 008 i nch a t th i s po i n t . Th i ckness
gages are supp l i ed w i th the moun t for
mak i ng th i s t es t . I f there i s i nsu f f i c i en t
c l earance , back o f f the l ower spr i ng rod

_

 

l ock nu t s (B , f i g . 76) s l i gh t l y and t ake up
on the l ower spr i ng rod co l l ar nu t s (C , f i g .
76) un t i l su f f i c i en t c l earance i s i nd i ca t ed .
I f t es t i nd i ca t es too grea t c l earance , back
o f f l ower spr i ng rod l ock nu t s and ad j us t
l ower spr i ng rod co l l ar nu t s un t i l proper

i

 

c l earance i s ob t a i ned . A f t er ad j us tmen t s
have been made , screw the l ower spr i ng
rod l ock nu t s secure l y i n p l ace aga i ns t the
f ace o f the spr i ng rod co l l ar nu t s .

(2) The c l earance be tween the t run-
n i ons and t runn i on beds shou l d be i den t i -
ca l on bo th s i des o f the moun t .

(3) No a t t emp t w i l l be made to e l e -
va t e or depress the gun un t i l i t i s de t er -
m i ned tha t a c l earance o f 0 . 008 i nch ex i s ts
a t th i s po i n t ,

(4) For me thod o f mak i ng th i ckness
gage t es t , see f i gure 137 .

(S) No ad j us tmen t o f the t ens i on on
the Be l l ev i l l e spr i ngs w i l l be under t aken
by the us i ng serv i ce .

f .

 

A i r Pressure i n Re -

 

f .

 

Tes t the a i r pressure i n the recuper
eupera tors .

 

a tor e? l i nders as ou t l i ned i n sec t i on I I I ,
paragraph 9 d (1) under " Opera t i on o f
Gun and Car r i age . "

g . L i qu i d Pressure i n

 

g . Tes t the l i qu i d pressure i n the re
Rerupera l ors .

 

cupera tor cy l i nders as ou t l i ned i n sec t i ons
I I I , paragraph 9 e (1) .

h . L i qu i d Ind i ca tors .

 

(1) No t e pos i t i on o f l i qu i d i nd i ca tors
on the ends o f the recupera tor cy l i nders
to ascer t a i n tha t they are w i th i n the max i
mum l i m i t s o f pos i t i on as ou t l i ned i n sec -
t i on I I I , paragraph 9 e (1) .
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Par t to be i nspec t ed or
Ad j us t ed i n Sequence

 

Po i n t s to observe

(2) Exam i ne recupera tor yoke rods
and p l ungers for ev i dence o f scor i ng wh i ch ,
i f found presen t , shou l d be re f er red to the
ordnance ma i n t enance personne l .

i . E l eva t i ng Brakes .

 

(1) Tes t the e l eva t i ng brake sys t em
by ra i s i ng the brake l evers ( f i g . 135) and
re l eas i ng them severa l t i mes . No t e the
ho l d i ng power o f the brakes on the brake
drums when re l eased .

(2) Check the c l earance be tween the
brake drums and brake bands mak i ng th i s
observa t i on and t es t by means o f peepho l e
i n the drum sha f t bear i ng on the l e f t s i de
and gear case on the r i gh t s i de o f the
moun t ( f i g . 132) .

(3)

 

There shou l d be a c l earance o f x/ 32
i nch be tween the band and drums when
the brake l evers are ra i sed to max i mum
pos i t i on .

(4) I f there i s ev i dence o f f a i l ure o f
the brake bands to secure l y gr i p the brake
drums , make ad j us tmen t o f the parks as
i nd i ca t ed i n f i gure 134 and ou t l i ned i n sec -
t i on 111 , paragraph 9 h (3) and (4) under
" E l eva t i ng Brakes . "

j .

 

E l eva t i ng by Hand .

 

j .

 

E l eva t e and depress the gun by hand
power w i th i n the perm i ss i b l e l i m i t f rom
m i nus 3 degrees to 46 degrees e l eva t i on
w i th gun l oaded w i th we i gh t equa l to one -
ha l f serv i ce charge , a l so w i th gun un l oaded ,
and no t e whe ther excess i ve e f for t i s neces-
sary to accomp l i sh these maneuvers .

k .

 

E l eva t i ng by Power .

 

(1)

 

Upon comp l e t i on o f e l eva t i ng t es t
by hand power maneuver the gun through
i t s perm i ss i b l e movemen t o f e l eva t i on and
depress i on by e l ec t r i c power as ou t l i ned .
i n sec t i on 111 , paragraph 9 i .

(2) No t e tha t the fo l l ow-up con t ro l
par ts work f ree l y and smoo th l y and tha t
the knee opera t ed l ever can be eas i l y oper -
a t ed to throw the c l u t ches ou t o f engage -
men t a t ext remes o f e l eva t i on and depres-
s i on .
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INSPECT ION AND ADJUSTMENT
Par t to be Inspec t ed or
Ad j us t ed i n Sequence

 

Pa i n t s to Observe

TM 9-471
22

1 . Speed-gear Expan. -

 

1 . A l l speed-gear expans i on t ahks
s i on Tanks .

 

shou l d be kep t ha l f f i l l ed w i th o i l a t a l l
t i mes. I f there i s a de f i c i ency o f o i l i n any
t ank , exam i ne the p i p i ng and speed gears
for ev i dence o f l eakage .

rn . Reco i l Cy l i nder .

 

(1) Ascer t a i n tha t there i s su f f i c i en t
l i qu i d i n the reco i l cy l i nder by remov i ng

'

 

the p l ug cap (K , f i g . 46) f rom the t ee (J ,
f i g . 46) i n the expans i on chamber p i p i ng .
I f there i s an over f l ow o f l i qu i d a t th i s
po i n t , i t w i l l i nd i ca t e tha t the reco i l cy l i n-
der i s fu l l . I f there i s no over f l ow o f l i qu i d , .
rep l en i sh the l i qu i d i n the cy l i nder un t i l
the l i qu i d f l ows f rom the open i ng i n the
t ee .

(2)

 

No t e the cond i t i on o f the cy l i nder

 

.
rod and check for scra t ches or abras i ons
wh i ch , i f presen t , shou l d be re f er red to the
ordnance ma i n t enance personne l for cor -
rec t i on .

n .

 

Crad l e L i ners .

 

n .

 

Exam i ne the f i n i shed , exposed under
sur f ace o f the gun for ev i dence o f bronze
dus t or scrap i ngs wh i ch may have been
worn f rom the bronze crad l e l i ners due to
excess i ve f r i c t i on dur i ng reco i l and coun-
t er reco i l o f gun . I f th i s cond i t i on i s found

presen t , the ma t t er shou l d be re f er red to
the ordnance ma i n t enance personne l for
ac t i on .

o .

 

Lubr i ca t i ng Gun

 

o .

 

Check the genera l appearance o f the
and Crad l e .

 

s l i d i ng sur f aces o f the gun and crad l e for
ev i dence o f dryness due to i nsu f f i c i en t
l ubr i can t and make cor rec t i ons as neces-
sary .

p . Dus t Guards and

 

p . Exam i ne a l l dus t guards and gear
Gear Covers .

 

covers to see tha t they are secure l y i n p l ace
and tha t there i s no excess i ve f r i c t i on o f
mov i ng par ts connec t ed w i th these dev i ces .

q . Lubr i ca t i ng De -

 

q . Check a l l l ubr i ca t i ng f i t t i ngs for
v i ces .

 

c6r rec t func t i on i ng o f covers or o ther c l os-
i ng dev i ces . Observe the cond i t i on o f tubes
and channe l s to ascer t a i n i f there i s any
c l ogg i ng o f the tubes or or i f i ces due to
sed i men t , de forma t i on or o ther causes .
No t e tha t a l l o i l p l ugs and s i m i l ar l ubr i -
ca t i ng dev i ces are pa i n t ed red .

 

,
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Por t to be Inspec t ed or
Ad j us t ed i n Sequence

 

Pv i n t s - to observe

r . S tu f f i ng Boxes .

 

r . Exam i ne a l l s tu f f i ng boxes on the
moun t for ev i dence o f l eakage . I f there i s
l eakage a t any po i n t , t i gh t en the fo l l owers
s l i gh t l y . I f l eakage con t i nues , re f er the
ma t t er to the ordnance ma i n t enance per -
sonne l for cor rec t i on .

s .

 

Too l s and Acces-

 

s .

 

Check too l s and accessor i es to i nsure
sor i es .

 

tha t a fu l l comp l emen t o f these i t ems i s on
hand and tha t they are i n serv i ceab l e con-

d i t i on- t.

Ho l d i ng Bo l t s . t . Check a l l ho l d i ng bo l t s , screws , nu t s
and washers to i nsure tha t a l l par ts o f the
car r i age are secure l y i n p l ace .

23 . INSPECT ION OF RAMMER .
a . Ascer t a i n tha t the rammer head

cy l i nder i s f i l l ed w i th l i qu i d and the
yammer cha i n proper l y l ubr i ca t ed . Open
breechb l ock , i nser t the t rough and maneu-
ver the rammer cha i n through i t s perm i s-
s i b l e movemen t us i ng hand power for th i s
purpose .

(1) Tes t the opera t i on o f the l oad i ng
t rough to see tha t i t can be maneuvered
w i th a m i n i mum o f e f for t to i t s fo l ded and
ext ended pos i t i ons , and tha t the end o f the
t rough res ts proper l y i n the gun breech i n
l oad i ng pos i t i on .

(2)

 

Upon comp l e t i on o f the above t es t
remove hand cranks and opera t e the head
and cha i n by e l ec t r i c power i n accordance
w i th procedure ou t l i ned i n sec t i on I I I ,
paragraph 10 a and b .

b .

 

Check a l l ho l d i ng bo l t s , screws , nu t s
and washers to i nsure tha t the par ts o f the
yammer are secure l y i n p l ace .

b . Ho l d i ng Bo l t s .
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a .

 

The e f f i c i en t opera t i on o f the gun and car r i age depends upon the
proper func t i on i ng o f the var i ous un i t par ts and assemb l i es mak i ng up
the comp l e t e moun t .

 

-
(1)

 

Wherever there i s ev i dence o f ma l func t i on i ng o f any o f the par ts
cor rec t i ve ac t i on shou l d be t aken a t once i n order to ma i n t a i n the moun t
i n read i ness for i mmed i a t e serv i ce . Such ma l func t i ons as come w i th i n
the range o f cor rec t i ons wh i ch can be made by the us i ng serv i ce , w i th

 

-
too l s and f ac i l i t i es furn i shed w i th the moun t , shou l d be g i ven i mmed i a t e
a t t en t i on . Any ev i dence o f ma l func t i ons or f a i l ure o f par ts no t spec i f -
i ca l l y ou t l i ned here i n , w i l l be brough t to the a t t en t i on o f the ordnance
ma i n t enance personne l . Ma l func t i on i ng o f par ts o f e l ec t r i ca l equ i pmen t
i nc l ud i ng f i r i ng l ock i s covered i n sec t i on V I I I , paragraph 38 .

25 . MALFUNCT IONS OF GUN .
Ma l func t i on

 

Cause

 

Cor rec t i on

a .

 

De forma t i on o f

 

(1) Due to we i gh t o f

 

(1) Re f er to ordnance
crad l e .

 

gun and f i r i ng shocks .

 

ma i n t enance personne l .
(2) Excess i ve wear

 

(2) Re f er to ordnance
and scor i ng o f crad l e

 

ma i n t enance personne l .
l i ners . '

(3) Insu f f i c i en t l ubr i -

 

(3) Add l ubr i can t .
can t on the s l i d i ng sur -
f aces o f the gun and
crad l e .

b . Fa i l ure - o f

 

(1) Lack o f proper

 

(1) Lubr i ca t e a l l
breechb l ock car r i er to

 

l ubr i ca t i on o f the mov-

 

mov i ng par ts o f the
maneuver eas i l y i n to

 

i ng par ts .

 

breech mechan i sm .
open or c l osed pos i t i on .

(2) Lack o f su f f i c i en t

 

(2) Opera t e a i r com-
a i r pressure i n a i r com-

 

pressor

 

mo tor

 

un t i l
pressor un i t .

 

pressure i s bu i l t up to
max i mum o f 150
pounds per square i nch .

(3) Leak i n c o m -

 

(3) Re f er to ordnance
pressed a i r l i ne .

 

ma i n t enance personne l .



.
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Ma l func t i on

 

Cause

 

Cor rec t i on

(4) Improper se t t i ng

 

(4) Rese t to i nsure
o f pressure reduc i ng proper f l ow o f a i r to
va l ve .

 

c l os i ng cy l i nders .
(5) Weak or broken

 

(5) Re f er to ord
cy l i nder c l os i ng spr i ng .

 

noncema i n t enance per -
sonne l .

(6) Improper se t t i ng

 

(6) Re f er to ordnance
o f the car r i er h i nge p i n

 

ma i n t enance personne l
eccen t r i c bush i ng .

 

for cor rec t se t t i ng .

c .

 

Fa i l ure o f sa l vo

 

(1) D i s tor t i on

 

o f

 

(1) Re f er to ordnance
l arch to engage oper -

 

par ts o f sa l vo l a t ch .

 

ma i n t enance personne l .
a t i ng l ever .

(2) Loosened ho l d-

 

(2) T i gh t en .
i ng bo l t s .

(3) Lack o f l i qu i d . i n

 

(3) Rep l en i sh l i qu i d .
hydrau l i c cy l i nder .

(4) Weak or broken

 

(4) Re f er to ordnance
sa l vo l a t ch spr i ng .

 

ma i n t enance personne l .
(5) Weak or broken

 

(5) Re f er to ordnance
bu f f er p l unger spr i ng .

 

ma i n t enance personne l .

(6) Weak or broken

 

(6) Re f er to ordnance
opera t i ng l ever l a t ch

 

ma i n t enance personne l .
spr i ng .

(7) Weak or broken

 

(7) Re f er to ordnance
opera t i ng l ever ca t ch

 

ma i n t enance personne l .
spr i ng .

d .

 

Fa i l ure o f f i r i ng

 

(1) De forma t i on

 

o f

 

(1) Re f er to ordnance
l ock re t rac t i ng l ever to

 

l ever par ts .

 

ma i n t enance personne l .
proper l y engage re -
t rac t i ng l ever ca t ch .

`

 

(2) Weak or broken

 

(2) Re f er to ordnance
re t rac t i ng l ever l a t ch

 

ma i n t enance personne l .
spr i ng .

e .

 

Fa i l ure o f Br i ng

 

(1) De forma t i on o f

 

(1) Re f er to ordnance
l ock opera t i ng bar to

 

l a t ch .

 

ma i n t enance personne l .
proper l y engage f i r i ng
l ock .

(2) Broken

 

or

 

de -

 

(2) Re f er to ordnance
formed l a t ch hand l e .

 

ma i n t enance personne l .

(3) Weak or broken

 

(3) Re f er to ordnance
l a t ch spr i ng .

 

ma i n t enance personne l .



MALFUNCT IONS AND CORRECT IONS

Ma l func t i on

 

Cause

 

Cor rec t i on

(2) Loosened ho l d i ng

 

(2) T i gh t en bo l t s .
bo l t s i n l a t ch l ever or
t r i pp i ng hand l e
bracke t s .

(4) Loose gas e j ec tor

 

(4) T i gh t en .
va l ve t r i p p l a t e .

T A l l 9-471
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f .

 

Fa i l ure o f breech-

 

(1) Weak or broken

 

(1) Re f er to ordnance
b l ock car r i er ho l d i ng

 

l a t ch spr i ng .

 

ma i n t enance personne l .
down hand l e to l ock
breech i n open pos i t i on .

(3) Broken

 

or

 

de -

 

(3) Re f er to ordnance
formed p i ns i n upper

 

ma i n t enance personne l .
or l ower l a t ch l evers .

g .

 

Fa i l ure o f gas

 

(1) De formed body

 

(1) Re f er to ordnance
e j ec tor va l ve to open

 

p l unger .

 

ma i n t enance personne l .
or c l ose w i th ro t a t i ng
movemen t o f breech-
b l ock .

(2) Weak or broken

 

(2) Re f er to ordnance
body p l unger spr i ng .

 

ma i n t enance personne l .

(3) D i s tor t ed

 

o r

 

(3) Re f er to ordnance
broken va l ve cam .

 

ma i n t enance personne l .

h .

 

Fa i l ure

 

o f

 

(1) Broken

 

or

 

d i s-

 

(1) Re f er to ordnance
breech

 

c l os i ng va l ve

 

t o r t e d

 

va l ve

 

body

 

ma i n t enance personne l .
t o comp l e t e l y shu t o f f hand l e .
How o f a i r to c l os i ng .
cy l i nders.

(2) Loose body ad-

 

(2) Ad j us t s tud and
j us t i ng s tud .

 

t i gh t en c l amp i ng body
bo l t .

i .

 

Fa i l ure o f pres-

 

(1) Weak or broken

 

(1) Re f er to ordnance
sure reduc i ng va l ve to

 

d i aphragm spr i ng , ma i n

 

ma i n t enance personne l .
proper l y regu l a t e f l ow va l ve spr i ng or aux-
o f a i r to gas e j ec tor i l i ary va l ve spr i ng .
va l ve and c l os i ng cy l -
i nders .

(2) Jammed

 

o r

 

(2) Re f er to ordnance
broken ma i n va l ve .

 

ma i n t enance personne l
for overhau l .

(3) Jammed

 

o r

 

(3) Re f er to ordnance
broken aux i l i ary va l ve .

 

ma i n t enance personne l
for overhau l .
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Ma l func t i on

 

Cause

 

Cor rec t i on

j .

 

Fa i l ure o f car r i er

 

(1) Weak or broken

 

(1) Re f er to ordnance
bu f f er body p l unger to

 

body p l unger spr i ng .

 

ma i n t enance personne l .
re turn to fu l l ext ended
pos i t i on .

26 . MALFUNCT IONS OF CARR IAGE .

(2) Lack o f f l u i d i n

 

(2) Re f i l l .
bu f f er cy l i nder .

a .

 

Fa i l ure

 

o f

 

(1) D i r t ,

 

sed i men t ,

 

(1) Remove sec t i on
moun t

 

to

 

t raverse

 

rus t or gummed o i l on

 

o f ro l l er dus t guard and
eas i l y w i th i n perm i s-

 

ro l l ers and ro l l er pa ths .

 

p l a t form

 

p l a t es

 

and
s i b l e l i m i t s .

 

c l ean w i th SOLVENT ,
dry-c l ean i ng . Remove
rus t .

(2) Lack o f su f f i c i en t

 

(2) O i l ro l l er bear -
l ubr i can t

 

on

 

ro l l ers ,

 

i ngs and p i n t l e sur f ace
ro l l er pa ths and p i n t i es .

 

through racer o i l ho l es .
Use grease gun on a l e -
m i t e f i t t i ngs i n base
r i ng to l ubr i ca t e p i n t l e
sur f ace .

(3) Expans i on

 

o f

 

(3) Re f er to ordnance
racer

 

p i n t l e

 

due

 

to

 

ma i n t enance personne l .
sun ' s hea t .

(4) Lack o f l ubr i ca -

 

(4) Remove rus t ,
t i on or presence o f rus t

 

c l ean and l ubr i ca t e .
on t ravers i ng rack and
t ravers i ng p i n i on .

(5) Excess i ve f r i c - (5) D i sassemb l e
t i on on t ravers i ng ro l - guards and remove
l er dus t guards .

 

h i gh spo t s .
(6) Lack o f proper

 

(6) Lubr i ca t e par ts
l ubr i ca t i on o f gears , i n accordance w i th i n
p i n i ons and bear i ngs

 

forma t i on con t a i ned i n
i n the t ravers i ng

 

the Lubr i ca t i on Gu i de .
mechan i sm .

(7) Presence o f d i r t ,

 

(7) C l ean and l ubr i
rus t and gurnmed o i l on

 

sa t e .
par ts o f t ravers i ng
mechan i sm .

b .

 

Fa i l ure o f t rav-

 

b . Lack o f su f f i c i en t

 

b . T i gh t en ver t i ca l
ers i ng

 

gear i ng

 

and

 

f r i c t i on on the d i sks i n

 

t ravers i ng sha f t nu t
p i n i on to ro t a t e the

 

the

 

t ravers i ng

 

gear

 

j us t su f f i c i en t l y to pre
car r i age .

 

f r i c t i on box .

 

ven t s l i pp i ng o f the
par ts dur i ng norma l
t ravers i ng .
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Cause

 

Cor rec t i on
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c .

 

Fa i l ure o f t rav-

 

(1) D i s tor t i on

 

o f

 

(1) Re f er to ordnance
e r s i n g

 

h a n d wh e e l

 

t read l e par ts .

 

ma i n t enance personne l .
c l u t ch t read l e to re turn
to fu l l " L , TP " pos i t i on
when re l eased .

(2) Lack o f l ubr i -

 

(2) Lubr i ca t e a l l
ca t i on .

 

mov i ng par ts o f dev i ce .
d . Fa i l ure

 

o f

 

t i p-

 

(1) Improper se t t i ng

 

(1) Proceed as ou t -
p i ng par ts to opera t e o f an t i f r i c t i on dev i ce .

 

l i ned i n sec t i on V ,
eas i l y w i th i n per rn i s-

 

paragraph 22 e (1) , (2) ,
B i b l e l i m i t s o f e l eva t i on

 

(3) , (4) and (5) .
and depress i on .

(2) Gun ou t o f ba l -

 

(2) Re f er to ordnance
an t e .

 

ma i n t enance personne l .
(3) Presence o f d i r t ,

 

(3) C l ean and l ubr i -
gr i t , rus t , or gummed ca t e .
o i l on e l eva t i ng par ts .

(4) Lack o f su f f i c i en t

 

(4) Lubr i ca t e par ts
l ubr i can t on mov i ng i n accordance w i th i n
par ts .

 

forma t i on con t a i ned i n
Lubr i ca t i on Gu i de .

(5) Insu f f i c i en t c l ear -

 

(5) Make ad j us t -
ance be tween brake

 

mer i t o f e l eva t i ng brake
bands and brake drums

 

band spr i ng and sup-
when brake l evers are por t and gr i pp i ng
ra i sed .

 

spr i ng as ou t l i ned i n
f i gures 132 and 133 i n
sec t i on I I I , paragraph
9 h (3) and (4) under
" E l eva t i ng Brakes . "

(6) Weak or broken

 

(6) Re f er to ordnance
brake band suppor t or

 

ma i n t enance personne l .
brake gr i pp i ng spr i ngs .

(7) Burs or de forma -

 

(7) Remove .
t i ons on e l eva t i ng racks
or e l eva t i ng p i n i on .

(8) Burs or de forma -

 

(8) Re f er to ordnance
t i ons on e l eva t i ng da t a ma i n t enance personne l .
rece i ver rack or p i n i on .

(9) Weak or broken

 

(9) Re f er to ordnance
spr i ngs ,

 

de formed or

 

ma i n t enance personne l .
broken par ts i n fo l l ow-
up con t ro l c l u t ch- l ock -
i ng dev i ce .

e .

 

Fa i l ure o f gun

 

(1) Lack o f l ubr i ca -

 

(1) Add l ubr i can t .
to re turn to ba t t ery ' t i on on crad l e and gun .
when f i red .
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Ma f i vnc l i en

 

cause

 

ca t rsc l i a l t

(2) Insu f f i c i en t

 

a i r

 

(2) Rep l en i sh i n ac -
i n recupera tor cy l i nders ,

 

cordance w i th proce -
dure ou t l i ned i n sec t i on
111 , paragraph 9 d . I f

'

 

f a i l ure pers i s ts , no t i f y
ordnance ma i n t enance
personne l .

(3) Burs or de forma -

 

(3) Re f er to ordnance
t i ons on p l ungers and

 

ma i n t enance personne l .
recupera tor yoke rods .

(4) Lack o f l ubr i can t

 

(4) C l ean and l ubr i -
and presence o£ rus t , Ca t e .
d i r t or o ther fore i gn
ma t t er on recupera tor
p l unger yoke and yoke
shoe s l i des .

(5) Abras i ons or de f -

 

(5) Re f er to ordnance
orma t i on o f crad l e l i ners

 

ma i n t enance personne l .
due to we i gh t o f gun
and f i r i ng shocks .

f.

 

Fa i l ure o f gun to

 

(1) Same reasons as

 

(1) Same cor rec t i ons
fu l l y reco i l when f i red .

 

ou t l i ned i n e (1) , (3) ,

 

as ou t l i ned i n e (1) , (3) ,
(4) and (5) under " Fa i l -

 

(4) and (5) under " Fa i l -
ure o f Gun to Re turn ure o f Gun to Re turn
to Ba t t ery . "

 

to Ba t t ery . "

(2) Excess i ve a i r

 

(2) Br i ng a i r and
pressure i n recupera tor

 

l i qu i d pressure i n re
cy l i nders .

 

cupera tors i n to ba l ance
i n accordance w i th pro-
cedure ou t l i ned i n sec -
t i on I I I , paragraph 9 d .

(3) De forma t i on o f

 

(3) Re f er to ordnance
thro t t l i ng rods or m i s-

 

ma i n t enance personne l .
a l i nemen t o f aper tures
i n reco i l cy l i nder .

(4) Abras i ons or de f -

 

(4) Re f er to ordnance
orma t i ons on reco i l

 

ma i n t enance personne l .
cy l i nder p i s ton rod .

(5) Excess i ve pres-

 

(5) Re l i eve pressure
sure on reco i l cy l i nder by re l eas i ng pack i ng
g l ands and pack i ng .

 

g l and nu t s l i gh t l y .
(No t more than one -

quar t er turn . )

a

r
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Ma l func t i on

 

Cause

 

Cor rec t i on
27 . MALFUNCT IONS OF RAMMER .

a .

 

Fa i l ure

 

o f

 

(1) Lack o f proper

 

(1) Lubr i ca t e .
ramzner to

 

proper l y

 

l ubr i ca t i on o f the mov-
sea t pro j ec t i l e i n gun .

 

i ng par ts o f the rammer .
(2) Lack o f l i qu i d i n

 

(2) Re f i l l .
rammer cy l i nder bead .

(3) Improper se t t i ng

 

(3) Re f er to ordnance
o f the rammer uns t rok .

 

ma i n t enance personne l .
i ng dev i ce .

TM 9- ,471
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Sec t i on V I I

D ISASSEMBLY AND ASSEMBLY OF GUN ,
CARR IAGE AND RAMMER

Paragraph

Genera l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

28 . GENERAL .

a .

 

In genera l , the d i sassemb l y and assemb l y o f the var i ous mecha -
n i sms mak i ng up the comp l e t e moun t w i l l be under t aken on l y under
superv i s i on o f t ra i ned ordnance personne l . Such assemb l i ng and d i s-
assemb l i ng as may be necessary for the opera t i ng serv i ce to make ,
cover i ng per i od i ca l i nspec t i on o f the par ts and for the care and ma i n-
t enance o f the ma t er i e l , i s o f such a na ture as to requ i re no spec i a l i n-
s t ruc t i ons i n th i s manua l .

b . Whenever i t i s necessary to remove any par t f rom the gun ,
car r i age , or rammer for the purpose o f i nspec t i on , care , or ma i n t enance
o f the ma t er i e l , precau t i ons w i l l be t aken to see tha t the par t i s re -
assemb l ed i n the exac t pos i t i on f rom wh i ch i t was removed .

c . - Too l s and accessor i es for assemb l i ng and d i sassemb l i ng are car -
r i ed i n the armamen t ches t and a t the ' for t i f i ca t i on ; no too l s o ther than
those spec i f i ed for th i s purpose w i l l be used .

d . Ins t ruc t i ons cover i ng d i sassemb l y and assemb l y o f e l ec t r i ca l
equ i pmen t are ou t l i ned i n sec t i on V I I I o f th i s manua l .
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H- -CONTROL LEVER HANDLE

 

5 -POWER CLUTCH FORK
C87251

 

{ASSEMBLY) 5163152

J - -COVER A7518 AND SCREW
BCFX2BD

(Park i ng Tab l es Removed)
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F i gure 109- -Rommer Con t ro l Lever La t ch and C l u t ch Hand l e

A-RAMMER CHA IN SPROCKET

 

K-SCR EW BCAX I EF AND WASHER
AND CLUTCH (ASSEMBLY) D42591

 

BECX IM

B -GEAR CASE COVER 8163133

 

L-BRACKET C83778 AND (SECTOR)
AND SCREW BCAX2AD

 

SCREW BCDX 1 BD-NUT BBAX l E
AND WASHER BECX1 M

C-RAMMER HEAD (ASSEMBLY)
D42583

 

M-CONTROL LEVER DETENT

D-D IRECT ION PLATE A147986

 

(ASSEMBLY } 174b252

AND SCREW BCKX4CE

 

N-D IRECT ION PLATE A147985
AND SCREW SCKX4CE

E -O IL PLUG A8053

F -RAMMER CASE AND SPEED GEAR

 

P -CRANK (ASSEMBLY) C54921

CONTROL (ASSEMBLY) D42589

 

¢-SPEED ' GEAR CONTROL LEVER

G-GEAR CASE D46251 AND

 

C53582

SCREW BCAX2A8

 

R-TOGGLE P IN (ASSEMBLY) 8163186

RA PD 38799
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SAFETY PRECAUT IONS .

DESCR IPT ION AND FUNCT ION ING

a . The fo l l ow i ng sa f e t y precau t i ons are en j o i ned upon a l l persons

hand l i ng the gun , car r i age and rammer :

(1)

 

Be assured tha t the reco i l par ts Jock ( f i gs . 45 and 130) i s i n

r

 

l ocked pos i t i on a t a l l t i mes excep t when the gun i s to be f i red .

(2)

 

Be assured tha t the l ock i s open when the gun i s f i red .

(3)

 

Do no t a t t emp t to opera t e the var i ous mechan i sms o f the gun ,

car r i age and rammer by e l ec t r i c power un t i l these mechan i sms have been

f i rs t opera t ed by hand power to i nsure tha t they are i n proper work i ng

order .

(4)

 

I f there i s ev i dence o f ma l func t i on i ng o f any o f the par ts , do

no t pers i s t i n opera t i ng the par ts un t i l cor rec t i ons have been made .

(5) Avo i d excess i ve speed i n t ravers i ng the moun t when reach i ng

the l i m i t s o f t raverse to avo i d br i ng i ng the gun forc i b l y i n to con t ac t
w i th the emp l acemen t .

(5) Do no t use excess i ve speed when approach i ng the l i m i t s o f e l e -

va t i on and depress i on to avo i d undue shock to the mov i ng par ts .

(7) The us i ng serv i ce w i l l , under no cond i t i on , a t t emp t repa i rs or

ad j us tmen t s o f the e l eva t i ng and t ravers i ng da t a rece i ver equ i pmen t . Any

ma l func t i on o f these par ts w i l l . b e re f er red to the ordnance ma i n t enance
personne l .

(8)

 

No a t t emp t w i l l be made . to l oad the p i ece un t i l i t has been

p l aced i n proper l oad i ng pos i t i on as i nd i ca t ed by i nscr i bed l i nes on the
r i gh t e l eva t i ng rack and l oad i ng pos i t i on po i n t er wh i ch mus t be i n exac t

a l i nemen t .

(9)

 

No a t t emp t to l oad the p i ece w i l l be made un t i l the opera tor i s
assured tha t the forward end o f the l oad i ng t rough i s res t i ng on the bo t -
tom sur f ace o f the breech open i ng i n the gun .

(10)

 

The magne tos on the r i gh t and l e f t s i des o f the moun t shou l d
never be opera t ed s i mu l t aneous l y .

(11) No a t t emp t w i l l be made to make repa i rs , a l t era t i ons or cor -
rec t i ons to any par t o f the e l ec t r i c power c i rcu i t w i thou t f i rs t d i scon-

nec t i ng the power l oop f rom one o f the l oop recep t ac l es on e i ther the
racer or emp l acemen t .

(12)

 

No a t t emp t w i l l be made to repa i r or rep l ace par ts o f the l i gh t -
i ng c i rcu i t (excep t rep l acemen t o f l amp bu l bs) , un t i l cur ren t to the
a f f ec t ed c i rcu i t has been shu t o f f .
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(13)

 

The p i ece mus t never be f i red un t i l a l l personne l i s c l ear o f the
pa th o f reco i l .

(14)

 

The gun mus t no t be e l eva t ed , e i ther by hand or e l ec t r i c power ,
un t i l the a i r and l i qu i d pressures i n the recupera tors have been t es t ed
to i nsure tha t the gun w i l l no t s l i de through the crad l e by grav i ty when
e l eva t ed .

(15)

 

Th t e l eva t i ng t runn i on an t i f r i c t i on dev i ce mus t show a c l ear -
ance o f exac t l y 0 . 008 i nch be tween the t runn i ons and t runn i on bear i ngs
be fore any a t t emp t i s made to e l eva t e or depress the gun , e i ther by hand
or mo tor power .

(16) The e l eva t i ng brake bands mus t gr i p the brake drums w i th
su f f i c i en t power to preven t any t i pp i ng movemen t o f the gun and crad l e
when the p i ece i s f i red . A t es t o f th i s cond i t i on may be made by a t t emp t -
i ng to e l eva t e by hand , w i th the brake l evers i n hor i zon t a l pos i t i on .
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RA PD 38802

F i gure 111-Ext end i ng Load i ng Trough i n to Breech Open i ng
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F i gure 113-Opera t i ng Sw i t ch i n Overhead Tro l l ey

RA PD 38803 _

F i gure 113-1- -Ho i s t on Overhead Tro l l ey w i th Dummy Pro j ec t i l e
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Sec t i on I I I

OPERAT ION
Paragraph

Opera t i on o f the gun and car r i age . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

9

Opera t i on o f the rammer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

10

9 .

 

OPERAT ION OF THE GUN AND CARR IAGE .

a . Prepare the p i ece for ac t i on i n accordance w i th the fo l l ow i ng
procedure

(1) RECO IL PARTS LOCK . See tha t the reco i l par ts l ock ( f i g . 45) i s
assemb l ed w i th the nu t (A , f i g . 45) secure l y screwed on to the s tud (F ,
f i g . 45) .

b .

 

Prepar i ng the Gun .
(1) Remove breech and muzz l e covers . Lubr i ca t e a l l mov i ng par ts

o f the gun and moun t i n accordance w i th requ i remen t s as ou t l i ned i n
Lubr i ca t i on Gu i de . See tha t a l l o i l reservo i rs or re t a i ners are supp l i ed
w i th su f f i c i en t quan t i t i es o f proper l ubr i can t .

(2) REMOV ING COMPOUND , RusT PREVENT IVE . Remove a l l
COMPOUND , rus t preven t i ve , f rom gun breech , breech mechan i sm
par ts and o ther exposed f i n i shed sur f aces o f the gun and car r i age .

(3) CLEAN ING BREECH MECHAN ISM . Open the breechb l ock by re -
l eas i ng the opera t i ng l ever l a t ch (X , f i g . 14) f rom the upper end o f the
breech opera t i ng l ever (F , f i g . 13) br i ng i ng the car r i er to fu l l open pos i -
t i on ( f i g . 14) . Comp l e t e the opera t i on o f thorough l y c l ean i ng a l l par ts
o f the breech mechan i sm . Par t i cu l ar care mus t be exerc i sed to i nsure
tha t the channe l through the ob tura tor sp i nd l e (J , f i g . 11) i s f ree f rom
o i l , grease , or d i r t o f any k i nd .

(4)

 

CLEAN ING GUN BORE . Us i ng the bore scraper , bore sponge and
chamber sponge , remove a l l preserv i ng compound and o i l f rom the bore
and powder chamber o f the gun ( f i g . 14) . C l ean the bore and chamber
w i th a soda and wa t er so l u t i on as prescr i bed , and thorough l y dry a l l
i n t er i or par ts o f the gun .

(5) OPERAT ING BREECH MECHAN ISM . A f t er ascer t a i n i ng . tha t the
a i r compressor i s i n proper work i ng cond i t i on as ou t l i ned i n d , be l ow , the
breech mechan i sm shou l d be opera t ed i n the fo l l ow i ng manner :

(a )

 

Tes t e f f i c i ency o f the compressed a i r sys t em by f i rs t shu t t i ng o f f
the f l ow o f a i r through the breech c l os i ng va l ve ( f i g . 26 , and Y . f i g . 13) .

(b)

 

Open the gas e j ec tor va l ve ( f i g . 25 , and R , f i g . 13) to perm i t f l ow
o f a i r i n to gun breech .

(c ) C l ose gas e j ec tor va l ve and open the c l os i ng va l ve gradua l l y ,
a l l ow i ng a i r to en t er the c l os i ng cy l i nders s l ow l y to avo i d too rap i d
c l os i ng o f the breech mechan i sm .

152
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F i gure 114-C l os i ng the Breech-Manua l l y

(6)

 

A IR REDUC ING AND CLOS ING VALVES . The vo l ume o f a i r en t er -

i ng the cy l i nders i s con t ro l l ed by the a i r reduc i ng va l ve ( f i g . 24 . and

W , f i g . 23) and the c l os i ng va l ve (Z , f i g . 23 , and Y , f i g . 13) . Check the

opera t i on o f the c l os i ng and a i r reduc i ng va l ves to i nsure smoo th work -

i ng o f the breechb l ock car r i er dur i ng the opera t i on o f c l os i ng the breech-

b l ock .
(a )

 

Shou l d ad j us tmen t o f the a i r reduc i ng va l ve be necessary , i t w i l l

be no t ed tha t turn i ng the ad j us t i ng screw a t the upper end o f the va l ve
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F i gure 775-Un l a t ch i ng the Breech Opera t i ng Lever

15 4

RA PD 39681

c l ockw i se i ncreases the f l ow o f a i r to the c l os i ng cy l i nders . Turn i ng the
screw coun t erc l ockw i se reduces the f l ow o f a i r to the cy l i nders and s l ows
down the speed o f the car r i er i n the breech c l os i ng movemen t .

(b)

 

Be fore open i ng the c l os i ng va l ve ascer t a i n tha t there w i l l be no
i n t er f erence to f ree ac t i on o f the car r i er as i t moves i n to c l osed pos i t i on .

(c ) In the even t o f f a i l ure o f the a i r pressure to proper l y opera t e ,
two men [F i g . 114] work i ng toge ther can c l ose the b l ock by hand power .



OPEN ING BREECHBLGCK .

(a ) To open the breechb l ock press the sa l vo l a t ch i nward to d i s-
engage the opera t i ng l ever l a t ch and press the opera t i ng l ever l a t ch
upward to d i sengage the opera t i ng l ever ( f i g . 115) . A downward pu l l
on the opera t i ng l ever causes the breechb l ock to ro t a t e , thus d i sengag i ng
the threads o f the b l ock f rom the i r sea t i n the gun breech . The b l ock
shou l d then be care fu l l y l owered to i t s fu l l open pos i t i on . I t i s adv i sab l e
to open and c l ose the b l ock severa l t i mes by hand be fore app l y i ng a i r
power i n order to i nsure f ree opera t i on o f the mov i ng par ts . When gases
and debr i s have been e j ec t ed c l ose the gas e j ec tor va l ve to avo i d dra i n
on the a i r compressor sys t em .

P IPE TO COMPRESSED
A IR BOTTLE

OPERAT ION

F i gure 116-Opera t i ng Maneuver i ng Va l ve

TM 9-471
9

RA Pb 3saos

(b)

 

The c l os i ng cy l i nder spr i ng assemb l ed on the r i gh t p l unger rod
(F , f i g . 22) , when proper l y ad j us t ed , so ba l ances the we i gh t o f the car r i er

and b l ock as to make poss i b l e the open i ng o f the breechb l ock by one
man .

c .

 

F i r i ng Lock . Exam i ne the f i r i ng l ock and make sure tha t i t con-
t a i ns no damaged pr i mer or fore i gn ma t t er o f any k i nd be fore assem-
b l i ng i t to the rear o f the ob tura tor sp i nd l e ( J , f i g . 11) . Assemb l e the
f i r i ng l ock to the sp i nd l e and connec t the l ock opera t i ng bar ( f i g . 21 , and
C , f i g . 19) to the f i r i ng l ock s l i de (W , f i g . 29) . Tes t the opera t i on o f the
l ock by man i pu l a t i ng the opera t i ng l ever to i nsure smoo th work i ng o f
the f i r i ng l ock mechan i sm .

d . Prepar i ng the Car r i age for Ac t i on . Prepare the car r i age for
ac t i on i n accordance w i th the fo l l ow i ng procedure :

(1)

 

A IR PRESSURE IN RECUPERATORS . Check the a i r pressure i n the
15 5
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recupera tor cy l i nders . I f the a i r pressure gage a t the l i qu i d pump (E , f i g .
44 , and 3 , f i g . 55) i nd i ca t es a pressure be l ow 1 , 700 pounds per square
i nch , proceed i n the fo l l ow i ng mar i ner to br i ng the pressure to 1 , 700
pounds

(a ) W i th a l l three recupera tor cy l i nders f i l l ed w i th l i qu i d remove
p l ug (L , f i g . 55) f rom the maneuver i ng va l ve (B , f i g . 44) l oca t ed on the
crad l e near the l e f t t runn i on bear i ng .

(b)

 

At t ach a i r f i l l i ng dev i ce ( f i g . 116) wh i ch i s connec t ed to the por t -
ab l e compressed a i r cy l i nder .

15 6

KA PD 34606

F i gure 117-Opera t i ng Recupera tor A i r Man i fo l d Vo l vo

(c ) Open va l ve s t em (J , f i g . 56) i n maneuver i ng va l ve body and
unscrew the a i r va l ve i n the recupera tor man i fo l d ( f i g . 117) abou t seven
turns (approx i ma t e l y one -ha l f i nch) to perm i t a f l ow o f a i r f rom the
por t ab l e a i r cy l i nder to the recupera tor cy l i nders .

(d)

 

Now s l ow l y open the va l ve i n the por t ab l e a i r cy l i nder a l l ow i ng
the a i r to pass i n to the recupera tor cy l i nders w i thou t excess i ve force .

(e )

 

Observe read i ng on a i r pressure gage . I f the a i r gage hand corner
to res t , the a i r pressure i n the por t ab l e cy l i nder and the recupera tors w i l l
be equa l and no fur ther pressure can be ob t a i ned f rom the por t ab l e
cy l i nder under these cond i t i ons .
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( f ) C l ose va l ve i n the maneuver i ng va l ve body ( f i g . 116) and the
va l ve on the por t ab l e cy l i nder .

(g)

 

D i sconnec t the f i l l i ng dev i ce f rom the emp t y cy l i nder and a t t ach
i t to a fu l l cy l i nder .

(h)

 

Reopen the va l ve i n the maneuver i ng va l ve body ( f i g . 116) and
con t i nue to repea t th i s opera t i on un t i l the a i r pressure gage Q , f i g . 55)
shows a pressure o f 1 , 700 pounds per square i nch .

( i )

 

The p i s ton rod nu t washer (U , f i g . 50) shou l d now co i nc i de w i th
the zero mark i ngs on the l i qu i d i nd i ca tors (AP , f i g . 50) and the l i qu i d
pressure gage (W , f i g . 55) a t the l i qu i d pump shou l d show a read i ng
o f 1 , 842 pounds per square i nch .

( j )

 

When th i s cond i t i on i s ev i denced the a i r and l i qu i d pressure i n
the cy l i nder w i l l be i n ba l ance .

(k ) Now c l ose a l l va l ves , remove the f i l l i ng dev i ce and rep l ace
maneuver i ng va l ve p l ug (L , f i g . 56) .

(1)

 

To rep l en i sh pressures i n the recupera tor cy l i nders made neces-
sary by escape o f a i r or i n the i n i t i a l f i l l i ng o f the cy l i nders the pro-
cedure ou t l i ned above w i l l be fo l l owed .

e . F i l l i ng and Rep l en i sh i ng Recupera tor Cy l i nders w i th L i qu i d .
Hav i ng i n m i nd the necess i ty o f keep i ng the prescr i bed quan t i t y o f l i qu i d
i n the cy l i nders a t a l l t i mes , a i r pressure w i l l no t be app l i ed un t i l the
cy l i nders have been f i l l ed w i th l i qu i d . The same l i qu i d i s to be used as
i s used i n the reco i l cy l i nder .

(1) L IQU ID PRESSURE IN RECUPERATORS . Exam i ne recupera tor
l i qu i d gage (W , f i g . 55) a t the l i qu i d pump to ascer t a i n tha t the pressure
reg i s t ers 1 , 842 pounds per square i nch . I f the pressure i s be l ow the pre -
scr i bed read i ng o f 1 , 842 pounds the l i qu i d pump w i l l be opera t ed un t i l
the requ i red pressure i s i nd i ca t ed on the l i qu i d pressure gage d i a l .

(a ) Exam i ne the pos i t i on o f the recupera tor p i s ton rods . W i th a i r
pressure o f 1 , 700 pounds and l i qu i d pressure o f 1 , 842 pounds the c i rcum-
f eren t i a l l i ne on the p i s ton rod nu t washer (U , f i g . 50) shou l d co i nc i de
w i th zero mark i ng on the gradua t ed l i qu i d i nd i ca tor (AP , f i g . 54)
a t t ached to each p i s ton rod ou t er g l and (AN , f i g . 5Q) . Shou l d there be
any var i a t i on i n the l ong i tud i na l pos i t i on o f the p i s ton rods i t i nd i ca t es
a l ack o f un i form l i qu i d pressure i n the recupera tor cy l i nders . To cor rec t
th i s cond i t i on check the l i qu i d pressure i n each i nd i v i dua l recupera tor
cy l i nder separa t e l y by open i ng the pressure f i l l i ng va l ve (J . f i g . 118)
i n the va l ve body o f each recupera tor . Th i s w i l l a l l ow the l i qu i d pressure
i n each i nd i v i dua l cy l i nder to reg i s t er on the l i qu i d pressure gage . I f
the l i qu i d pressure i s be l ow 1 , 842 pounds per square i nch i n any cy l i nder ,
the pressure w i l l be i ncreased by means o f the l i qu i d pump un t i l a l l
cy l i nders show pressure o f 1 , 842 pounds per square i nch .

(b)

 

The l i qu i d pump (D , f i g . 44) and ( f i g . 55) i s used to rep l en i sh
the l i qu i d supp l y i n the three recupera tor cy l i nders and w i l l be opera t ed
to rep l en i sh each one o f the recupera tor cy l i nders i ndependen t l y .
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(c ) To rep l en i sh l i qu i d i n the recupera tor cy l i nders remove the f i l l -
i ng cap (D , f i g . 55) i n the - pump cover , f i l l the pump w i th l i qu i d ( f i g .
119) and rep l ace the cap . Then open the pressure va l ve ( f i g . 118) ,
a t t ached to the par t i cu l ar cy l i nder to be f i l l ed , by back i ng o f f the va l ve
s t em approx i ma t e l y three -quar t ers o f an i nch (s i x turns) . Now app l y
pressure by opera t i ng the l ever o f the l i qu i d pump forc i ng l i qu i d i n to
the recupera tor cy l i nder un t i l the i ndex mark on the p i s ton rod nu t

F i gure 119-F i l l i ng L i qu i d Pump

washer (U , f i g . 50) i s appos i t e " D " an the l i qu i d i nd i ca tor (AP , f i g . 50) .
At th i s se t t i ng the l i qu i d pressure gage shou l d reg i s t er 1 , 842 pounds.
Repea t th i s opera t i on on each cy l i nder , w i th va l ves on the rema i n i ng
two cy l i nders . c l osed , un t i l a l l cy l i nders show pressure o f 1 , 842 pounds.

(d) When open i ng the pressure va l ves (J , f i g . 118) for rep l en i sh i ng
recupera tor cy l i nders w i th l i qu i d DO NOT OPEN the . hexagon head
grav i ty f i l l i ng va l ve (D , f i g . 118) OR REMOVE cap (E , f i g . 118) wh i l e
the recupera tors are under pressure , as the hexagon head f i l l i ng va l ve
and cap are for grav i ty f i l l i ng on l y .

(e )

 

The p i s ton rod nu t washer (U , f i g . 50) shou l d never he a l l owed
to bear aga i ns t the ou t er g l and (AN , f i g , 50) . So l ong as a one -ha l f i nch
space i s ma i n t a i ned be tween these par ts the f l oa t i ng p i s ton and rod w i l l
be i n ba l ance and w i l l have no t ens i l e s t ress brough t upon them .

15 9
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RA PD 39906

F i gure 120-F i l l i ng Recupera tor Cy l i nder w i th L i qu i d by Gro i v i t y

( f ) Pressure o f l i qu i d i n any recupera tor cy l i nder shou l d never be
perm i t t ed to f a l l be l ow a po i n t where the p i s ton rod nu t washer moves
to the f ron t a d i s t ance grea t er than f i ve i nches f rom the f ace o f the
ou t er g l and .

(g)

 

In i t i a l f i l l i ng o f recupera tor cy l i nders ( f i g . 120) w i th l i qu i d w i l l
be done i n accordance w i th the fo l l ow i ng procedure -

] . W i th. no compressed a i r i n the cy l i nders and w i th recupera tor
assemb l ed a t 2-degree depress i on , se t p i s ton rod so tha t the mark i ng
on the p i s ton rod nu t washer (U , f i g . 50) co i nc i des w i th gradua t i on
marked zero on l i qu i d i nd i ca tor (AP , f i g . 5Q) .

2 .

 

Remove dus t guards tha t house the recupera tor mechan i sm .
3 . Remove cap f rom va l ve body (G , f i g . 118) and a t t ach spec i a l

f i l l i ng dev i ce des i gned for f i l l i ng cy l i nders w i th l i qu i d . (Th i s dev i ce i s
car r i ed i n the armamen t ches t . ) Unscrew f i l l i ng va l ve (D , f i g . 118) abou t
one -ha l f i nch (approx i ma t e l y seven turns) and pour l i qu i d i n to funne l
( f i g . 120) .

4 . In f i l l i ng the recupera tor cy l i nder w i th l i qu i d , the l i qu i d shou l d
be poured i n to the funne l gradua l l y to perm i t the a i r to escape pas t
the s t ream o f l i qu i d wh i l e the cy l i nder i s be i ng f i l l ed ( f i g . 124) . A f t er

_

 

f i l l i ng , a l l ow su f f i c i en t t i me for a l l a i r to escape f rom the cy l i nder be fore
c l os i ng the va l ve s t ern .

5 .

 

Each cy l i nder w i l l be f i l l ed i nd i v i dua l l y i n the same manner .
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l
CYL INDER
F ILL ING VALVF
(ASSEMBLY) B18-7245

RECO IL CYL INDER F )LL)NG
VALVE (ASSEMBLY! B187245

F i gure 121-Reco i l Cy l i nder F i l l i ng Dev i ce

A- -CAP A218275
8-VALVE PLUG

(ASSEMSLY7 A218272
-VALVE BODY 6187246

D-RECO IL CYL INDER
)ASSEMBLY) D49032

E- - -BRACKET A10Q11
AND SCREW SCAX I ED

F -FERRULE RETA I NER
A218470

G-F ILL ING FUNNEL
ASSEMBLY B187523
(CARR IED SN
ARMAMENT
CHEST)

H -EXPANS ION CHAMBER
(ASSEMBLY 1
8187386

J -TEE A218454
AND GASKET
A218447

K- -PLUG CAP
A218453

RA PD 387x5
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F i gure 122-1- -Remov i ng the O i l Cep

RA PD 38810

F i gure 122-2-W i p i ng O f f O i l Gage w i tb a C l ean Rog Be fore
Read i ng the O i l Leve l

162

RA PD 38210A



OPERAT ION

F i gure 122-4-Read i ng O i l Leve l Gage
163

TM 9-471
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RA PD 38209A

F i gure 122-3- -Press i ng Down O i l Gage for Proper O i l Leve l Read i ng

RA PD 38809
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F i gure 123-Opera t i ng In t ers t age Coo l er Dra i n Cock - -A i r Compressor

When f i l l ed the three recupera tor cy l i nders con t a i n 27 ga l l ons o f

l i qu i d .

f .

 

F i l l i ng Reco i l Cy l i nder . Check l i qu i d i n reco i l cy l i nder to ascer -
t a i n tha t the cy l i nder i s f i l l ed w i th f l u i d . Th i s may be de t erm i ned by
remov i ng the p l ug cap (K , f i g . 121) f rom the t ee (J . f i g . 121) i n the
expans i on chamber p i pe . I f there i s no over f l ow o f l i qu i d f rom the t ee
i t w i l l i nd i ca t e tha t the cy l i nder may no t be comp l e t e l y f i l l ed . I f there i s
a de f i c i ency o f f l u i d proceed to rep l en i sh the l i qu i d i n the cy l i nder i n
accordance w i th the fo l l ow i ng procedure :

(1)

 

Se t the gun a t 2-degree e l eva t i on .

(2) Remove the f i l l i ng va l ve cap (A . f i g . 121) . At t ach the f i l l i ng
dev i ce (G , f i g ' 121) to va l ve body (C , f i g . 121) . The funne l end o f the
dev i ce i s suppor t ed by bracke t (E . f i g . 121) .
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F i gure 124 - - Opera t i ng O i l F i l t er Ag i t a tor
(Cane Comp l e t e Turn A f t er Ea th Shu t -down)

approx i ma t e l y three -quar t ers o f an i nch .

TNT , 9-471 i t 4

RA PD 38812

(3) Unscrew the va l ve p l ug (B , f i g . 121) abou t n i ne turns , or

(4) Remove the p l ug cap (K , f i g . 121) to a l l ow the a i r to escape
f rom the reco i l cy l i nder .

(a ) Pour the l i qu i d i n to the funne l o f the f i l l i ng dev i ce un t i l the
l i qu i d f l ows ou t o f t ee (1 , f i g . 121) .

(6)

 

C l ose the va l ve p l ug (B , f i g . 121) and rep l ace the p l ug cap . .
(7)

 

Remove the f i l l i ng dev i ce and rep l ace f i l l i ng va l ve cap .
(8)

 

The capac i t y o f the reco i l cy l i nder i s 73 ga l l ons .
(9) The fo l l ow i ng m i x ture w i l l be used i n the reco i l mechan i sm , :

60 par ts by vo l ume GLYCER IN , grade A , USP .
40 par ts by vo l ume d i s t i l l ed wa t er .

To each three ga l l ons o f the m i x ture , add one ounce o f SOD IUM
HYDROX IDE , CP(NaOH) st i cks or pe l l e t s (one pound SOD IUM s
HYDROX IDE to 48 ga l l ons) . Caus t i c soda ( l ye ) mus t no t be used .
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g .

 

A i r Compressor . Be fore s t ar t i ng the a i r compressor ascer t a i n the
l eve l o f the o i l i n the a i r compressor crankcase by us i ng o i l gage ( f i g .
122) . I f there i s a de f i c i ency o f o i l , rep l en i sh un t i l the o i l reaches he i gh t
i nd i ca t ed by upper no t ch on the o i l gage . C l ose i n t ers t age coo l er dra i n
cock ( f i g . 123) , open i n t ers t age coo l er ven t cock (L , f i g . 58) . Ro t a t e the
o i l f i l t er ag i t a tor one turn ( f i g . 124) . Now press the s t ar t i ng bu t ton a t
the a i r compressor push-bu t ton s t a t i on (B , f i g . 155) . I f i t i s an t i c i pa t ed
tha t the p i ece i s to be i n opera t i on con t i nuous l y , press the bu t ton marked
" CONT INUOUS . " I f the p i ece i s to be he l d i n read i ness for ac t i on , the
bu t ton marked " AUTOMAT IC " shou l d be opera t ed . A f t er the mo tor

F i gure 125-Remov i ng Dus t Gap

 

F i gure 126-Ad j us t i ng O i l Pressure
- -A i r Compressor

 

-A i r Compressor

has been i n Opera t i on for approx i ma t e l y 14 m i nu t es exam i ne a i r gage. .

 

(B , f i g . 66) to see tha t the a i r pressure reg i s t ers be tween 135 and 155
pounds per square i nch . Exam i ne the o i l pressure gage (3 , f i g . 66) to
i nsure tha t proper l ubr i ca t i on for the compressor par ts i s be i ng ma i n-
t a i ned . The gage po i n t er shou l d i nd i ca t e pressure a t 36 to 35 on the
d i a l . I f o i l pressure gage shows l ess than m i n i mum pressure the ma t t er
shou l d be ca l l ed to the a t t en t i on o f the ordnance personne l who w i l l
make ad j us tmen t s - as i nd i ca t ed i n f i gures 125 and 126 .

(1) The i n t ers t age coo l er ven t cock (L , f i g . 58) mus t be i n open
pos i t i on when the compressor i s opera t i ng au toma t i ca l l y . The cock may
be c l osed when the compressor i s opera t i ng con t i nuous l y .

(2) I f there i s l eakage a t the re l ay va l ves (K and S , f i g . 58) , the
un l oader f i ngers ( f i g . 65) w i l l f a i l to re l ease the three i n t ake va l ves
(F i g . 65) and pump i ng ac t i on w i l l no t be rees t ab l i shed a t the prescr i bed

166
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pressure drop . When th i s occurs , the magne t i c un l oader p l unger shou l d
be pressed down severa l t i mes ( f i g . 128) . Th i s ac t i on d i scharges the a i r
i n the un l oad i ng sys t em a i r reservo i r ( f i g . 54) through the re l ay va l ves .
The f ree l y escap i ng a i r w i l l c l ean the va l ve sea t s ( f i g . 63) and s top the
l eak .

(3) The cond i t i on o f the o i l i n the compressor crankcase mus t be
checked f requen t l y . When the cond i t i on o f the o i l becomes unsa t i s f ac tory
as ou t l i ned i n the spec i f i ca t i ons o f the Lubr i ca t i on Gu i de , the o i l i s
dra i ned f rom the crankcase by remov i ng the dra i n p l ug (R , f i g . 58)
and ( f i g . 127) .

RA PD 38814

F i gure 127-Rernov i ng Crankcase Dra i n P i ng-A i r Compressor

(4)

 

A sa f e t y va l ve (B , f i g . f i b) pro t ec t s the i n t ers t age coo l er aga i ns t
excess i ve pressure and shou l d be kep t i n work i ng order by open i ng i t
da i l y when the mach i ne i s runn i ng .

(S)

 

I f the a i r pressure canno t be ma i n t a i ned be tween the l i m i t s o f
7 . 35 pounds and 155 pounds , the ma t t er shou l d be ca l l ed to the a t t en t i on
o f the ordnance personne l . F i gure 128 i nd i ca t es the ad j us tmen t o f the
pressure l i m i t s .

(6)

 

The a i r i s drawn i n to each l ow pressure s t age cy l i nder through
an i n t ake a i r f i l t er (F , f i g . 58 } . These a i r f i l t ers mus t be exam i ned f re - ' -
quen t l y, to ascer t a i n tha t they are no t c l ogged w i th fore i gn ma t t er . When

_ t

th i s occurs the f i l t er e l emen t s shou l d be removed as i nd i ca t ed i n f i gure



7 M 9-471
9

16- INCH SEACOAST GUN MATER IEL
GUN MK . I I M1 ; BARBETTE CARR IAGE M4

G !;

a 4
Xa

w

1 1

SCORNUw X.
d
L

L

: ; ZF



OPERAT ION

RA PD 38816A

F i gure 129-Remov i ng W i ng Nu t -A i r Compressor

169

F i gure 129-1-Remov i ng A i r F i l t er E l emen t for C l ean i ng-
A i r Compressor

RA PD 38816
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A-NUT 87010
B-SET SCREW A10029B AND

LOCK WASHER BECX I M
C-CRADLE LOCK CHA IN

(ASSEMBLY) B18735 I

LOCKED POS IT ION

LOOSEN ING CRADLE AND RECO IL PARTS LOCK
(TO T IGHTEN NUT-PULL UP ON WRENCH)

D _ , _ , SET SCREW A I0029A AND
LOCK WASHER BECX I M

E -BOLT 87009
F -STUD B7008

B F E A C

 

D

F i gure 130-Crad l e and Re t a i l Par ts Lock

170

C

D

UNLOCKED POS IT ION

RA FD 3372 I
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F i gure 731-Opera t i ng E l eva t i ng Fo l l ow-up Con t ro l (E l eva t i ng
Handwhee l Power C l u t ch Sh i f t Lever i n " Power " Pos i t i on)

! !A PD 33817A ,

KA PD 38817

F i gure 131-1-Opera t i ng E l eva t i ng Handwhee l Power C l u t ch Sh i f t Lever

171



16- INCH SEACOAST GUN MATER IEL
GUN MK . 11 M1 ; BARBETTE CARR IAGE M4

OBSERV ING CLEARANCE
WH ILE ADJUST ING

BRAKE BAND
SPR ING SUPPORT

172

A-BRAKE BAND PEEP HOLE
COVER A149803

B-R IVET BMCX1
C-BRAKE BAND C54880
D-BRAKE BAND L IN ING

C54881
E-BRAKE DRUM 8162991
F - (LEFT S IDE) DRUM SHAFT

BEAR ING C5486 i
(R IGHT S IDE) GEAR CASE

D42539
CLEARANCE OF 1 / 32 INCH
WHEN BRAKE IS " OFF "

RA PD 38770
F i gure 132-E l eva t i ng Brake Bond C l earance (Brake Levers Up)

129 . The a i r f i l t er e l emen t s mus t be washed i n l i gh t o i l , no t kerosene or
gaso l i ne .

h . E l eva t i ng the Gun by Hand . The gun shou l d be e l eva t ed and
depressed w i th i n prescr i bed . l i m i t s per i od i ca l l y to i nsure proper oper -
a t i on o f the par ts .

(1)

 

Be fore - any ac t i on i s t aken to e l eva t e the gun e i ther by hand or
power , the crad l e and reco i l i ng par ts l ock ( f i g . 130) mus t be i n p l ace
w i th the nu t (A , f i g . 130) secure l y screwed on to the s tud (F , f i g . 130)

-1 - - to avo i d any s l i pp i ng o f the gun through the crad l e , wh i ch m i gh t occur
- i f the a i r pressure i n the recupera tor cy l i nders shou l d be l ess than tha t

requ i red to ho l d the gun i n ba t t ery a t var i ous degrees o f e l eva t i on .

(2) ELEVAT ING CLUTCH SH I FTER LEVER . To e l eva t e the gun by
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A B C D E F G

A- (SPR ING IND ICATOR) SCREW

 

E-1BRAKE BAND SUPPORT
BCAX2BD

 

ADJUST)NGY NUT BBGX1E
(BRAKE GR IPP ING) SPR ING

 

F - -BRAKE BAND SUPPORT ROD
IND ICATOR A149870

 

(LONG) 6163032
C- - (BRAKE GR IPP ING) SPR ING

 

G-SPL IT COTTER P IN (%8 x 1 1/ 4)
ADJUST ING NUT B153029

 

BFAX l DH
D- ($RAKE GR IPP ING) SPR ING ROD

 

F l - (BRAKE BAND SUPPORT)
6163027

 

RETA INER CAP A149874

F i gure 133-E l eva t i ng Broke Bond Spr i ng Suppor t and
Gr i pp i ng Spr i ng Ad j us tors

RA PD 38769A

RA PD 38789

F i gure 1 33-1-Ad j us t i ng Tens i on o f Broke Gr i pp i ng Spr i ng
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A-SCREW BCAX2CM

B- -NUT BBAX2D

C-ADJUST ING ROD BRACKET
(R IGHT) B163028A
(LEFT) B163028B

D-WASHER BEBX1 R

E- (ADJUST ING ROD) NUT
BBAX2C

F -ADJUST ING ROD
A149877

G- SCREW BCAX2CE

174

F i gure 134- -E l eva t i ng Brake Wear Ad j us tmen t

(3) ELEVAT ING BRAKES . The e l eva t i ng brakes on th i s moun t are
hab i tua l l y se t , l ock i ng the t i pp i ng par ts and preven t i ng any e l eva t i ng
or depress i ng movemen t o f the gun un t i l f r i c t i on on the brake drums
( f i gs . 132 and 79) i s re l eased .

(4)

 

BRAKE LEVERS . Brake re l ease l evers (Q and R , f i g . 68) , l oca t ed
on the r i gh t s i de o f the car r i age , are des i gned for l ock i ng the brakes a t
any des i red pos i t i on .

(a ) Be fore any ac t i on i s t aken to e l eva t e or depress the gun e i ther
by hand or mo tor power , the l evers mus t be ra i sed and he l d i n ra i sed
pos i t i on un t i l the gun has been e l eva t ed or depressed to the des i red
ang l e .

 

_

(b)

 

These l evers are connec t ed to a cross sha f t (W , f i g . 80) and pro-
v i de brak i ng ac t i on on bo th r i gh t and l e f t brake drums . When re l eased

hand the e l eva t i ng c l u t ch sh i f t er l ever (F , f i g . 74) , l oca t ed a t the e l e -
va t i ng handwhee l , mus t be se t a t " HAND " pos i t i on ( f i g . 131) .

 

s
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F i gure 136-Opera t i ng E l eva t i ng Crank
RA PD 38819

the l evers re turn by grav i ty to a hor i zon t a l pos i t i on . Th i s movemen t
resu l t s i n l ock i ng the brake band ( f i g . 132 . and D . f i g . 79) to the drums ,
thus preven t i ng fur ther movemen t o f the t i pp i ng par ts .

(c ) Observa t i on and t es t o f the brak i ng mechan i sm mus t be made
a t f requen t i n t erva l s to i nsure tha t there i s no b i nd i ng or drag on the
brake drums when the brake l evers ' are ra i sed . and tha t the brake drums
and bands are proper l y i n con t ac t when the brake l evers are re l eased .

17 6
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(d)

 

A peepho l e ( f i g . 132) i s prov i ded i n the covers o f the r i gh t and
l e f t brake drums wh i ch enab l es the opera tor to check the c l earance
be tween the drums and brake bands . .

(e ) Dev i ces for ad j us t i ng the f r i c t i on on the brake drums and for
ma i n t a i n i ng concen t r i c i t y o f the brake bands are l oca t ed on the upper
sur f aces o f the r i gh t and l e f t s i de f rames . When the brake l evers are
ra i sed to max i mum e l eva t i on a c l earance o f i nch shou l d ex i s t be tween
the brake drums and bands ; and f requen t t es ts w i l l be made to i nsure
tha t th i s cond i t i on ex i s ts . Ad j us tmen t o f c l earance be tween the brake

F i gure X37-Tes t i ng Trunn i on C l earance

drums and bands w i l l be made by remov i ng the caps (H , f i g . 133) f rom
the ad j us t i ng screws and l oosen i ng or t i gh t en i ng the nu t s (E , f i g . 133)

un t i l the requ i red c l earance i s ob t a i ned . Ad j us tmen t o f spr i ng rod nu t s
(C , f i g . 83) w i l l be made as requ i red to i nsure a proper gr i p o f the brake
bands an the drums when the l evers are re l eased .

( f ) Wear o f the brake bands i s compensa t ed for by t i gh t en i ng the
i nner nu t s ( f i g . 134 , and J , f i g . 86) on the brake band ad j us t i ng rods .
The ad j us tmen t i s l ocked by the ou t er nu t s .

v

(5)

 

ELEVAT ING HANDWHEEr - For hand e l eva t i on an e l eva t i ng hand-
whee l (E , f i g . 7 , 4) and ( f i g . 135) i s prov i ded -on the r i gh t s i de o f the
moun t and an e l eva t i ng crank ( f i g . 136) on the l e f t s i de . Hand power for
e l eva t i ng may be app l i ed on the handwhee l and crank s i mu l t aneous l y .
These un i t s are d i rec t l y connec t ed and canno t be opera t ed i ndepend-
en t l y .

17 7
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(6)

 

LOAD ING POS IT ION PO INTER . A l oad i ng pos i t i on po i n t er (P , f i g .
73) , wh i ch , enab l es the opera tor to qu i ck l y se t the gun to the cor rec t
l oad i ng ang l e o f 3 degrees , 48 m i nu t es , i s l oca t ed on the r i gh t s i de f rame



(7)

 

CRADLE TRUNN ION CLEARANCES .

(a )

 

Be fore e i ther hand or power e l eva t i on i s under t aken the pos i t i on
o f the crad l e t runn i ons i n re l a t i on to the t runn i on beds i n the s i de

TM 9-471
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near the e l eva t i ng and mo tor _on t ro l handwhee l s . Th i s dev i ce i s l oca t ed
so as to make p l a i n l y v i s i b l e to the opera tor on the r i gh t s i de o f the

car r i age whe ther the gun i s be i ng e l eva t ed by hand or power . I t i s no t
to be cons i dered as a means o f se t t i ng the gun for any purpose o ther
than l oad i ng .

RA PD 38822

F i gure 138- [Opera t i ng Travers i ng C l u t ch Sh i f t Lever ( i n Pos i t i on f ar
Manua l Travers i ng) -S i gh t and S i gh t Bracke t no t Assemb l ed

f rames mus t show a c l earance a t the bo t tom o f the t runn i on o f exac t l y
0 . 008 o f an i nch , th i s measuremen t to be t aken a t the i ns i de o f the
r i gh t and l e f t s i de f rames ( f i g . 137) . Shou l d the c l earance a t th i s po i n t
be grea t er or l ess than 0 . 008 o f an i nch , ad j us tmen t mus t be made by
means o f the l ower ad j us t i ng nu t s (C , f i g . 76 , and H , f i g . 77) l oca t ed
under the rear ends o f the an t i f r i c t i on l evers (P , f i g . 76 , and D , f i g . 77)
un t i l the prescr i bed c l earance i s ob t a i ned .

(b) To i ncrease the c l earance be tween the t runn i on and t runn i on
bed , re l ease the l ock i ng nu t (B , f i g . 76 , and f , f i g . 77) on the l ower
end o f the Be l l ev i l l e spr i ng rod (A , f i g . 76 , and K , f i g . 77) , and turn the
ad j us t i ng nu t (C , f i g . 76 , and H , f i g . 77) un t i l proper c l earance be tween
the t runn i ons and t runn i on beds i s ob t a i ned . Then rese t the l ock nu t .
The us i ng serv i ce w i l l no t a t t emp t to make ad j us tmen t s o f the t ens i on
on the Be l l ev i l l e spr i ngs (D , f i g . 76 , and G , f i g . 77) .

1

 

(c ) For c l earance t es t use th i ckness gage furn i shed w i th the arma -
men t ches t .
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F i gure 139-Opera t i ng Le f t Travers i ng Crank (Shown w i thou t Sh i e l d)

REMOV ING
FOOT FROM
DEPRESSED
SLOW-MOT ION
HANDWHEEL
CLUTCH
TREADLE

BASE L INE
OF SH IELD

OPERAT ION

TM 9-471
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F i gure 140-Opera t i ng l e f t Travers i ng Handwhee i s
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F i gure 141-Ad i us t i ng Mu l t i -d i sk Fr i c t i on Dev i ce
I tA PD 3882 ' 5

(d) The t runn i on bear i ngs mus t be kep t thorough l y l ubr i ca t ed a t
a l l t i mes (see sec t i on IV , paragraph 18) .

(8) ELEVAT ION PO INTER . To de t erm i ne the approx i ma t e pos i t i on
o f the gun a t var i ous degrees o f e l eva t i on f rom m i nus 3 degrees depres-
s i on to 46 degrees e l eva t i on , gradua t i on l i nes have been scr i bed on the
sur f ace o f the r i gh t t runn i on bear i ng ( f i g . 76) .

(a )

 

An e l eva t i on po i n t er ( j , f i g . 76) a t t ached to the crad l e t runn i on
reg i s t ers the approx i ma t e ang l e o f e l eva t i on when the t i pp i ng par ts are
maneuvered .

(b)

 

F i na l de t erm i na t i on o f the ang l e o f f i re i s made by means o f the
d i a l read i ngs on the e l eva t i on da t a rece i ver ; bu t the gun commander
shou l d observe the e l eva t i on po i n t er on the t runn i on to se t the gun to
approx i ma t e f i r i ng pos i t i on .

i .

 

E I eva t i ng ' the Gun by Power .
(1) To e l eva t e the gun by power se t the e l eva t i ng c l u t ch sh i f t er

l ever (F , f i g . 74) a t " POWER " pos i t i on ( f i g , 131) .
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RA PD 38826

F i gure 142-Opera t i ng t ravers i ng Speed-gear Con t ro l (Upper )
(C l u t ch Sh i f t Lever i n " Power " Pos i t i on)

(2)

 

Press the " START " bu t ton a t the e l eva t i ng push-bu t ton s t a t i on
(Q , f i g . 151) to ac t i va t e the e l eva t i ng mo tor (W , f i g . 151) wh i ch i s
l oca t ed i n the e l eva t i ng mo tor chamber under the r i gh t p l a t form .

(3)

 

Turn i ng the handwhee l c l ockw i se depresses the gun ; turn i ng the
whee l coun t erc l ockw i se e l eva t es i t .

(4)

 

F - l eva t i ng and depress i ng speeds are con t ro l l ed by the opera t i on
o f the fo l l ow-up con t ro l handwhee l wh i ch regu l a t es the movemen t o f
the gun through opera t i on o f the mo tor speed gear . When the fo l l ow-up
con t ro l handwhee l i s no t be i ng turned , the gun w i l l be he l d mo t i on l ess
i n i t s t runn i ons by the e l eva t i ng hydrau l i c speed gear . When opera t i ng
by power , the hand e l eva t i ng crank ( f i g_ 136) on the l e f t s i de o f the
moun t shou l d be removed .

(5)

 

FOLLOW-UP CONTROL . To e l eva t e or depress the gun as requ i red ,
man i pu l a t e the fo l l ow-up con t ro l handwhee l ( j , f i g . 68 , and L , f i g . 69) ,
fo l l ow i ng the d i rec t i on i nd i ca t ed by the d i rec t i on marks on the con t ro l
handwhee l .
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RA PD 38827
F i gure 143- -Opera t i ng Az i mu th Observer ' s Speed-gear Con t ro l

(a ) Turn i ng the con t ro l handwhee l coun t erc l ockw i se e l eva t es the
gun : turn i ng the handwhee l c l ockw i se depresses the gun .

(b) The fo l l ow-up con t ro l mechan i sm enab l es the opera tor to con-
t rO l the e l eva t i on and depress i on o f the gun by power and a l so to s top
the movemen t o f the gun a t any des i red pos i t i on . Th i s i s accomp l i shed
by means o f the con t ro l handwhee l ( j , f i g . f i b , and H , f i g . 71) .

(c )

 

Turn i ng the con t ro l handwhee l i n the d i rec t i on i nd i ca t ed by the
ar rows on the handwhee l causes the con t ro l sha f t to ro t a t e and s t ar t the
speed gear i n mo t i on thus opera t i ng the e l eva t i ng gear i ng . The cons t ruc -
t i on o f the gear i ng i s such tha t movemen t o f the p i ece i n e l eva t i on ceases
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or an eye two i nches i n d i ame t er . Two o f these eyebo l t s are screwed i n to
the b l ank pressure p l ug ho l es i n the mushroom head o f the ob tura tor
sp i nd l e . A rod may be i nser t ed through the two eyes , i f des i red , to l i f t
the ob tura tor sp i nd l e for i nser t i on i n to breechb l ock or for remov i ng
f rom breechb l ock .

b .

 

Removab l e Pr i mer Sea t Wrench Eyebo l t . The removab l e pr i mer
sea t wrench eyebo l t ( f i g . 194) i s abou t 3 i nches l ong and l 4 i nch i n
d i ame t er . I t i s used to i nser t the l ock i ng p i ece i n the removab l e pr i mer
sea t wrench ( f i g . 194) .

71 . FUNNELS .
a .

 

Reco i l Cy l i nder F i l l i ng Funne l . The f i l l i ng funne l assemb l y ( f i g .
190) wh i ch con t a i ns a funne l , a bronze f er ru l e , a f l ex i b l e copper tube ,
a n i pp l e , a nu t and washer , i s used to f i l l the reco i l cy l i nder . The funne l
i s hooked on a bracke t on the r i gh t s i de o f the crad l e . Th i s bracke t keeps
the funne l h i gher than the reco i l cy l i nder and the expans i on chamber so
tha t the reco i l cy l i nder can be f i l l ed w i th l i qu i d and any a i r tha t m i gh t
rema i n i n the cy l i nder i s forced up i n to the expans i on chamber .

b . Coun t er reco i l Cy l i nder F i l l i ng Funne l . Th i s funne l assemb l y
( f ag . 190) , wh i ch cons i s ts o f a funne l , f er ru l e , coup l i ng , a shor t n i pp l e , a

washer and nu t , i s screwed over the f i l l i ng ho l e o f the coun t er reco i l
cy l i nder and i s used for pour i ng l i qu i d i n to the cy l i nder .

72 . GAGES .
a . Prope l l i ng Charge Gage . Th i s gage ( f i g . 191) i s made f rom a

V2 - i nch brass rod wh i ch i s shaped to form a t rue c i rc l e , the d i ame t er o f
wh i ch i s the exac t d i ame t er the prope l l i ng charge shou l d have . The ends
o f the rod pro j ec t ou tward and are r i ve t ed toge ther to form a hand l e . The
prope l l i ng charge gage i s used to de t erm i ne the max i mum a l l owab l e
d i ame t er o f the prope l l i ng charge to be used . I f the d i ame t er o f the
charge i s too grea t , the space be tween the top sur f ace o f the charge and
the top o f the chamber wa l l i s e l i m i na t ed , thereby i n t er f er i ng w i th the
pro j ec t i on o f the f l ame f rom the i gn i t er to the f ron t o f the powder
charge . Th i s cond i t i on some t i mes bu i l ds up excess i ve pressures wh i ch
prove dangerous when f i r i ng the gun . Th i s gage , however , i s no t used on
the " care - i gn i t er t ype charge . "

b .

 

Th i ckness Gage . Th i s gage ( f i g . 191) i s a f ee l er gage wh i ch i s a
s t r i p o f spr i ng s t ee l 0 . 008 i nch th i ck . The th i ckness gage i s used to gage
the c l earance be tween the crad l e t runn i on and t runn i on bed . The crad l e
t runn i ons are suppor t ed i n f l oa t i ng ro l l er bear i ngs un t i l the gun i s re -
co i l ed . In reco i l the t runn i ons sea t down i n the t runn i on bed to t ake care
o f the ext ra l oad . There fore , the c l earance be tween the crad l e t runn i ons
and t runn i on beds mus t be gaged accura t e l y and the an t i f r i c t i on dev i ce
mus t be ad j us t ed for th i s c l earance .

73 . HAND RAN IN IER .
a . The assemb l ed rammer ( f i g . 192) and s t a f f i s common l y ca l l ed
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the rammer . I t i s used to ram the pro j ec t i l e f i rm l y i n to i t s sea t i n the
bore o f the gun i n case the power rammer assemb l y i s no t used . The
hand rammer proper i s an a l um i num cone -shaped head prov i ded w i th
a coup l i ng for f as t en i ng the s t a f f . A sca l e ( f i g . 188) i s marked on the
cy l i ndr i ca l wooden s t a f f to i nd i ca t e when the pro j ec t i l e i s proper l y sea t ed
i n the bore .

b .

 

I f a s t a f f l onger than 24 f ee t i s des i red , sp l i ce the s t a f f w i th o ther
s t a f f sec t i ons o f the des i red l eng th , coup l i ng them toge ther w i th a p i ece
o f bo i l er tub i ng abou t 10 i nches l ong and w i th the same ou t s i de d i ame t er
as tha t o f the cy l i ndr i ca l wooden s t a f f .

74 . LOAD ING TROUGH SPR ING COMPRESS ING SCREWS .
a . Two o f these screws ( f i g . 192) are prov i ded for the assemb l i ng

or d i sassemb l i ng o f the l oad i ng t rough spr i ng ba l ance un i t p l a t e . When
the l oad i ng t rough spr i ng i s no t compressed and the p l a t e i s p l aced
aga i ns t the end o f the spr i ng , the compress i ng screws are l ong enough to
run through the ou t er ho l es i n the p l a t e and screw i n to the t rough ,
thereby compress i ng the l oad i ng t rough spr i ngs enough to screw shor t er
screws i n to the i nner ho l es to secure the p l a t e to the t rough . The com-
press i ng screws are removed when . the shor t er screws are assemb l ed .

75 . PLUMBER ' S FORCE PUMP .
a . Th i s hand pump , i n connec t i on w i th a hose , i s used to f l ush

SOLVENT , dry-c l ean i ng , under pressure i n to the reco i l cy l i nder for
c l ean i ng the i n t er i or o f the cy l i nder be fore i t i s re f i l l ed w i th new reco i l
f l u i d .

76 . REAMERS .
a .

 

Two reamers ( f i g . 192) are prov i ded for c l ean i ng the pr i mer sea t .
One i s the pr i mer sea t rear t i er wh i ch i s abou t n i ne i nches l ong and has
a T-shaped hand l e . The o ther i s s i m i l ar to the above bu t has a grea t er
s l ope on the cu t t i ng end and i t i s used for c l ean i ng the pr i mer sea t s l ope .

77 . REDUC ING VALVE L I FT ING BOLT .
a .

 

Th i s bo l t ( f i g . 191) i s abou t s i x i nches l ong w i th an eye a t one end
and threads a t the o ther . I t i s used for l i f t i ng the breech mechan i sm re -
duc i ng va l ve p i s ton f rom the reduc i ng va l ve dash po t .

78 .

 

ROLLER L I FT HOOK .
a . The ro l l er l i f t hook assemb l y ( f i g . 191) cons i s ts o f two hooks

f as t ened toge ther a t one end by a common r i ng . The hook assemb l y i s
used to a i d i n l i f t i ng the t ravers i ng ro l l ers when they are removed f rom
the racer .

79 . SCRAPERS .
a .

 

Me t a l Scrapers . There are two me t a l scrapers ( f i g . 192) bo th pro-
300
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v i ded w i th a b l ade a t each end . One (14 i nches l ong) i s used for scrap i ng
o l d pa i n t and o i l f rom gun sur f ace , wh i l e the o ther (24 . i nches l ong) i s
used for scrap i ng o l d pa i n t and o i l f rom car r i age sur f aces . These scrapers
are used a f t er a pa i n t remov i ng so l u t i on has been app l i ed and beg i ns to
dry on the sur f ace . The sur f ace c l ean i ng i s comp l e t ed by the use o f mop
and wa t er .

b .

 

S t ee l Scraper and Socke t . Th i s scraper ( f i g . 192) i s used to scrape
COMPOUND , rus t preven t i ve , f rom the bore o f the gun , pr i or to c l ean-
i ng and s l ush i ng opera t i ons . I t shou l d no t be used for scrap i ng copper
depos i ts f rom the bore . Decopper i ng the bore i s proh i b i t ed . The scraper
cons i s ts o f a sem i c i rcu l ar s t ee l b l ade wh i ch i s secured to one end o f a
socke t w i th a bronze nu t . The sponge s t a f f i s screwed i n to the . o ther end
o f the socke t when requ i red .

80 . SCREWDR IVERS .
a . Cam Ro l l er P i vo t Screwdr i ver . Th i s screwdr i ver ( f i g . 192) i s

used on the coun t erba l ance cam ro l l er p i vo t .
b .

 

Spr i ng Rod P i s ton Screwdr i ver . Th i s i s a hexagona l shaped bar
screwdr i ver ( f i g . 192) w i th a b l ade a t one end . I t i s used on the spr i ng
rod p i s ton o f the coun t erba l ance c l os i ng cy l i nder .

81 . SHOT TONGS .
a . The sho t tongs ( f i g . 193) are the G i l mar t i n t ype . They have a

s t ee l cas t f rame wh i ch i s sem i c i rcu l ar i n shape and f i t s snug l y around
the pro j ec t i l e near i ts cen t er o f grav i ty . Two cams wh i ch ho l d the pro-
j ec t i l e i n the tongs are f i t t ed to the two ends o f the f rame . A w i re rope
runs f rom each cam to a common r i ng a t the top o f the f rame . When the
r i ng i s pu l l ed the cams ro t a t e . Th i s ac t i on re l eases the pro j ec t i l e f rom
the tongs . The tongs are used for hand l i ng pro j ec t i l es i n the emp l acemen t .

82 . SPONGES .
a . The bore sponge ( f i g . 193) i s an a l um i num cas t i ng around wh i ch

i s wrapped three s t r i ps o f f e l t . Two th i cknesses o f bur l ap wh i ch are no t
shown i n f i gure 193 are used to cover the core and the f e l t . A shank
socke t i s prov i ded on one end o f the sponge i n to wh i ch the s t a f f may be
screwed when des i red . Th i s sponge i s used for spong i ng the bore w i th a
spong i ng so l u t i on .

b . The chamber sponge ( f i g . 193) i s made up the same as the bore
sponge descr i bed above , excep t tha t the chamber sponge has a grea t er
d i ame t er than the bore sponge and i s used for spong i ng the chamber o f
the gun w i th the spong i ng so l u t i on . Bur l ap cover i ng for th i s sponge i s
no t shown i n f i gure 193 .

83 . SPONGE PROP .
a .

 

The sponge prop ( f i g . 193) i s used as a s t and for the sponge and
s t a f f . The head end o f the sponge and s t a f f res ts upon the suppor t i n
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order to f ac i l i t a t e chang i ng o f head par ts , a l so to i nsure tha t head par ts
are kep t c l ean by be i ng he l d . above the ground .

84 . SPONGE TUB ,
a .

 

The sponge tub . ( f i g . 193) i s used to re j uvena t e the sponges . The
tub i s f i l l ed w i th a so l u t i on o f wa t er and cas t i l e soap i n wh i ch the
sponges are a l l owed to soak be fore spong i ng the bore or chamber .

8s . STAVES .
a . Genera l . The bore and chamber sponge s t aves are made up o f

cy l i ndr i ca l wooden sec t i ons two i nches i n d i ame t er .
b .

 

The bore sponge s t a f f i s composed o f one sec t i on " B " (175 i nches
l ong) , one sec t i on " E " (145 i nches l ong) , and f i ve sec t i ons " E " (each
114 i nches l ong) . The to t a l l eng th o f s t a f f i s 8 ,90 i nches .

e . The chamber sponge s t a f f i s composed o f one s t a f f sec t i on " B "
(175 i nches l ong) and one . s t a f f sec t i on " E " (145 i nures l ong) wh i ch
makes the to t a l l eng th 320 i nches .

86 . TORS ION WASHER ASSEMBLY P IN .
a . Th i s i s a s t ee l t apered p i n ( f i g . 191) 4 f i nches l ong , used for

assemb l i ng the tors i on washer assemb l y i n the f i r i ng l ock . The p i n i s
i nser t ed i n a ho l e i n the tors i on washer to a l i ne a ho l e i n the washer
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w i th a ho l e i n the f i r i ng l ock hammer bracke t so tha t the f i r i ng l ock
tors i on washer screw may be i nser t ed .

87 .

 

VENT CLEAN ING B IT .
a . The ven t c l ean i ng b i t i s for c l ean i ng the ob tura tor sp i nd l e ven t .

a .

 

The removab l e pr i mer sea t wrench ( f i g . 19=1) cons i s ts o f the fo l -
l ow i ng p i eces : Wrench hous i ng , socke t , hous i ng cap , hammer b l ock and
l ock i ng p i ece . A f t er remov i ng the f i r i ng l ack f rom ob tura tor sp i nd l e i n-
s t a l l i n i t s p l ace the wrench hous i ng a f t er engag i ng the threads o f the
hous i ng w i th those on the ob tura tor sp i nd l e . Inser t the l ock i ng p i ece by
means o f the eyebo l t descr i bed i n paragraph 70 b . Se t the hammer
b l ock i n the socke t , then en t er the socke t i n the hous i ng and ho l d i t i n
p l ace by means o f the hous i ng cap screwed on to the hous i ng . P l ace the
ra t che t wrench descr i bed i n paragraph 88 1 on the hexagon end o f the
socke t and proceed to unscrew the pr i mer sea t . I f the pr i mer sea t i s hard
to s t ar t , t ap l i gh t l y w i th a hand hammer on the end o f the hammer
b l ock , a t the same t i me pu l l i ng on the ra t che t wrench . I t shou l d then
unscrew eas i l y .

b .

 

The reco i l l ock nu t wrench ( f i g . 195) i s a spec i a l s i ng l e open-end
wrench w i th a 4 . 28- i nch open i ng . I t i s used on the reco i l p i s ton rod
l ock nu t .

c . The s i de f rame wrench ( f i g . 195) i s a s i ng l e -end wrench w i th
4 . 65- i nch open i ng . I t i s used on the nu t s o f the t aper dowe l s on each
s i de a t the f ron t and a t the rear o f the s i de f rame .

d . The p i s ton rod nu t wrench ( f i g . 195) i s a hook t ype spanner
wrench used on the rear and forward reco i l p i s ton rod nu t s .

e .

 

The rammer sha f t co l l ar wrench ( f i g . 196) i s a f ace t ype spanner
wrench used on the co l l ar o f the rammer sha f t .

f .

 

The rammer head bush i ng wrench ( f i g . 195) i s a spec i a l f ace t ype
spanner wrench wh i ch i s used to remove the bush i ng f rom the rammer
head .

The rammer head g l and wrench ( f i g . 195) i s a spec i a l two-end
comb i na t i on spanner type wrench . I t i s used i n remov i ng the rammer
head g l and .

h .

 

The rammer spr i ng cy l i nder head wrench (F i g . 196) i s a f ace t ype
spanner wrench wh i ch i s abou t e i gh t i nches l ong . I t i s used to remove
the spr i ng cy l i nder head wh i ch i s on the rammer head assemb l y .

i .

 

The reco i l cy l i nder pack i ng nu t wrench ( f i g . 195) i s a spec i a l hook
t ype spanner wrench wh i ch i s s l i pped on f rom the end o f the nu t ra ther
than hooked over the nu t the usua l way . I t i s used on the reco i l cy l i nder
pack i ng nu t .

The c l os i ng spr i ng ad j us t i ng nu t wrench ( f i g . 196) i s a p i n t ype
306
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spanner wrench used on the ad j us t i ng nu t to ad j us t the compress i on o f
the breech coun t erba l ance spr i ng .

k . The reduc i ng va l ve wrench ( f i g . 196) i s a socke t wrench w i th a
T-shaped . hand l e . I t i s used on the ad j us t i ng screw o f ' the breech rnecha -
n i sm reduc i ng va l ve wh i ch reduces the a i r pressure tha t i s used i n
c l os i ng the breech .

I . The ra t che t wrench ( f i g . 144) , wh i ch i s abou t 20 i nches l ong , i s
used w i th the removab l e pr i mer sea t wrench i n rep l ac i ng or remov i ng
a pr i mer sea t i n the ob tura tor sp i nd l e .

m .

 

The pressure p l ug wrench ( f i g . 195) i s a box wrench (1 . 52- i nch
hexagon) . I t has a 13 f s- i nch hand l e . I t i s used on - the pressure p l ugs i n
the ob tura tor .

n .

 

The h i nge p i n bush i ng and recupera tor pu t t rod nu t wrench ( f i g .
196) i s a f ace t ype spanner wrench used to remove the breechb l ock
car r i er h i nge p i n bush i ng and the recupera tor pu l l rod nu t .

o .

 

The f i r i ng p i n bush i ng wrench ( f i g . 195) i s a spec i a l spanner type
wrench wh i ch i s used to remove the Br i ng p i n bush i ng .

p .

 

The ob tura tor nu t wrench ( f i g . 196) i s a Y8 - i nch s t ee l rod , shaped
to form a hand l e re i n forced by a cross bar . The two ends o f the rod f i t
i n to the two ho l es i n the ob tura tor nu t . The wrench i s used f ar t i gh t en-
i ng and l oosen i ng the ob tura tor nu t .

q . The car r i er bu f f er body head wrench ( f i g . 196) i s a f ace t ype
spanner wrench used to remove the head o f breechb l ock car r i er bu f f er
body .

r . The car r i er bu f f er head g l and wrench ( f i g . 3 . 96) i s a f ace t yp t
spanner wrench wh i ch i s used to remove the breechb l ock car r i er bu f f e t
head g l and .

s .

 

The bu f f er p l unger g l and wrench ( f i g . 196) i s a spec i a l f ace ty p ,
spanner wrench abou t s i x i nches l ong and i t i s used to remove the bu f f e
p l unger g l and l oca t ed on the breech mechan i sm opera t i ng l ever bu f f f f e3
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Sec t i on X I I ,

MATER IEL AFFECTED BY GAS (DECONTAM INAT ION)
Paragraph

Pro t ec t i ve measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
C l ean i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Decon t am i na t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

89 .

 

PROTECT IVE MEASURES .
a . When ma t er i e l i s i n cons t an t danger o f gas a t t ack , unpa i n t ed

me t a l par ts w i l l be l i gh t l y coa t ed w i th eng i ne o i l . Ins t rumen t s are i n-
c l uded among the i t ems to be pro t ec t ed by o i l f rom chem i ca l c l ouds or
chem i ca l she l l s , bu t ammun i t i on i s exc l uded . Care mus t be t aken tha t
the o i l does no t touch the op t i ca l par ts o f i ns t rumen t s or l ea ther or
canvas f i t t i ngs . Ma t er i e l no t i n . use w i l l be pro t ec t ed w i th covers as f ar
as poss i b l e . Ammun i t i on w i l l be kep t i n sea l ed con t a i ners .

b . Ord i nary f abr i cs o f f er prac t i ca l l y no pro t ec t i on aga i ns t mus t ard
gas or l ew i s i t e . Rubber and o i l c l o th , for examp l e , w i l l be pene t ra t ed
w i th i n a shor t t i me . The l onger the per i od dur i ng wh i ch they are ex-
posed , the grea t er the danger o f wear i ng these , ar t i c l es . Rubber boo t s
worn i n an area con t am i na t ed w i th mus t ard gas may o f f er a grave
danger to men who wear them severa l days a f t er the bombardmen t .
Impermeab l e c l o th i ng w i l l res i s t pene t ra t i on more than an hour , bu t
shou l d no t be worn l onger than th i s .

90 . CLEAN ING .
a . A l l unpa i n t ed me t a l par ts o f ma t er i e l tha t have been exposed to

any gas excep t mus t ard and l ew i s i t e mus t be c l eaned as soon as pos-
s i b l e w i th SOLVENT , dry-c l ean i ng , or ALCOHOL , dena tured , and
w i ped dry . A l l par ts shou l d then be coa t ed w i th eng i ne o i l .

b .

 

The us i ng arm w i l l decon t am i na t e the ext er i or sur f aces , the bore ,
the breechb l ock assemb l y , and a l l porous a t t achmen t s such as st raps ,
covers , e t c . , o f ar t i l l ery f i e l d p i eces exposed to gas .

c . Ammun i t i on wh i ch has been exposed to gas mus t be thorough l y
c l eaned be fore i t can be f i red . To c l ean ammun i t i on use AGENT , de -
con t am i na t i ng , noncor ros i ve , or i f th i s i s no t ava i l ab l e , s t rong soap and
coo l wa t er . A f t er c l ean i ng , w i pe a l l ammun i t i on dry w i th c l ean rags .
Do no t use dry powdered AGENT , decon t am i na t i ng (ch l or i de o f l i me )
(used for decon t am i na t i ng cer t a i n t ypes o f ma t er i e l on or near ammun i -
t i on supp l i es) ; as f l am i ng occurs through the use o f ch l or i de o f l i me on
l i qu i d mus t ard .

91 . DECONTAM INAT ION .
a . For the remova l o f l i qu i d chem i ca l s (mus t ard , l ew i s i t e , e t c . )

f rom ma t er i e l , the fo l l ow i ng s t eps shou l d be t aken ;
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(1)

 

PR o ' rECT I VE MEASURES .

TM 9-471
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(a ) For a l l o f these opera t i ons a comp l e t e su i t o f i mpermeab l e
c l o th i ng and a serv i ce gas mask w i l l be worn . Immed i a t e l y a f t er remova l
o f the su i t , a thorough ba th w i th soap and wa t er (pre f erab l y ho t ) mus t
be t aken . I f any sk i n areas have come i n con t ac t w i th mus t ard , i f even
a very sma l l drop o f mus t ard ge t s i n to the eye , or i f the vapor o f mus-
t ard has been i nha l ed , i t i s i mpera t i ve tha t comp l e t e f i rs t -a i d measures
be g i ven w i th i n 20 to 30 m i nu t es a f t er exposure . F i rs t -a i d i ns t ruc t i ons
are g i ven i n TM 9-850 and FM 21-40 .

(b) Garmen t s exposed to mus t ard w i l l be decon t am i na t ed . I f the
i mpermeab l e c l o th i ng has been exposed to vapor on l y , i t may be decon-
t am i na t ed by hang i ng i n the open a i r , pre f erab l y i n sun l i gh t , for severa l
days . I t may a l so be c l eaned by st eam i ng for two hours . I f the i m-
permeab l e c l o th i ng has been con t am i na t ed w i th l i qu i d mus t ard , s t eam-
i ng for s i x to e i gh t hours w i l l be requ i red . Var i ous k i nds o f s t eam i ng
dev i ces can be i mprov i sed f rom ma t er i a l s ava i l ab l e i n the f i e l d .

b . Procedure .
(1)

 

Commence by f ree i ng ma t er i e l o f d i r t through the use o f s t i cks ,
rags , e t c . , wh i ch mus t be burned or bur i ed i mmed i a t e l y a f t er th i s
opera t i on .

(2)

 

I f the sur f ace o f the ma t er i e l i s coa t ed w i th grease or heavy o i l ,
th i s grease or o i l shou l d be removed be fore decon t am i na t i on i s begun .
SOLVENT , dry-c l ean i ng , or o ther ava i l ab l e so l ven t s for o i l shou l d be
used w i th rags a t t ached to ends o f s t i cks .

(3)

 

Decon t am i na t e the pa i n t ed sur f aces o f the ma t er i e l w i th b l each-
i ng so l u t i on made by m i x i ng one par t AGENT , decon t am i na t i ng (ch l o-
r i de o f l i me ) , w i th one par t wa t er . Th i s so l u t i on shou l d be swabbed over
a l l sur f aces . Wash o f f thorough l y w i th wa t er , then dry and o i l a l l
sur f aces .

(4) A l l unpa i n t ed me t a l par ts and i ns t rumen t s exposed to mus t ard
or l ew i s i t e mus t be decon t am i na t ed w i th AGENT , decon t am i na t i ng ,
noncor ros i ve , m i xed one par t so l i d to f i f t een par ts so l ven t (ACETY-
LENE TETRACHLOR IDE) . I f th i s i s no t ava i l ab l e , use warm wa t er
and soap . B l each i ng so l u t i on mus t no t be used , because o f i t s cor ros i ve
ac t i on . Ins t rumen t l enses may be c l eaned on l y w i th PAPER , l ens , t i ssue ,
us i ng a sma l l amoun t o f ALCOHOL , e thy l . Coa t a l l me t a l sur f aces
l i gh t l y w i th eng i ne o i l .

(5) In the even t AGENT , decon t am i na t i ng (ch l or i de o f l i me ) , i s
no t ava i l ab l e , ma t er i e l may be t emporar i l y c l eaned w i th l arge vo l umes
o f ho t wa t er . However , mus t ard l y i ng i n j o i n t s or i n l ea ther or canvas
webb i ng i s no t removed by th i s procedure and w i l l rema i n a cons t an t
source o f danger un t i l the ma t er i e l can be proper l y decon t am i na t ed .
A l l mus t ard washed f rom ma t er i e l i n th i s manner l i es unchanged on
the ground , mak i ng i t necessary tha t the con t am i na t ed area be p l a i n l y
marked w i th warn i ng s i gns be fore abandonmen t .

309



TM 9-471
91

16- INCH SEACOAST GUN MATER IEL -
GUN MK . 11 M I ; 8ARBETTE CARR IAGE A$4

(6)

 

The c l ean i ng or decon t am i na t i ng o f ma t er i e l con t am i na t ed w i th
l ew i s i t e w i l l wash arsen i c compounds i n to the so i l , po i son i ng many wa t er
supp l i es i n the l oca l i t y for e i ther men or an i ma l s .

(7) Lea ther or canvas webb i ng tha t has been con t am i na t ed shou l d
be scrubbed thorough l y w i th b l each i ng so l u t i on . In the even t th i s t rea t -
men t i s i nsu f f i c i en t , i t may be necessary to burn or bury such ma t er i e l . -

(8) Dera i l ed i n forma t i on on decon t am i na t i on i s con t a i ned i n PM
21-40 , TM 9-850 , and TC 38 , 1941 , Decon t am i na t i on .



Sec t i on Xd l l

ART ILLERY , SEACOAST : PRESSURE TEST ING
Paragr+nph

De f i n i t i ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Use o f pressure gages for seacoas t ar t i l l ery . . . . . . . . . . . . . . . . . . . .

 

93
Excess i ve pressures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
L i m i t a t i ons on use o f prope l l i ng charges . . . . . . . . . . . . . . . . . . . . . ..

 

95
Max i mum perm i ss i b l e pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

92 . DEF IN IT IONS .
a . The E l as t i c S t reng th Pressure i s the compu t ed i n t erna l gas

pressure i n a gun wh i ch , a t the sec t i on under cons i dera t i on , w i l l s t ress
the me t a l i n some l ayer o f the wa l l t angen t i a l l y r i p to the m i n i mum
e l as t i c l i m i t wh i ch i s prescr i bed for the me t a l f rom wh i ch the member
i s made .

b .

 

The Max i mum Pressure i s the max i mum va l ue o f the pressure
exer t ed by the powder gases on the wa l l s o f a gun dur i ng the f i r i ng o f a
round .

c .

 

The Ra t ed Max i mum Pressure for any ty , pe x o f gun i s tha t va l ue
o f the max i mum pressure wh i ch i s spec i f i ed i the

 

9order spec i f i ca t i ons
as the upper l i m i t o f average pressure wh i ch may! t e ' deve l oped by an
accep t ab l e powder i n the form o f prope l l i ng charges wh i ch w i l l i mpar t
the spec i f i ed muzz l e ve l oc i t y to the spec i f i ed pro j ec t i l e .

d .

 

The Perm i ss i b l e Mean Max i mum Pressure for any type o f gun
i s tha t va l ue wh i ch , shou l d no t be exceeded by the average o f the rnax i -
mum pressures deve l oped i n a ser i es o f rounds f i red under any serv i ce
cond i t i on .

e .

 

The Perm i ss i b l e Ind i v i dua l Max i mum Pressure for any type o f
gun i s tha t va l ue wh i ch shou l d no t be exceeded t ry the max i mum
pressure deve l oped ' b y any i nd i v i dua l round under any serv i ce con-
d i t i on .

93 . USE OF PRESSURE GAGES FOR SEACOAST ART ILLERY .
a .

 

Ma j or Ca l i ber Pressure Gages . For seacoas t cannon equ i pped
for ma j or ca l i ber pressure gages , pressure measuremen t s w i l l be made
i n a l l prac t i ces w i th serv i ce or t arge t prac t i ce ammun i t i on . Copper
cy l i nders shou l d be changed a f t er each sho t o f t r i a l f i re and mus t be
changed a f t er comp l e t i on o f t r i a l f i re . Copper cy l i nders need no t be
changed be tween sho t s o f record f i re ,

b . Med i urn or M i nor Ca l i ber Gages . For seacoas t cannon us i ng
med i um or m i nor ca l i ber gages , pressure measuremen t s w i l l be l i m i t ed
to sho t s o f t r i a l f i re . . Ext reme care mus t be t aken a f t er each round to
i nsure tha t no gage rema i ns i n the bore .

NOTE : Shou l d there be ev i dence tha t excess i ve pressures are be i ng
deve l oped , the f i r i ng w i l l be s topped and an i nves t i ga t i on made to
de t erm i ne the cause .

TM 9-471
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94 . EXCESS IVE PRESSURES .

a .

 

Excess i ve pressures are cons i dered as fo l l ows :

b .

 

When the average o f the max i mum ; pressures deve l oped i n the
i nd i v i dua l rounds exceeds the perm i ss i b l e mean max i mum pressure , or :

c .

 

When the max i mum pressure deve l oped i n any i nd i v i dua l round
exceeds the perm i ss i b l e i nd i v i dua l max i mum pressure .

95 . L IM ITAT IONS ON USE OF PROPELL ING CHARGES .

a .

 

The prope l l i ng charges shou l d no t be used i n a prac t i ce i f i n
the t r i a l sho t s the mean , o f the max i mum pressure read i ngs exceeds the
perm i ss i b l e mean for the par t i cu l ar gun , or the recorded pressure on any
round exceeds the perm i ss i b l e i nd i v i dua l max i mum pressure , or i f the
d i f f erence be tween the max i mum pressures ob t a i ned on any two rounds
exceed a va l ue equa l to 15 percen t o f the mean o f the group . In the
l a t t er case , the powder i s l i ab l e to deve l op dangerous pressures i f f i r i ng
i s con t i nued , or , i f no t ac tua l l y unsa f e , may g i ve excess i ve ve l oc i t y
var i a t i on wh i ch w i l l be re f l ec t ed i n to the range d i spers i on .

b .

 

The ro eu 9d_
X 'p

 

pJ X I n Xcharges w i l l no t be used i n subsequen t prac t i ces
i f i n the record sho t s the recorded pressure exceeds by more than 5

percen t the perm i ss i b l e . i nd i v i dua l max i mum pressure . The S percen t
i ncrease i s based upon the assump t i on tha t the coppers i n the gages
have no t been changed be tween i nd i v i dua l rounds . Under such cond i -
t i ons gage read i ngs are usua l l y somewha t h i gher than the pressure on

any i nd i v i dua l round .

96 . MAX IMUM PERM ISS IBLE PRESSURE .
a .

 

Max i mum perm i ss i b l e pressures for var i ous cannon are l i s t ed i n ,
co l umns 4 , S and 6 o f the t ab l e be l ow . Co l umn 3 l i s ts the ra t ed max i -
mum pressure for each cannon . Th i s pressure i s l i s t ed i n f i r i ng t ab l es
under the cap t i ons " Max i mum pressure for wh i ch the gun i s des i gned "
or " Max i mum pressure . "

b .

 

Tab l e o f Pressures .

* Pressure recorded by a ser i es o f rounds w i thou t chang i ng coppers .
312

1 2 3 4 5 5

Compu t ed Ra t ed Perm i ss i b l e Porm i ss }b]e Per r rass i bW
E l as t i c Max i mum Mean Ind i v i dua l Max i mum

GUNS S t reng th- Pressure Max i mum Max i mum Pressure
Pressure Pressure Pressure Record 5ha l s

ps i ps i ps i ps i ps i

16 ' Gun Mk . I IX
Mod . I (Navy) 50 , 500 38 , 000 41 , 000 43 , 700 45 , 604
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STORAGE
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Faragroph

Genera l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . 97

97 . GENERAL.
a .

 

When the moun t i s to rema i n i n a cond i t i on o f d i suse for a con-
s i derab l e t i me , the f i n i shed par ts w i l l be coa t ed w i th a pro t ec t i ve coa t -
i ng o f COMPOUND , rus t preven t i ve , and the var i ous zn-echan i sms w i l l
be thorough l y l ubr i ca t ed i n accordance w i th i ns t ruc t i ons ou t l i ned i n
sec t i on IV .

(1)

 

Exam i na t i on w i l l be made o f a l l covers and o ther c l os i ng dev i ces
to i nsure tha t they are secure l y f as t ened i n p l ace to exc l ude the en t rance
o f mo i s ture and fore i gn ma t t er f rom the work i ng par ts .

(2)

 

The fo l l ow i ng par ts w i l l be removed f rom the moun t and s tored
i n a sa f e , dry p l ace a t the for t i f i ca t i on .

(a )

 

F i r i ng l ock (enc l osed i n f i r i ng l ock case ) .
(b)

 

Cab l e l oop w i th f i t t i ngs .
(c )

 

S i gh t l i gh t i ng cords w i th f i t t i ngs .
(d)

 

F i r i ng magne tos w i th connec t i ng cards and f i t t i ngs .
(e )

 

Por t ab l e l amps w i th cords and f i t t i ngs .
( t )

 

Dur i ng per i ods o f i nac t i v i t y , as above re f er red to , the breech and
muzz l e o f the gun shou l d be pro t ec t ed by. assemb l i ng the breech and
muzz l e covers prov i ded w i th the moun t .
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29 . GENERAL .

Sec t i on V i l l

ELECTR ICAL , EQU IPMENT
Paragraph

a . The e l ec t r i ca l equ i pmen t for the M4 moun t cons i s ts o f power

c i rcu i t s , l i gh t i ng c i rcu i t s and f i r i ng c i rcu i t s .

(1)

 

Cur ren t for power and l i gh t i ng i s brough t to the emp l acemen t

by means o f . cab l es wh i ch t erm i na t e i n spec i a l recep t ac l es l oca t ed i n

a recess i n the emp l acemen t we l l .

(2)

 

The cur ren t i s genera t ed a t the for t i f i ca t i ons by means o f D i ese l

eng i ne genera tors .

Cur ren t f ar power and l i gh t i ng i s de l i vered to the recep t ac l es
(3)

on the emp l acemen t through two cab l es e i ther o f wh i ch may be used

i ndependen t l y . From th i s po i n t i t i s car r i ed through a cab l e l oop and

recep t ac l e on the f ron t segmen t o f the racer to the ma i n d i s t r i bu t i on

box l oca t ed under the i nner p l a t form on the r i gh t s i de o f the moun t .

(4)

 

power for the f i r i ng c i rcu i t i s genera t ed on the moun t by means

o f f i r i ng magne tos l oca t ed on the r i gh t and l e f t s i des o f the car r i age .

b . Cab l e Loop . A cab l e l oop ( f i g . 149) approx i ma t e l y 24 f ee t i n

l eng th , des i gned for car ry i ng the power and l i gh t i ng cur ren t f rom the

recep t ac l e (E , f i g . 150) on the emp l acemen t to an i den t i ca l recep t ac l e

on the racer i s prov i ded Th i s cab l e i s o f su f f i c i en t l eng th to compensa t e

for the t ravers i ng movemen t o f the moun t to ext remes o f pos i t i on to

the r i gh t and l e f t o f the cen t er l i ne o f f i re , w i thou t s t ra i n or f rac ture o f

the cab l e and connec t i ng par ts .

(1) The cab l e i s prov i ded a t each end w i th three -w i re , three -po l e ,

600-vo l t a -c commerc i a l recep t ac l e p l ugs (C , f i g . 154) equ i pped w i th

 

r " ,

a re t a i n i ng nu t ( I ) , f i g . 150) wh i ch mus t be screwed on to the recep t ac l e

when the l oop i s assemb l ed .
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(2)

 

Hook c l amps (A , f i g . 150) are assemb l ed on the cab l e to wh i ch
cha i n snap f as t en i ngs are assemb l ed . These f as t en i ngs are assemb l ed to
bracke t s on the wa l l o f the emp l acemen t and to the racer body ( f i g .
149) and are i n t ended to sus t a i n the we i gh t o f the cab l e and re l i eve the
s t ra i n on the recep t ac l e p l ugs .

(a )

 

The cab l e end hav i ng the hook c l amp l oca t ed approx i ma t e l y 18
i nches f rom the cab l e p l ug i s assemb l ed to the recep t ac l e on the racer_
The end hav#r i g the hook c l amp approx i ma t e l y 31 i nches f rom the cab l e
p l ug i s assemb l ed to one o f the recep t ac l es on the emp l acemen t .

(3) The ends o f the recep t ac l es on the racer and emp l acemen t are
prov i ded w i th c l os i ng caps (J , f i g . 150) to be screwed on to the ends o f
the recep t ac l es when the p l ugs are removed .

(4) Dup l i ca t e recep t ac l es ( f i g . 149) are assemb l ed s i de by s i de i n
the founda t i on recess a t the f ron t o f the moun t to i nsure a con t i nuous
f l ow o f cur ren t to the emp l acemen t i n case one o f the cab l es becomes
unserv i ceab l e .

(a ) In the even t o f i n j ury to e i ther o f the ma i n f eeder cab l es , the
o ther may be emp l oyed by chang i ng the recep t ac l e p l ug f rom the
" DEAD " l i ne recep t ac l e to the ac t i ve l i ne recep t ac l e con t i nu i ng an un-
i n t er rup t ed f l ow o f cur ren t to the power and l i gh t i ng dev i ces on the
moun t .

(5) - A f eeder cab l e and cab l e l oop for convey i ng e l ec t r i ca l da t a to
the e l eva t i ng and t ravers i ng da t a rece i vers i s under deve l opmen t and

w i l l be connec t ed to the moun t when comp l e t ed . Loca t i on o f the re -
cep t ac l es for the cab l e and l oop , when assemb l ed , i s i nd i ca t ed by do t s
on f i gure 149 .

c ,

 

Ma i n D i s t r i bu t i on Box . The ma i n f eeder cab l e l ead i ng f rom the
recep t ac l e l oca t ed on the f ron t segmen t o f the racer en t ers the ma i n
d i s t r i bu t i on box (G , f i g . 151) and ( f i g . 152) through a wa t er t i gh t con-
nec tor a t the top . The cab l e i s o f the three -conduc tor type , coded red ,
wh i t e , and b l ack . The ou t s i de d i ame t er o f the cab l e i s 1 . 67 i nches and
the to t a l l eng th i s approx i ma t e l y 19 f ee t . The cab l e i s d i v i ded i ns i de
the d i s t r i bu t i on box and i s a t t ached to three para l l e l bars (K , L and N ,
f i g . 152) f rom wh i ch pos i t i on the cur ren t i s d i s t r i bu t ed to the power and
l i gh t i ng cab l es .

(1)

 

Four o f the cab l es l ead i ng f rom the ma i n d i s t r i bu t i on box car ry
cur ren t for power . The f i f th cab l e l eads to the ma i n l i gh t i ng t rans former
(E , f i g . 151) and ( f i g . 153) l oca t ed under the r i gh t p l a t form .

30 . DESCR IPT ION AND FUNCT ION ING OF POWER EQU IP .
MENT .

-1 4

 

a .

 

Mo tor Speed Gears and Con t ro l l ers . From the ma i n d i s t r i bu t i on
box 440-vo l t cur ren t i s supp l i ed to a l l mo tors through the i r respec t i ve
con t ro l l ers .
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ELEVAT I ' 4G
BRAKE

GROSS-5HAET

A-CABLE LOOP RECEPTACLE
074676 W ITH SCREW
BCAX ICC

C -RECEPTACLE BRACKET
B162575

_ . 24 FT , LOOP

-POWER CABLE CONNECTOR
8162517

D _SUPPORT BRACKET 8162579
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E -SCREW BCAX1 ED

F -CABLE SUPPORT CHA IN
ASSEMBLY C54687

G -CONNECTOR UN ION 818711

t i -CABLE LOOP (ASSEMBLY)
D42364

F i gure 149- -Ar rangemen t o f Cab l e Loops for power and
Da t a Transm i ss i on

RA PD 3882
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A- -CLAMP 6162577 (OF THE LOOP SUPPORT ING CHA IN-
ASSEMBLY D42364)

B- (CABLE CLAMP) SCREW BCAX IAE AND NUT BBAX IA
C-POWER CABLE LOOP PLUG C54686
a -PLUG RETA IN ING NUT
E -POWER CABLE LOOP PLUG RECEPTACLE C54676
F -CONNECTOR 6162517 OV ITH NEOPRENE BUSH ING)
G -RECEPTACLE BRACKET 6162575
H- (RECEPTACLE) SCREW BCAX ICC
J -RECEPTACLE CAP
K- (POWER CABLE LOOP PLUG

RECEPTACLE BRACKET)
SCREW BCAX IED

L - (POWER CABLE LOOP
SUPPORT ING BRACKET)
SCREW BCAX I ED

M-POWER CABLE LOOP
SUPPORT ING BRACKET
5162579

N- (LOOP SUPPORT ING
CHA IN) SNAPBOLT
SPFX I AA

P - (LOOP SUPPORT ING
CHA IN) " S " HOOK
SCAX I H

Q- (LOOP SUPPORT ING)
CHA IN SDAX IB

b

C

E

RA PD 3883 f l

F i gure 150-Power Cab l e Loop P l ug-Recep t ac l e and Suppor t i ng Cha i n
220
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F i gure 152-Power Pane l
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A- -COVER GASKET
B- - (ELEVAT ING CABLE) TERM INAL

LUG A217802-SCREW BCAX) CB
WASHER BECX I K AND
NUT BBAX IC

C- - - (TRAVERS ING CABLE)
TERM INAL LUG A21780 I
SCREW BCAX I CB- -WASHER
BECK f K AND NUT BBAX I C

D- - (A IR COMPRESSOR CABLE)
TERM INAL LUG A217801
SCREW BCAX I CB- -WASHER
BECX I K AND NUT BBAX IC

E - (L IGHT ING CABLE) TERM INAL
LUG A217801- - -SCREW BCAX I CS
WASHER BECX I K AND
NUT BBAX IC

F - - (RAMMER CABLE) TERM INAL
LUG A217802- - -SCREW BCAX1 CD
WASHER BECX I K AND
NUT BBAX I C

G- - (FEEDER CABLE) TERM INAL
LUG A217803- -SCREW BCAX1 CC
WASHER BECX) K AND
NUT BBAX IC

H- - - INSULAT ION PLATE C87093
! - -BUSS BAR D ISTANCE PLATE

616252?-SCREW BCAX i CD
AND WASHER BECX I K

K- -BUSS BAR B162520
L- -BUSS BAR 8162519
M- - (BUSS BAR) SCREW BCKX4DK
N-BUSS BAR 8162518
P - - (TRAVERS I NG CABLE)

CONNECTOR 8162514
Q- - - tA i R COMPRESSOR CABLE)

CONNECTOR B1(52515
R- - (L IGHT ING CABLE)

CONNECTOR B162514
S - - - (FEEDER CABLE)

CONNECTOR B) 62517
T- - - (RAMMER CABLE)

CONNECTOR 8162515
U- - (ELEVAT ING CABLES

CONNECTOR 8162516
V- -POWER PANEL BODY D42342

Legend f ar F i gure 152-Power Pane l
( ILLUSTRAT ION ON OPPOS ITE PAGE)

22 3

TM
94w

;
30

RA F0 3983 ;
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E - -FUSE (CARTR IDGE) 10 AMP .

A-PLATE (NAME) A217897

 

F -CUT-OUT A217898 W ITH
W ITH SCREW BCOX 1 CS

 

SCREW BCNX4AG- -WASHER
BEAX 1 F AND NUT BBKX2GB-COVER (BOX) C97106

W ITH SCREW BCNX4BE

 

G -TRANSFORMER C87107
AND WASHER SEAX IG

 

W ITH SCREW BCNX4CG-

C -PLATE . i I NSULAT ION X 131 , 62599

 

NUT BEAX i A AND WASHER

W ITH SCREW BCNX4CG AND

 

SEAX I H

WASHER BEAX( H

 

H-BOX 042348 W ITH SCREW

-TERM INAL A217823

 

BCAX IEE-WASHER BECX IM
AND NUT SSAX1 E

A217899C
RA PD 38834

F i gure 153- -Ma i n L i gh t i ng Trans former , (Assemb l y)
224
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(1) TRAVERS ING MoToR . The t ravers i ng mo tor (D , f i g . 154) i s
l oca t ed on the upper sur f ace o f the ou t er p l a t form a t the l e f t f ron t o f
the car r i age . I t i s a Genera l E l ec t r i c , to t a l l y enc l osed 7V2 -horsepower ,
440-vo l t , 3-phase , 60-cyc l e , f an-coo l ed , gear - type mo tor des i gned for
629 revo l u t i ons per m i nu t e

(a )

 

A Wa t erbury hydrau l i c speed gear des i gned to con t ro l the speed
and d i rec t i on o f movemen t o f the ro t a t i ng par ts i s a t t ached to the mo tor
by a spec i a l coup l i ng .

(b) The e l ec t r i c t ravers i ng mo tor con t ro l l er (A , f i g . 154) i s l oca t ed
under - the ou t er p l a t form a t the l e f t f ron t o f the car r i age . I t i s a Wes t -
i nghouse 7 % -horsepower , 440-vo l t , 10 . 15-amp , 3-phase , 60-cyc l e con-
t ro l l er , equ i pped w i th a manua l con t ro l l ever for " ON , " " OFF " and
" RESET " opera t i on .

(2)

 

ELEVAT ING MOTOR . The e l eva t i ng mo tor (W , f i g . 151) i s l oca t ed
on a p l a t form under the i nner p l a t form on the r i gh t s i de o f the car r i age .
I t i s a to t a l l y enc l osed Genera l E l ec t r i c , 50-horsepower , 440-vo l t , 3-

phase , f an-coo l ed , gear - type mo tor des i gned for 420 revo l u t i ons per
m i nu t e .

(a ) A Wa t erbury hydrau l i c speed gear , s i ze 35 , spec i a l , w i th r i gh t
ang l e va l ve p l a t e des i gned to con t ro l the speed and d i rec t i on o f e l eva t i on
and depress i on o f the gun and t i pp i ng par ts , i s a t t ached to the mo tor by
means o f a spec i a l coup l i ng .

The e l ec t r i c e l eva t i ng mo tor con t ro l l er ( j , f i g . 153 , ) i s l oca t ed
under the i nner p l a t form on the r i gh t s i de o f the car r i age and to the
r i gh t o f the rammer con t ro l l er . I t i s a 50-horsepower , 440-vo l t , 60 . 5-amp ,
3-phase , 60-cyc l e con t ro l l er equ i pped w i th a manua l con t ro l l ever for
" ON , " " OFF " and " RESET " opera t i on .

(3)

 

RAMMER MOTOR . The rammer mo tor (T , f i g . 151) i s l oca t ed to
the r i gh t o f the ' rarnmer case and i s a t t ached to a mo tor base wh i ch i n
turn i s bo l t ed to the racer be tween the rear ends o f the s i de f rames . I t i s

a to t a l l y enc l osed 30-horsepower , 440-vo l t , 3-phase , 60-cyc l e , f an-coo l ed ,
gear - type mo tor des i gned for 561 revo l u t i ons per m i nu t e .

(a ) A Wa t erbury hydrau l i c speed gear , s i ze 10 , w i th separab l e " A "
and " $ " end cons t ruc t i on , des i gned to con t ro l the speed and d i rec t i on
o f movemen t o f the rarnmer head and cha i n , i s a t t ached to the mo tor .
The " A " end (Q , f i g . 110) i s connec t ed to the mo tor sha f t by means o f
a spec i a l coup l i ng . The " S " end ($ , f i g . I10) i s connec t ed to and con t ro l s
the movemen t o f the rammer par ts .

 

'

(b) The e l ec t r i ca l rammer mo tor con t ro l l er (N , f i g . 1511 i s l oca t ed
under the i nner p l a t form on the r i gh t s i de o f the car r i age to the l e f t o ¬
the e l eva t i ng mo tor con t ro l l er . I t i s a 30-horsepower , 440-vo l t , 36 . 7-amp ,

3-phase , 60-cyc l e con t ro l l er equ i pped w i th a manua l con t ro l l ever for
" ON , " " OFF " and " RESET " opera t i on .

, (4)

 

A IR COMPRESSOR AND MOTOR CARR IAGES 19 To 22 . The a i r Com-
pressor and mo tor un i t for Car r i ages Nos . 19 , 20 , 21 and 22 ( f i gs . 58 and
155) i s l oca t ed under the l e f t i nner p l a t form .
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(a )

 

The mo tor i s a to t a l l y enc l osed t ype KF , 24-horsepower , 3-phase ,
60-cyc l e , 440-vo l t , f an-coo l ed mo tor des i gned for 724 revo l u t i ons per
m i nu t e w i th ro tor moun t ed on the a i r compressor sha f t .

 

'

(b) The compressor i s a t ype 6 / 6 x 5 x 5-V3A2 un i t d i rec t l y con-
nec t ed to the mo tor .

(c )

 

The mo tor and compressor ' un i t i s des i gned for the fo l l ow i ng
cond i t i ons o f serv i ce

Speed 690 revo l u t i ons per m i nu t e .
D i sp l acemen t 113 cub i c f ee t per m i nu t e .
Ac tua l capac i t y 88 cub i c f ee t per m i nu t e f ree a i r .
D i scharge pressure 150 pounds G . A . .
Vo l ume t r i c e f f i c i ency 77 . 9 percen t .
Brake horsepower 24 brake horsepower . .
Pressure se t t i ng 155 pounds cu t -ou t , 135 pounds cu t - i n .

(5)

 

A IR COMPRESSOR AND MOTOR CARR IAGES No . 23 AND Up . The
compressor and mo tor un i t for Car r i ages No ' 23 and up i s l oca t ed i n the
same pos i t i on as for Car r i ages Nos . 19 , 20 , 21 and 22 .

(a ) The mo tor i s 25-horsepower , 3-phase , 60-cyc l e , 444-vo l t , f an-
coo l ed , 874 revo l u t i ons per m i nu t e . Connec t i on o f the mo tor and com-
pressor i s made by means o f a spec i a l f l ex i b l e coup l i ng .

(b) The compressor i s a t ype 53yg x 455 x 5-V3A2 un i t and d i f f ers
f rom the compressors on Car r i ages Nos . 19 , 20 , 21 and 22 pr i nc i pa l l y
i n the d i ame t er o f the p i s tons and cy l i nders and the f ac t tha t i t i s

equ i pped w i th a d i rec t -dr i ven f an a t t ached to the compressor sha f t i n-
s t ead o f a be l t -dr i ven f an as used on Car r i ages Nos . 19 to 22 .

(c )

 

The ma i n d i f f erence i n the cond i t i ons o f serv i ce o f the two com-
p l e t e mo tor and compressor un i t s i s i n the speed o f opera t i on .

(d)

 

I t w i l l be no t ed tha t there i s no d i f f erence i n the ac tua l f ree a i r
capac i t y o f 88 cub i c f ee t per m i nu t e , the cu t -ou t pressure a t 155 pounds ,
or the cu t - i n pressure a t 135 pounds , per square i nch , nor i n the d i s-
charge pressure o f 150 pounds .

(e ) The e l ec t r i c mo tor and a i r compressor con t ro l l er (A , f i g . 155)
for bo th t ypes o f a i r compressor mo tors i s l oca t ed on the l e f t o f the
car r i age . I t i s a t t ached by a bracke t to the l e f t s i de f rame and bo l t ed
to the l e f t e l eva t i ng gear p l a t e . I t i s a Wes t i nghouse 25-horsepower , 440-
vo l t , 36 . 5 amp , 3-phase , 60-cyc l e con t ro l l er equ i pped w i th a manua l
con t ro l l ever for " ON , " ' " OFF " and " RESET " opera t i on .

TRAVERS ING L IM IT SW ITCH DEV ICE . To preven t power t raverse
o f the -moun t beyond prescr i bed l i m i t s an e l ec t r i ca l t ravers i ng l i m i t
sw i t ch (M , f i g . 104) i s a t t ached to the l ower end o f the ma i n t ravers i ng
bracke t a t the f ron t o f the racer . (See L i m i t s o f Traverse , par . 9 j (2) ) .

(a ) . The sw i t ch i s so des i gned tha t when t raverse to the r i gh t or l e f t
o f the cen t er l i ne o f f i re reaches 66 degrees , a whee l (R , f i g . 104) a t t ached
to the sw i t ch comes i n con t ac t w i th ra i l s (B , f i g . 104) wh i ch are bo l t ed
}o the base r i ng near the pos i t i ons o f ext reme r i gh t and l e f t t raverse .



ELECTR ICAL EQU IPMENT

TM 9-471
30

Pressure o f the whee l aga i ns t the ra i l deenerg i zes the mo tor and preven t s
fur ther movemen t o f the ro t a t i ng mass by e l ec t r i ca l power .

(7) PUSH-BTJTTON STAT IONS . For the purpose o f con t ro l l i ng the
var i ous mo tors and o ther power app l i ances on the moun t , push-bu t ton
s t a t i ons are prov i ded a t conven i en t l oca t i ons on the car r i age . These
s t a t i ons are opera t ed f rom the work i ng p l a t form and are o f su f f i c i en t
he i gh t f rom the f l oor l eve l to be eas i l y access i b l e .

(a ) The push-bu t ton s t a t i on sw i t ches , l i m i t sw i t ch , and pressure
sw i t ch are so des i gned as to con t ro l on l y the cur ren t for the magne t o f
the con t ro l s . They do no t car ry the fu l l mo tor cur ren t ,

(8) TRAVERS ING PUSH-BUTTON STAT ION . The push-bu t ton s t a t i on
for the t ravers i ng con t ro l l er (E , f i g . 154) and ( f i g . 156) i s l oca t ed on the
l e f t s i de o f the moun t near the s l ow-mo t i on t ravers i ng and con t ro l . hand-
whee l s . I t con t a i ns push bu t tons for s t ar t i ng and s topp i ng the t ravers i ng
mo tor and i n add i t i on i s prov i ded w i th a bu t ton for con t ro l l i ng the l i m i t
sw i t ch dev i ce on the racer and base r i ng .

(9) ELEVAT ING PUSH-BUTTON STAT ION . The push-bu t ton s t a t i on
( f i g . 157 , and Q , f i g . 151) for the e l eva t i ng con t ro l l er ( , ) , f i g . 151) i s
l oca t ed . on the r i gh t s i de o f the car r i age neares t and . to the rear o f the

e l eva t i ng handwhee l . I t i s prov i ded w i th " START " and " STOP " push
bu t tons for s t ar t i ng and s topp i ng the e l eva t i ng mo tor .

(10)

 

RAMMER - PUSH-BUTTON STAT ION . The push-bu t ton s t a t i on ( f i g .
157 , and R , f i g . 151) for the rammer con t ro l l er (N , f i g . 151) i s i den t i ca l
w i th the push-bu t ton s t a t i on for the e l eva t i ng con t ro l l er . I t i s l oca t ed on
the r i gh t s i de o f the car r i age , near and to the rear o f the e l eva t i ng push-
bu t ton s t a t i on . I t i s prov i ded w i th " START " and " STOP " bu t tons for
s t ar t i ng and s topp i ng the rarnmer mo tor .

(11) A i R COMPRESSOR PUSH-BUTTON STAT ION . The push-bu t ton
s t a t i on ( f i g . 158 , and B , f i g . 155) for the a i r compressor and mo tor con-
t ro l l er (A , f i g . 155) i s l oca t ed on the l e f t s i de o f the car r i age , near and
to the . rear o f the a i r compressor con t ro l l er . I t i s prov i ded w i th " START "
and " STOP " bu t tons for s t ar t i ng and s topp i ng the a i r compressor mo tor .
I t i s a l so prov i ded w i th two con t ro l bu t tons for es t ab l i sh i ng con t i nuous
or i n t erm i t t en t opera t i on o f the a i r compressor .

(a ) The a i r compress i ng dev i ce i s equ i pped w i th a pressure sw i t ch
and magne t i c un l oader ( f i g . 61) wh i ch opera t es i n accordance w i th the
se t t i ng o f the bu t tons i n the push-bu t ton s t a t i on . When push bu t ton i s
se t a t " CONT INUOUS " the a i r compressor un i t w i l l opera t e con t i nu-
ous l y supp l y i ng a i r to the compressed a i r t anks as requ i red to ma i n t a i n
pressure be tween the l i m i t s o f 135 and 155 pounds per square i nch . When
pressure o f 155 pounds i s es t ab l i shed under " CONT INUOUS " oper -
a t i on the mo tor con t i nues to opera t e bu t the a i r i s bypassed through the
compressor , thereby avo i d i ng danger o f excess pressure i n the a i r com-
pressor un i t .

(b)

 

When the push bu t ton i s se t a t " AUTOMAT IC " the mo tor w i l l
opera t e on l y to es t ab l i sh max i mum pressure o f 155 pounds per square
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i nch . When th i s pressure i s reached the pressure sw i t ch ( f i g . 61) opera t e -
to s top the mo tor wh i ch w i l l be reenerg i zed when the pressure drops to
135 pounds per square i nch . The mo tor w i l l con t i nue to opera t e un t i l
the max i mum pressure o f 155 pounds i s aga i n a t t a i ned , thus i nsur i ng

a i r pressure be tween the l i m i t s o f 135 and 155 pounds per square i nch
a t a l l t i mes .

(12) POWER CABLES .

(a ) The cab l e l oop ( f i g . 149) l ead i ng f rom the recep t ac l e on the
emp l acemen t (E , f i g . 15( } ) to an i den t i ca l recep t ac l e on the racer car r i es
cur ren t for bo th power and l i gh t i ng . I t cons i s ts o f three conduc tors each
made up o f 2 . 59 s t rands o f No . 1 / Q t i nned copper w i re conduc tor , en-
c l osed i n a pro t ec t i ve cas i ng hav i ng an ou t s i de d i ame t er o f 1 . 7Q i nches .
The to t a l vo l t age capac i t y o f the cab l e i s 600 vo l t s ,

(b)

 

The cab l e l ead i ng f rom the recep t ac l e on the racer (E , f i g . 150)
to the ma i n d i s t r i bu t i on box (G , f i g . 151) and ( f i g . 1 . 52) car r i es-cur ren t

ELECTR ICAL EQU IPMENT
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for power and l i gh t i ng . I t cons i s ts o f three conduc tors each made up o f
61 s t rands o f No . 1 / 0 t i nned copper w i re conduc tor , coded red , wh i t e , and
b l ack . The ou t s i de d i ame t er o f the cab l e i s 1 . 67 i nches . The to t a l l eng th
requ i red i s approx i ma t e l y 19 f ee t .

(c ) The power cab l e l ead i ng f rom the ma i n d i s t r i bu t i on box to the
e l eva t i ng con t ro l l er (J , f i g . 151) and e l eva t i ng mo tor (W , f i g . 1 . 51) con-
s i s ts o f three conduc tors each made up o f seven s t rands o f No . 4 t i nned
copper w i re conduc tor , coded red , wh i t e , and b l ack . The ou t s i de d i ame t er
o f the cab l e i s 1 . 185 i nches . The l eng th o f the cab l e f rom the ma i n d i s-
t r i bu t i on box to the e l eva t i ng con t ro l l er i s approx i ma t e l y 18 f ee t . The
l eng th o f the cab l e f rom the e l eva t i ng con t ro l l er to the e l eva t i ng mo tor
i s approx i ma t e l y 16 f ee t .

(d)

 

The power cab l e l ead i ng f rom the ma i n d i s t r i bu t i on box to the
rammer con t ro l l er (N , f i g . 151) and rammer mo tor (T , f i g . 151) cons i s ts
o f three conduc tors each made up o f seven s t rands o f No . 6 t i nned
copper w i re conduc tor , coded red , wh i t e , and b l ack . Ou t s i de d i ame t er
i s 4 . 967 i nch . The l eng th o f the cab l e f rom the ma i n d i s t r i bu t i on box
to the rammer con t ro l l er i s approx i ma t e l y 12 f ee t . The l eng th o f the
cab l e f rom the rammer con t ro l l er to the rammer mo tor i s approx i ma t e l y
32 f ee t .

(e ) The power cab l e l ead i ng f rom the ma i n d i s t r i bu t i on box to the
a i r compressor con t ro l l er (A , f i g . 155) and a i r compressor and mo tor
un i t ( f i g . 58) cons i s ts o f three conduc tors each made up o f seven s t rands
o f No . 8 t i nned copper w i re conduc tor , coded red , wh i t e , and b l ack , ou t -
s i de d i ame t er 0 . 884 i nch . The l eng th o f the cab l e f rom the ma i n d i s t r i -
bu t i on box to the a i r compressor con t ro l l er i s approx i ma t e l y 45 f ee t .
The l er i g th o f the cab l e f rom the a i r compressor con t ro l l er to the a i r
compressor mo tor i s approx i ma t e l y 28 f ee t .

( t )

 

The power cab l e l ead i ng f rom the ma i n d i s t r i bu t i on box to the
t ravers i ng con t ro l l er (A , f i g . 154) and t ravers i ng mo tor (D , f i g . 154)
cons i s ts o f three conduc tors each made up o f seven s t rands o f No . 14
t i nned copper w i re conduc tor , coded red , wh i t e , and b l ack , ou t s i de
d i ame t er 0 . 560 i nch . The l eng th o f the cab l e f rom the ma i n d i s t r i bu t i on
box to the t ravers i ng con t ro l l er i s approx i ma t e l y 30 f ee t . The l eng th
o f the cab l e f rom the t ravers i ng con t ro l l er to the t ravers i ng mo tor i s
approx i ma t e l y 9 f ee t .

(g) The cab l es l ead i ng f rom the e l eva t i ng con t ro l l er , rammer con-
t ro l l er and t ravers i ng con t ro l l er to the i r respec t i ve push-bu t ton s t a t i ons
cons i s t o f three conduc tors each made up o f seven s t rands o f No . 14
t i nned copper w i re conduc tor , coded red , wh i t e , and b l ack , ou t s i de

i

 

d i ame t er 0 . 560 i nch .

(h) The l eng th o f the cab l e f rom the e l eva t i ng con t ro l l er to the
E

 

e l eva t i ng push-bu t ton s t a t i on i s approx i ma t e l y 21 f ee t . From the rammer ,
con t ro l l er to the rammer push-bu t ton s t a t i on i s approx i ma t e l y 24 f ee t .
From the t ravers i ng con t ro l l er to the t ravers i ng push-bu t ton s t a t i on
i s approx i ma t e l y 15 f ee t .

232
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( i ) The cab l e l ead i ng f rom the a i r compressor con t ro l l er to the a i r
compressor push-bu t ton s t a t i on and f rom the a i r compressor push-
bu t ton s t a t i on to the pressure sw i t ch and magne t i c un l oader , a l so f rom
the t ravers i ng push-bu t ton s t a t i on to the t ravers i ng l i m i t sw i t ch cons i s ts
o f two conduc tors each made up o f seven s t rands o f No . 14 t i nned copper
w i re conduc tor , coded wh i t e and b l ack , ou t s i de d i ame t er 0 . 530 i nch . The
l eng th o f cab l e f rom the a i r compressor con t ro l l er to the a i r compressor
push-bu t ton s t a t i on i s approx i ma t e l y 9 f ee t ; f rom the a i r compressor
push-bu t ton s t a t i on to the pressure sw i t ch and magne t i c un l oader i s
approx i ma t e l y 24 f ee t ; f rom the t ravers i ng push-bu t ton s t a t i on to the
t ravers i ng l i m i t sw i t ch i s approx i ma t e l y 17 f ee t .

( j ) The cab l e l ead i ng f rom the a i r compressor con t ro l l er to the
pressure sw i t ch and magne t i c un l oader cons i s ts o f a s i ng l e conduc tor ,
seven s t rands No . 14 t i nned copper w i re conduc tor , ou t s i de d i ame t er
4 . 248 i nch , l eng th approx i ma t e l y 24 f ee t .

31 . OPERAT ION OF POWER EQU IPMENT .
a . Procedure .
(1)

 

Check a t a l l push-bu t ton s t a t i ons to i nsure tha t the sw i t ches are
open by t es t i ng the spr i ng re turn ac t i on o f the sw i t ches a t s t ar t and s top
pos i t i ons ,

A-LEFT S IGHT MOUNT ING

 

K

 

1

 

H
BRACKET D42b14A

 

G-S IGHT L IGHT PLUG A148076
8-TELESCOPE MOUNT 15-2A43-2

 

H_ 1 L INDEX " L IGHT CORD
C- -S IGHT L IGHT PLUG BOX CABLE

 

J - - " M ICROMETER " L IGHT CORD
D- - " CROSS W IRES " L IGHT CORD

 

K-S IGHT " L IGHT HOLDER E109F
E- - -CONNECTOR B162514

 

AND ELECTR IC LAMP E I IQA
F -S IGHT L IGHT PLUG BOX C87098 RA P0 38839

F i gure )5g-S i gh t l i gh t i ng Equ i prnen t
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(2) No t e tha t the hand l es on a l l mo tor con t ro l l ers are a t " OFF "
pos i t i on , tha t the t ravers i ng i nd i ca tor d i a l s are a t zero pos i t i on on the
t ravers i ng con t ro l gear case , and tha t the rammer con t ro l l ever i s i n
neu t ra l pos i t i on .

16- INCH SEACOAST GUN MATER IEL
GUN N IX . I f M I ; BARBETTE CARR IAGE M4

A-LEFT TRAVERS ING
SLOW-MOT ION AND CONTROL
HANDWHEELS D- - " CROSS W IRES " L IGHT CORD

E-S IGHT L IGHT HOLDER E109F
S-LEFT S IGHT MOUNT ING

 

AND ELECTR IC LAMP E1 IOA
BRACKET D42514A

 

F - ' INDEX " L IGHT CORD
C-TELESCOPE MOUNT

 

G_- M ICROMETER " L IGHT CORD
15-2 . 443-2

'

 

RA PD 38840
F i gure 160-Te l escope Moun t

(3)

 

Connec t the cab l e l oop (H , f i g . 149) to the recep t ac l es (A , f i g .
149 , and E , f i g . 150) i n the emp l acemen t we l l and on the f ron t racer
segmen t .

(4) TRAVERS ING MOTOR AND L IM IT SW ITCH . To opera t e the t rav-
ers i ng mo tor (b , f i g , 154) se t the t ravers i ng con t ro l handwhee l (T , f i g .

t - 94) a t zero on the t ravers i ng con t ro l i nd i ca tor d i a l (Q , f i g . 93) a t the
l e f t s l ow-mo t i on t ravers i ng handwhee l (J , f i g . 93) or a t the az i mu th
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observer ' s cab {D , f i g , 103) . ' these two un i t s are comp l emen t ary and
canno t be opera t ed i ndependen t l y .

(a )

 

Se t the t ravers i ng sh i f t l ever (N , f i g . 94) a t " POWER " pos i t i on
us i ng s l ow-mo t i on handwhee l , i f necessary , to br i ng c l u t ch gear i ng i n to
a l i nemen t .

(b) Press " START " bu t ton i n the t ravers i ng push-bu t ton s t a t i on
(E , f i g . 154) .

A

16- INCH SEACOAST Guru MATER IEL
GUN MK . 11 M I ; BARRETTE CARR IAGE M4

+nXs XXq-vcXr sK+s

XX- . "o t i rsne r sXoc re i rc ,

i

 

X c . . rs

 

f X scXrEs - . ea" . r , Ransow , Xr+r

C IRCU IT D IRECTORY
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A-COVER GASKET
C IRCU IT D IRECTORY

G-TERM INAL- A217823
D- -6 AMPERE CARTR IDGE

FUSE A2)78998
E- - -PANEL BOX D423372
I F -SCREW BC-AX1BA AND

WASHER BECX I H
G-PANELBOARD C87025

F i gure 162- -L i gh t i ng D i s t r i bu t i on Pane l

RA . 1°D 3$842

(c ) Opera t e the con t ro l handwhee l to t raverse the moun t e i ther to
the r i gh t or l e f t as i nd i ca t ed by d i rec t i on ar rows on the t ravers i ng con t ro l
gear case . When approach i ng l i m i t s o f t raverse i n e i ther d i rec t i on s l ow
down movemen t o f the ro t a t i ng mass by means o f the t ravers i ng con t ro l
handwhee l . (See L i m i t s o f Traverse , par . 9 j (2) ) .

(d) When the whee l on the l i m i t sw i t ch (M , f i g . 104) con t ac t s the
ra i l on the base r i ng (B , f i g . 104) the power w i l l be au toma t i ca l l y
shu t o f f ar zd the mo tor w i l l s top . To aga i n s t ar t the mo tor i t w i l l be
necessary to press the l i m i t sw i t ch bu t ton i n the t ravers i ng push-bu t ton
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s t a t i on ; and the bu t ton mus t be he l d i n th i s pos i t i on un t i l the whee l on
the l i m i t sw i t ch arm c l ears the ra i l on the base r i ng . Press i ng the l i m i t
sw i t ch bu t ton w i l l no t energ i ze the mo tor . The " START " bu t ton mus t
be pressed to s t ar t the mo tor .

(e )

 

The power may be shu t o f f a t any t i me by press i ng the " STQP "
bu t ton i n the t ravers i ng push-bu t ton s t a t i on .

(5) ELEVAT ING MOTOR . To s t ar t the e l eva t i ng mo tor (W , f i g . 151)
press the " START " bu t ton i n the e l eva t i ng push-bu t ton s t a t i on (Q , f i g .
151) . S t ar t i ng the mo tor w i l l no t ac t i va t e the t i pp i ng par ts un t i l the
e l eva t i ng fo l l ow-up con t ro l handwhee l (H , f i g . 71) i s man i pu l a t ed .

(a ) The d i rec t i on o f movemen t o f the t i pp i ng par ts i s de t erm i ned
bar turn i ng the con t ro l handwhee l e i ther c l ockw i se or coun t erc l ockw i se
as i nd i ca t ed by d i rec t i on ar rows on the con t ro l handwhee l .

(b)

 

The l i m i t s o f e l eva t i on and depress i on are con t ro l l ed by means
o f con t ro l cams (H , f i g . 72 , and X , f i g . 87) on the e l eva t i ng racks . Be fore
reach i ng the ext reme l i m i t s o f e l eva t i on or depress i on these cams au to-
ma t i ca l l y d i sengage the t ra i n o f gear i ng f rom the e l eva t i ng mo tor , thus
avo i d i ng undue shock to the mov i ng par ts .

(c ) To deenerg i xe the mo tor press the s top bu t ton i n the e l eva t i ng
push-bu t ton s t a t i on .

 

-

 

-

(6) RAMMER MOTOR . Be fore s t ar t i ng the rammer mo tor (T , f i g .
151) p l ace the con t ro l l ever (Q , f i g . 109) i n neu t ra l pos i t i on i n the l ever
de t en t (M , f i g . 109) . S t ar t the rarnmer mo tor by press i ng the " START "
bu t ton i n the rammer push-bu t ton s t a t i on (R , f i g . 151) .

(a )

 

To opera t e the rammer by power , the c l u t ch l ever hand l e (S , f i g .
109) on the l e f t s i de o f the case mus t be p i nned i n the ou t er ho l e o f the
l ever l ock i ng dev i ce .

 

.
(b)

 

S t ar t i ng the mo tor w i l l no t ac t i va t e the f a i rnrner head and cha i n
( f i g . 146) so l ong as the con t ro l l ever rema i ns ' i n neu t ra l pos i t i on . To

ac t i va t e the rammer head and cha i n the con t ro l l ever _mus t be ra i sed
or l owered f rom the de t en t groove .

(c )

 

To s top the mo tor press the " STOP " bu t ton i n the push-bu t ton
s t a t i on .

(7)

 

A IR COMPRESSOR MOTOR . To opera t e the a i r compressor mo tor
un i t ( f i gs . 58 and , 155) when the p i ece i s to be pu t i n to opera t i on , press
the push bu t ton marked " CONT INUOUS " a t the a i r compressor push-
bu t ton s t a t i on (B , f i g . 155) . I f the p i ece i s to be kep t a t " ALERT " press
the bu t ton marked " AUTOMAT IC . "

(a ) When the " CONT INUOUS " bu t ton i s pressed the mo tor w i l l
opera t e w i thou t i n t er rup t i on Under th i s cond i t i on , when pressure i n the
a i r l i ne reaches 155 pounds per square i nch the a i r w i l l be bypassed
through the compressor i n to the ou t er a tmosphere , thus e l i m i na t i ng
danger o f i n j ury to the cy l i nders and a i r p i pe l i ne .

(b) When the " AUTOMAT IC " bu t ton i s pressed the mo tor w i l l
opera t e on l y so l ong as the pressure i s under 155 pounds per square
i nch . When th i s pressure i s a t t a i ned the mo tor s tops au toma t i ca l l y and
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D-LAMP RECEPTACLE SOX
B162530 AND LAMP E13AN

242

CONNECTS
W ITH ITEM

S F IG . 1 ; 64

CON N ECTS
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CONDULET 13127998LAMP E 1 I OC

S- (AZ IMUTH OBSERVER ' S CAB

 

G-PLUG BOX BRACKET B187372
W ITH SCREW BCAX ICCIND ICATOR } LAMP FUNCT ION

BOX BRACKET E117F W ITH

 

H- -LAMP RECEPTACLE BOX
SCREW BCAX1 EC

 

BRACKET 9162 . 531 AND

C- (AZ IMUTH OBSERVER ' S CAB

 

SCREW BCAX ICC

IND ICATOR LAMP) SW ITCH
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J-LAMP RECEPTACLE BOX
BOX B162527

 

B162529 AND LAMP E13AN
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F i gure 165-L i gh t i ng C i rcu i t s-Fron t Transom Ax i mu th Observer ' s Cob



ELECTR ICAL . EQU IPMENT

w i l l be reenerg i zed on l y when the pressure i n the a i r l i ne i s reduced to
1 . 35 pounds per square i nch , thus i nsur i ng a con t i nuous pressure w i th i n
the l i m i t s o f 135 and 155 pounds .

(c ) The pressure sw i t ch and magne t i c un l oader ( f i g . 61) connec t ed
to the mo tor and compressor un i t work au toma t i ca l l y and requ i re no
hand man i pu l a t i on dur i ng the opera t i on o f th i s un i t .

(d) To s top the a i r compressor mo tor press the bu t ton marked
" STOP " i n the a i r compressor and mo tor push-bu t ton s t a t i on .

RA PA 9aS4S
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F i gure 166-Lamp Recep t ac l e ,

 

f i gure 166-1-P l ug Recep t ac l e ,
Assemb l y

 

Assemb l y -

($)

 

A l l mo tors on the car r i age excep t i ng the a i r compressor mo tor
are equ i pped w i th Wa t erbury speed gears .

(a )

 

The speed and d i rec t i on o f the t ravers i ng mo tor , e l eva t i ng mo tor
and rammer mo tor i s con t ro l l ed by means o f hand-opera t ed dev i ces
ac t i va t i ng the speed gears.

(b)

 

The opera t i on o f the a i r compressor mo tor i s con t ro l l ed by the
pressure i n the a i r compressor t anks and a i r p i pe l i ne , opera t i ng be -
tween the l i m i t s o f a tmospher i c pressure and pressure o f 155 pounds per
square i nch .

(g) MOTOR CONTROLLERS .
(a )

 

A l l mo tors on the moun t are equ i pped w i th Wes t i nghouse mo tor
con t ro l l ers (3 and N , f i g . 151 , A , f i g . 154 , and A , f i g . 155) . These con-
t ro l l ers are des i gned to s t ar t and s top the mo tors .

(b) A bp i l t - i n c i rcu i t breaker prov i des a means for break i ng the
e l ec t r i c c i rcu i t to the mo tor i n the even t o f a shor t c i rcu i t i n the power
t i ne . When a shor t c i rcu i t occurs the manua l l ever on the con t ro l l er
w i l l never the l ess rema i n i n the " ON " pos i t i on a l though the mo tor w i l l
be deenerg i zed . Ta i rees t ab l i sh the c i rcu i t i t w i l l be necessary to d i s-
engage the manua l l ever f rom the " ON " pos i t i on and move i t coun t er -
c l ockw i se to the " OFF , " " RESET " pos i t i on . Th i s ac t i on causes the
manua l l ever to p i ck up the c i rcu i t breaker yoke wh i ch w i l l be rese t
when the manua l l ever i s re turned to the " ON " pos i t i on . ,

(c ) In the even t o f f a i l ure o f the mo tor to opera t e when the s t ar t
bu t ton i s pressed i t may i nd i ca t e a shor t c i rcu i t i n the power l i ne and
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F i gure 167- -Compressor Compar tmen t L i gh t Sw i t ch-Four -way
Connec tor Box and Por t ab l e L i gh t Recep t ac l e

F

G

H

A-RUBBER COVERED L IGHT ING CABLE
B-S INGLE CABLE CLAMP A217 B13

AND SCREW BCAX I BA
C-CONDULET 9127998 AND

SCREW BCAX I SD
D-PORTABLE LAMP RECEPTACLE

HOUS ING B128000 AND
SCREW BCNX4BE

E-CONNECTOR B162514
F -FOUR-WAY 1UNCT fON BOX 9162523

P IPE PLUG CPMX I BE AND
SCREW BCAX I5D

G-COMPRESSOR COMPARTMENT
L IGHT SW ITCH BOX B162526 AND
SCREW BCAX I BD

H-LEFT S IDE FRAME D42550 . A

RA PD 38549



the procedure above ou t l i ned to reenerg i ze the mo tor w i l l be fo l l owed .
I f the mo tor f a i l s to opera t e a f t er the ac t i on above ou t l i ned i s t aken ,
or i f there i s a recur rence o f the t roub l e , the ma t t er W i l l be brough t to
the a t t en t i on o f the ordnance personne l for cor rec t i on .

(d) A l l mo tors on the moun t are des i gned w i th f ac tors o f sa f e t y
su f f i c i en t to care for any an t i c i pa t ed over l oad tha t may occur ; however ,
when the p i ece i s i n opera t i on , observa t i on o f the mo tors shou l d be made
a t f requen t i n t erva l s to i nsure tha t there i s no overhea t i ng o f the mo tors
wh i ch m i gh t occur i n the even t o f excess i ve f r i c t i on or o ther ma l func -
t i ons o f the gun and car r i age . I f overhea t i ng i s i nd i ca t ed , the ma t t er
shou l d be ca l l ed to the a t t en t i on o f the ordnance personne l .

C

ELECTR ICAL EQU IPMENT

243

TM 9471
31- 32

A-STEP H INGE (R IGHT)
A149404A(STEP H INGE
ILEFT) A1494p4B) W ITH
SCREW BCAX2AC

9-SEPARATOR A149407
C-T IE ROD A149406 AND

NUT BBAX I E
D- -STEP LATCH (ASSEMBLY)

13163191 AND SCREW
BCAX1 ED

E- -H INGED STEP C54969
F - - -CABLE CONNECTOR

$162514
G-ELEVAT ING MOTOR COM-

PARTMENT L IGHT
SW ITCH BOX 6162567
AND SCREW BCAX I BD8

A-
F i gure 168- -H i nged S t ep and E l eva t i ng Mo tor Compar tmen t L i gh t Sw i t ch

RA PD 38850

(10) PUSH-SUTTON STAT IONS . Push-bu t ton s t a t i ons are des i gned to
prov i de a conven i en t means for s t ar t i ng and s topp i ng the var i ous
mo tors on the car r i age . Press i ng the sw i t ch bu t tons resu l t s i n mak i ng
or break i ng the c i rcu i t s l ead i ng f rom the ma i n d i s t r i bu t i on box to the
mo tors through the mo tor con t ro l l ers . The push-bu t ton s t a t i ons for
t ravers i ng , e l eva t i ng and rammer con t ro l are o f the re turn t ype and are

no t prov i ded w i th l a t ches for ho l d i ng the push bu t tons i n " ON " or
" OFF " pos i t i on . The a i r compressor push-bu t ton s t a t i on i s prov i ded

w i th a l a t ch t ype o f bu t ton for bo th " CONT INUOUS " and " AUTO-
MAT IC " serv i ce . Vhen opera t ed , e i ther o f these bu t tons w i l l rema i n i n
con t ac t un t i l re l eased by pressure on the ', `STOP " bVt tor i .

32 . DESCR IPT ION AND FUNCT ION ING OF L IGHT ING EQU IP-
MENT .

a .

 

Cur ren t for l i gh t i ng i s de l i vered to the ma i n d i s t r i bu t i on box (G ,
f i g . 151) and ( f i g . 152) through the power f eeder cab l e l oop and three -
conduc tor cab l e l ead i ng f rom the recep t ac l e on the racer , as descr i bed i n
paragraph 34 a (12) (g) under " Power Cab l es . "
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(1)

 

A l l l i gh t i ng cab l e ( f i gs . 163 , 164 and 165) i s made up o f two-con-
duc tor No . 14 s t randed , seven s t rands No . 22 , t i nned copper w i re , coded
wh i t e and b l ack , ou t s i de d i ame t er 0 . 530 i nch . The to t a l . l eng th requ i red
for one moun t i s approx i ma t e l y 326 f ee t .

(2)

 

F l ex i b l e cords ( f i gs . 159 and 160) for s i gh t l i gh t s cons i s t o f two-
conduc tor No . 16 s t randed , 65 s t rands Nos 34 , t i nned copper w i re , coded
wh i t e and b l ack , ou t s i de d i ame t er 0 . 405 i nch , to t a l l eng th approx i ma t e l y
20 f ee t .

(a )

 

The f l ex i b l e cords for s i gh t l i gh t i ng car ry 12- to 16-vo l t cur ren t
for the two-cand l epower l amps a t the r i gh t and l e f t s i gh t s .

(3)

 

MA IN L IGHT ING TRANSFORMER . From the ma i n d i s t r i bu t i on box
(G , f i g . 151) cur ren t i s car r i ed to the ma i n l i gh t i ng t rans former (E , f i g .
151) l oca t ed on the f ron t r i gh t f l oor beam under the i nner p l a t form by
means o f a two-conduc tor cab l e cons i s t i ng o f two conduc tors each made
up o f seven s t rands o f No . 14 t i nned copper w i re conduc tor , coded
wh i t e and b l ack , ou t s i de d i ame t er 0 . 530 i nch . The l eng th o f th i s cab l e
i s approx i ma t e l y three f ee t .

(a ) At the p l a i n l i gh t i ng t rans former the cur ren t i s reduced f rom
460 to 115 vo l t s for l i gh t i ng purposes .

(4)

 

L IGHT ING D ISTR IBUT ION PANEL . From the t rans former the cur -
ren t i s car r i ed to the l i gh t i ng d i s t r i bu t i on pane l (H , f i g . 161) and ( f i g .
162) l oca t ed on the l e f t s i de f rame .

(a ) Th i s dev i ce cons i s ts o f a h i nged wa t er t i gh t pane l box (E , f i g .
162) , pane l board (G , f i g . 162) , fuses (D , f i g . 162) , t erm i na l s (C , f i g .
162) and s i ng l e -po l e , doub l e -b l ade tumb l er sw i t ches .

(b)

 

From the l i gh t i ng d i s t r i bu t i on pane l the cab l es car ry i ng 115-vo l t
cur ren t are rou t ed to the var i ous l amps , p l ug boxes and t rans formers
on the car r i age as i nd i ca t ed on the l i gh t i ng c i rcu i t d i rec tory card (B ,
f i g . 162) a t t ached to the i ns i de o f the pane l box cover .

(5) S IGHT L IGHT ING TRANSFORMERS . S i gh t l i gh t i ng t rans formers
( f i g . 95 , and D , f i g . 161) , des i gned to reduce cur ren t f rom 115 vo l t s to
16 vo l t s , are l oca t ed on the r i gh t and l e f t s i de f rames .

(a )

 

The t rans former ( f i g . 95) on the r i gh t f rame reduces the vo l t age
to the two-cand l epower s i gh t i ng l amps a t the r i gh t t e l escop i c s i gh t .

(b)

 

The t rans former on the l e f t s i de f rame (D , f i g . 161) reduces the
vo l t age to the two-cand l epower s i gh t i ng l amps a t the l e f t t e l escop i c s i gh t
( f i g , 160) , and a l so to the e i gh t -cand l epower l amp a t the az i mu th po i n t er
( f i g . 103) .

(6) PLUG BOXES . The moun t i s equ i pped w i th a var i e t y o f p l ug
boxes des i gned to prov i de conven i en t l oca t i on for por t ab l e l amps and
o ther l i gh t i ng equ i pmen t .

(a ) A spec i a l three -socke t p l ug box (F , f i g . 159) i s l oca t ed a t the
r i gh t and l e f t t e l escop i c s i gh t s for the two-cand l epower l amps wh i c l f
prov i de i l l um i na t i on for the gradua t i ons on the s i gh t i ng equ i pmen t .

(b)

 

Seven spec i a l p l ug recep t ac l es ( f i g . 166) are prov i ded for p l ug-
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g i ng i n the por t ab l e vapor t i gh t hand l amps w i th wh i ch the moun t i s
prov i ded . These p l ug boxes are l oca t ed a t the fo l l ow i ng po i n t s : At the
r i gh t f ron t o f the f ron t t ransom ; on the r i gh t s i de f rame to the rear o f
the e l eva t i ng gear p l a t e ; on the r i gh t s i de f rame near the fo l l ow-up con-
t ro l handwhee l ; on the l e f t s i de f rame to the rear o f the e l eva t i ng gear
p l a t e ; on the l e f t s i de f rame near the l i gh t i ng d i s t r i bu t i on pane l ;
a t t ached to the bo t tom sur f ace o f the r i gh t s i de f rame i n the e l eva t i ng
mo tor compar tmen t under the r i gh t i nner p l a t form ; and a t t ached to the
f l oor beam i n the a i r compressor and mo tor compar tmen t under the l e f t
i nner p l a t form .

(7) . JUNCT ION BOXES . To prov i de a means for d i s t r i bu t i on o f cur -
ren t to the var i ous l i gh t i ng dev i ces on the moun t , three - and four -way
j unc t i on boxes are assemb l ed a t conven i en t po i n t s on the car r i age .

(a )

 

Three -way boxes (A , f i g . 90 , and E , f i g . 165) are l oca t ed a t the
r i gh t and l e f t f ron t f ace o f the f ron t t ransom ; on the r i gh t and l e f t s i de
f rames near the f ron t web o f the f rames (G , f i g. 163 , and A , f i g . 164) .
A three -way box (N , f i g . 161) i s l oca t ed on the l e f t s i de f rame to the
r i gh t o f the l i gh t i ng d i s t r i bu t i on pane l .

(b)

 

Four -way j unc t i on boxes (p , f i g . 68 , and N , f i g . 163) are l oca t ed
on the r i gh t s i de f rame be l ow the e l eva t i ng speed gear o i l expans i on
t ank and on the l e f t s i de f rame (H , f i g . 164 , and F , f i g . 167) near the
por t ab l e hand l amp hook .

(8)

 

SWFTCH BOXES . Sw i t ch boxes are prov i ded throughou t the l i gh t -
i ng c i rcu i t for the purpose o f con t ro l l i ng cur ren t to the var i ous l amps .

(a ) A two-way sw i t ch box (A , f i g . 103) i s l oca t ed on the racer a t
the az i mu th observer ' s cab under the ou t er p l a t form .

(b) A three -way sw i t ch box (G , f i g. 167) i s l oca t ed on the l e f t s i de
f rame near j unc t i on box (F , f i g . 167) . An add i t i ona l three -way sw i t ch
box (P , f i g . 161) i s l oca t ed on the l e f t s i de f rame be l ow j unc t i on box
(N , f i g . 161) near the l i gh t i ng d i s t r i bu t i on pane l .

(c ) A four -way sw i t ch box (G , f i g . 168 , and M , f i g . 163) i s l oca t ed
on the r i gh t s i de f rame near the r i gh t s i gh t l i gh t i ng t rans former ( f i g .
95 , and L , f i g . 163) .

(9)

 

LAMP RECEPTACLE BoxEs . Two t ypes o f l amp recep t ac l e boxes
are used on the moun t ( f i g . 166) . One t ype i s con t ro l l ed by a snap
sw i t ch wh i ch i s an i n t egra l par t o f the recep t ac l e . The o ther type i s
con t ro l l ed by means o f remo t e sw i t ches l oca t ed i n the l i gh t i ng c i rcu i t .

(a )

 

A snap sw i t ch t ype o f recep t ac l e box (H , f i g . 74 , and C , f i g . 163)
i s l oca t ed on the r i gh t s i de f rame above the e l eva t i ng handwhee l (E , f i g .
74) , ano ther on the upper sur f ace o f the f rame near the t runn i on
e l eva t i on po i n t er ( f i g . 76 , and C , f i g. 163) , and a th i rd i s l oca t ed ad j acen t
to the r i gh t s l ow-mo t i on handwhee l ( f i g . 76 , and C , f i g . 163) . There are
two snap sw i t ch t ype recep t ac l e boxes l oca t ed on the l e f t s i de f rame :
One near the brake drum cover ( f i g . 83 , and E , f i g . 164) ; the o ther above
the l e f t s l ow-mo t i on and t ravers i ng con t ro l handwhee l s ( f i g . 102 , and
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E , f i g . 164) . One snap sw i t ch t ype recep t ac l e box i s l oca t ed on the l e f t
s i de o f the f ron t t ransom (J , f i g . 90 , and J , f i g . 1 f i 5) . -

(b)

 

One remo t e con t ro l l ed recep t ac l e box (P , f i g . 163) i s l oca t ed or
the under s i de o f the r i gh t s i de f rame near the ver t i ca l e l eva t i ng hand-
whee l sha f t ; ano ther i s a t t ached to the l e f t i n t ermed i a t e f l oor beam i t
the a i r compressor and mo tor compar tmen t (L , f i g . 164) ; and a th i rc
i s l oca t ed on the racer a t the az i mu th . observer ' s cab under the ou t er
p l a t form (D , f i g . 165) .

(10)

 

LAMP JuxcT i or r Box . A spec i a l l amp j unc t i on box (G , f i g . 101 ;
and ( f i g . 103) i s a t t ached by a bracke t to the racer a t the az i rnu t l -
observer ' s cab under the ou t er p l a t form . Th i s dev i ce serves as a recep
t ac l e for the e i gh t -cand l epower l amp used for i l l um i na t i ng the gradua
t i ons on the az i mu th c i rc l e and az i mu th po i n t er .

(11) PORTABLE LAMPS . Four por t ab l e hand l amps ( f i g . 169) , ear l
w i th approx i ma t e l y 40 f ee t o f two-conduc tor f l ex i b l e cord , spec i a l w i r
cages and 110-vo l t , 40-wa t t p l ugs , are prov i ded f ar the moun t . Whe :
no t i n use two o f these l amps are hung on por t ab l e l amp hooks - on th
l e f t s i de f rame and one on the r i gh t s i de f rame . One l amp i s hung on
por t ab l e l amp hook assemb l ed on the i ns i de o f the r i gh t s i de wa l l c
the sh i e l d under the l ower hor i zon t a l r i b and oppos i t e p l ug box (B , f i j
163) l oca t ed near the fo l l ow-up con t ro l handwhee l on the r i gh t S i d
f rame .

(12)

 

CONNECTORS . A to t a l o f 67 wa t er t i gh t l i gh t i ng cab l e connec tor
(E , f i g . 161 , and E , f i g . 167) are prov i ded for the var i ous e l ec t r i c ,

dev i ces on the car r i age as fo l l ows : For ma i n t rans former , two ; s i gn
l i gh t i ng t rans formers , f i ve ; d i s t r i bu t i on pane l , seven ; j unc t i on boxes , 2 :
sw i t ch boxes , 12 ; l amp recep t ac l e boxes , n , ne ; p l ug boxes , n i ne , and l am
j unc t i on box , one .

(13) LAMP HOLDERS . S i x spec i a l l amp ho l ders (K , f i g . 159 , and i
f i g . 95) are assemb l ed i n the r i gh t and l e f t t e l escop i c s i gh t s and s i g l
bracke t s for the two-cand l epower f ros t ed-bu l b - e l ec t r i c l amps used f c
i l l urn i mt i ng the s i gh t i ng equ i pmen t .

(14) LAMPS . A l l l amps used on the moun t are o f the f ros t ed-bu l
t ype . The ma i n c i rcu i t and por t ab l e l amps , o f wh i ch there are 13 , a i
o f 110-vo l t , 40-wa t t capac i t y . The s i x l amps used on the s i gh t i ng equ i l
men t are bayone t -base , two-cand l epower , 12- to 16-vo l t l amps. T l
s i ng l e l amp prov i ded for the az i mu th po i n t er a t the az i mu th observer
cab i s an e i gh t -cand l epower , 12- to 16-vo l t , e l onga t ed l amp w i th bayon
base .

33 . OPERAT ION OF L IGHT ING EQU IPMENT .
a . The cur ren t for l i gh t i ng equ i pmen t i s car r i ed to the mou

through the same cab l es tha t car ry the cur ren t for power to the ma
d i s t r i bu t i on box . There fore , i n order to opera t e the l i gh t i ng equ i pme
the l oop cab l e connec t i ng the recep t ac l es on the emp l acemen t and roc
mus t be assemb l ed . No t e precau t i ons ' ou t l i ned i n sec t i on I I I , paragra l
8 k (1) and (2) .
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F i gure 170-F i r i ng C i rcu i t (Le f t Fron t Sec t i on)

F i gure 170-1-F i r i ng C i rcu i t (R i gh t F i r i ng Magne to)
(LEGEND ON OPPOS ITE PAGE)
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F i gure 172-Remov i ng F i r i ng Magne to P l ug f rom Socke t
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(1)

 

L IGHT ING D ISTR IBUT ION PANEL . The l i gh t i ng d i s t r i bu t i on pane l
(H , f i g . 161) and ( f i g . 162) con t a i ns " ON " and " OFF " tumb l er snap
sw i t ches for con t ro l l i ng the l i gh t s , p l ug boxes and t rans formers on the
moun t i n accordance w i th c i rcu i t d i rec tory card (B , f i g . 162) f as t ened
to the i ns i de cover o f the d i s t r i bu t i on box . By opera t i ng these sw i t ches
i n accordance w i th the i n forma t i on on the d i rec tory card the cur ren t
may be turned on or shu t o f f f rom any sec t i on o f the moun t .

(2)

 

S IGHT L IGHT ING EQU IPMENT . The cords l ead i ng f rom the p l ug
boxes (F , f i g . 159) a t the r i gh t and l e f t s i gh t i ng bracke t s are equ i pped
on one end w i th bayone t - t ype p l ugs (G , f i g . 159) to be i nser t ed i n the
p l ug box and on the o ther end w i th a l amp ho l der assemb l y (K , f i g . 159) ,
wh i ch con t a i ns the bayone t -base , two-cand l epower l amps for i l l um i na t -
i ng the s i gh t i ng equ i pmen t . To opera t e the s i gh t i ng l i gh t s i nser t the
p l ug end o f the cords i n the open i ngs i n the p l ug box and turn the p l ug
to the r i gh t to es t ab l i sh con t ac t . Con t ac t may be broken by turn i ng the
p l ug to the ext reme l e f t w i thou t remov i ng the p l ug f rom the box . Tc
remove the p l ug turn to the r i gh t or l e f t un t i l the pro j ec t i ons on th f
p l ug are i n a l i nemen t w i th the grooves i n the p l ug socke t s . Inser t th i
l amp ho l der assemb l y con t a i n i ng the two-cand l epower l amp i n th(
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aper tures prov i ded for them i n the t e l escop i c s i gh t and s i gh t bracke t .
Press the l amp ho l der f i rm l y i s p l ace to compress the l amp ho l der
spr i ng and turn the ho l der to the r i gh t to l ock the par t i n p l ace. The
three w i res l ead i ng f rom the l i gh t i ng p l ug box to the s i gh t bracke t on
each s i de o f the moun t are marked w i th me t a l t ags i nd i ca t i ng the i r
proper l oca t i on . The cord marked " M ICROMETER " i s assemb l ed i n
the l ower aper ture i n the s i gh t bracke t for i l l um i na t i ng the gradua t i ons
on the m i crome t er a t the l e f t o f the bracke t . The " INDEX " card i s
assemb l ed i n the aper ture above the gradua t ed i ndex p l a t e and the
" CROSS W IRE " cord i s assemb l ed i n the aper ture i n the t e l escop i c
s i gh t con t a i n i ng the s i gh t i ng cross w i res . The p l ug boxes are no t marked
to i nd i ca t e the pos i t i on o f each cord , and e l ec t r i ca l con t ac t can be t rade
by i nser t i ng any p l ug i n e i ther o f the ho l es i n the p l ug box . The ends
o f the cords on wh i ch the p l ugs are assemb l ed shou l d , however , be
i nser t ed i n the p l ug box i n such manner as to avo i d d i s tor t i ng or tw i s t -
i ng , the cords .

(3)

 

AZ IMUTH L IGHT ING . The e i gh t -cand l epower e l onga t ed l amp a t
the az i mu th i nd i ca tor i n the az i mu th observer ' s cab (G , f i g . 101) and
( f i g . } . 03) i s o f the bayone t type and i s i nser t ed i n the l amp ho l der t ry
press i ng the l amp f i rm l y i n the socke t and turn i ng the l amp to the r i gh t
to l ock i t i n p l ace . Cur ren t to th i s l amp i s con t ro l l ed by means o f a
remo t e con t ro l sw i t ch (A , f i g . 103) l oca t ed on the racer near the az i mu th
con t ro l handwhee l .

(4) GENERAL ILLUM INAT Iom A l l 110-vo l t , 40-wa t t l amps on the
moun t are o f the screw-base t ype . The i r opera t i on requ i res no exp l ana -
t i on .

(a )

 

The por t ab l e l amps ( f i g . 169) , (A , f i g . 163 , and F , f i g . 164) may
be used i n any o f the l i gh t i ng p l ug boxes for wh i ch they are des i gned .
When no t i n use they mus t be hung on the l amp hooks prov i ded for
the purpose w i th the cab l e nea t l y co i l ed i n p l ace . L Inder no cond i t i on
are they to be thrown care l ess l y abou t the moun t where they m i gh t be
broken or o therw i se damaged . Por t ab l e l amps are p l ugged i n and have
no i nd i v i dua l sw i t ches . To turn the cur ren t on or o f f , the tumb l er sw i t ch
i n the l i gh t i ng d i s t r i bu t i on pane l box for the l amp recep t ac l e mus t be
opera t ed . Cur ren t to each i nd i v i dua l 40-wa t t l amp , excep t por t ab l e
l amps , may be turned on or o f f by means o f snap sw i t ches l oca t ed i n
the l amp recep t ac l e boxes , or by remo t e con t ro l sw i t ches i n sw i t ch
boxes l oca t ed i n the cab l e l i ne l ead i ng to the l amp ( f i g . 167) .

(5) TRANSFORMERS . The s i gh t l i gh t i ng t rans formers opera t e au to-
ma t i ca l l y and requ i re no hand man i pu l a t i on .

(6) j unc t i on boxes are prov i ded as a conven i en t means for con-
nec t i ng cab l e l i nes and requ i re no ac t i on by the us i ng serv i ce .

34 . DESCR IPT ION AND FUNCT ION ING OF F IR ING EQU IP-
MENT .

a .

 

Cur ren t for f i r i ng the p i ece i s genera t ed on the moun t by means
o f two f i r i ng magne tos l oca t ed on the r i gh t and l e f t s i des o f the car r i age .
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E i ther magne to may be opera t ed i ndependen t l y to - produce a f i r i ng
spark ; bu t the magne tos mus t no t be opera t ed s i mu l t aneous l y .

(1)

 

F IR ING MAGNETOS . The two f i r i ng magne tos ( f i g . 171) are des-
i gna t ed as type RM . They are i den t i ca l i n cons t ruc t i on and cons i s t o f
the fo l l ow i ng pr i nc i pa l par ts : Magne to case (D , f i g . 171) , magne to
(Ed i son Sp l i tdor f t ype RM-1) , opera t i ng l ever (N , f i g . 171) , l ever re turn
spr i ng (Q , f i g . 171) , l ever sha f t (C , f i g . 171) , magne to sha f t (G , f i g . 171) ,
gear and c l u t ch assemb l y (H , f i g . 171) , sec tor gear (B , f i g . 171) , ba l l
bear i ngs and t erm i na l s . Movemen t o f the l ever through i t s perm i ss i b l e
arc o f 40 degrees energ i zes the magne to and produces a spark su f f i c i en t
to i gn i t e the pr i mer a t the gun breech .

(a ) The f i r i ng magne to or. the r i gh t s i de i s a t t ached to a bracke t
(A , f i g . 171) bo l t ed to the r i gh t handwhee l bracke t .

(b) The magne to on the l e f t s i de i s a t t ached to a bracke t (T , f i g .
93) assemb l ed to the l e f t handwhee l bracke t .

(2)

 

F IR ING CABLES AND FLEX IBLE CORDS . The f i r i ng cab l e ( f i g . 170)
used on the moun t i s two-conduc tor No . 14 s t randed , seven s t rands No .
22 , t i nned copper w i re conduc tor , coded wh i t e and b l ack . Ou t s i de d i am-
e t er 0 . 530 i nch , to t a l l eng th approx i ma t e l y 41 f ee t . Th i s cab l e serves to
connec t the f i r i ng p l ug box (K , f i g . 95) on the r i gh t s i de f rame to a
s i m i l ar p l ug box on the l e f t s i de f rame and ext ends f rom the f i r i ng p l ug
box (A , f i g . 56) on the crad l e near the l e f t t runn i on to the f i r i ng con-
t ac tor (F , f i g . 170- - -2) and ( f i g . 173) on the crad l e and reco i l band ; and
f rom the con t ac tor to the c i rcu i t breaker con t ac t (H , f i g . 170-2) and
ground t erm i na l (G , f i g . 170-2) on the gun breech .

(a )

 

The f l ex i b l e f i r i ng cord (A , f i g . 170-2) des i gned to connec t the
magne tos to the f i r i ng cab l e p l ug boxes on the r i gh t and l e f t s i de f rames ,
and f ar connec t i ng the p l ug box on the l e f t s i de to the p l ug recep t ac l e
a t the crad l e t runn i on i s two-conduc tor No . 16 s t randed , 65 s t rands No .
34 t i nned copper w i re conduc tor , coded wh i t e and b l ack , ou t s i de d i am-
e t er 0 . 405 i nch , to t a l l eng th approx i ma t e l y 17 . 5 f ee t .

(3)

 

Fnz i NG PLuG BoxEs . Spec i a l p l ug boxes (K , f i g . 95 , and A , f i g .
56) are l oca t ed under the ou t er f ron t web o f the r i gh t s i de f rame near
the crad l e t runn i on and on the ou t er sur f ace o f the crad l e body under
the l e f t crad l e t runn i on .

(a )

 

A. spec i a l f i r i ng p l ug box (see f i g . 172 for s i ng l e -ou t l e t p l ug - box)
( f i gs . 170 and 94) i s l oca t ed under the ou t er f ron t web o f the l e f t s i de
f rame . Th i s box i s connec t ed to the f i r i ng p l ug box on the r i gh t s i de
f rame by a two-conduc tor cab l e wh i ch i s assemb l ed across the i nner
f ace o f the f ron t t ransom ( f i g . 170-2) . I t i s a l so connec t ed by a two-
conduc tor f l ex i b l e cord and p l ug to the f i r i ng p l ug box on the l e f t s i de
o f the crad l e under the l e f t t runn i on ( f i g . 170- -1) . Th i s l a t t er p l ug box
i s the t erm i nus o f the cab l e l ead i ng to the f i r i ng con t ac tor (F , f i g . 170)
and ( f i g . 170-2) on the l e f t s i de o f the crad l e .

(b) Spec i a l p l ugs (C , f i g . 170 , and J , f i g . 95) are assemb l ed on the
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ends o f the f l ex i b l e cords l ead i ng f rom the magne tos to the f i r i ng p l um;
boxes and on the f l ex i b l e cord connec t i ng the p l ug boxes on the l e f t s i de
f rame and under the l e f t crad l e t runn i on , a f ford i ng a means o f mak i ng

or break i ng the c i rcu i t to e i ther or bo th f i r i ng magne tos .

(4) RECO IL ]F IR ING CCNTACToR . A reco i l f i r i ng connac tor ( f i g . 173 ,
and F , f i g . 170-2) i s des i gned as a sa f e t y dev i ce to preven t f i r i ng o f the
p i ece excep t when i n ba t t ery pos i t i on . I t i s a t t ached to the crad l e and
reco i l band .

(a ) One sec t i on ( f i g . 173) con t a i n i ng two sp l i t copper c l i ps (K , f i g .
173) enc l osed i n the f ron t f ema l e guard (L , f i g . 173) i s a t t ached to the
crad l e .

(b)

 

One sec t i on con t a i n i ng two copper b l ades (M , f i g . 173) enc l osed
i n the rear ma l e guard (Q , f i g . 173) i s a t t ached to the reco i l band o f
the gun .

(c )

 

When the gun reco i l s i n f i r i ng the con t ac t be tween the c l i ps and
b l ades i s broken and w i l l no t be rees t ab l i shed un t i l the gun re turns to
f i r i ng pos i t i on , excep t i ng tha t the gun may rema i n approx i ma t e l y three
i nches ou t o f fu l l ba t t ery pos i t i on w i th con t ac t be tween the c l i ps and
b l ades es t ab l i shed .

(d)

 

The b l ades and c l i ps are moun t ed i n s i m i l ar f i r i ng con t ac t case
Q and R , f i g . 173) and are i nsu l a t ed by means o f two vu l can i zed f i ber
or Bake l i t e i nsu l a t i on b l ocks (P , f i g . 173) . Two s t ee l re t a i n i ng r i ngs
ho l d the i nsu l a t i on i n p l ace i n the con t ac t case . Each con t ac t case i s
prov i ded w i th a bronze . cover (T , f i g . 173) and t apped ho l es are pro-
v i ded on a l t erna t e s i des o f the cases for assemb l y o f the Crouse H i nds
connec tors (A , f i g . 173) on the ends o f the f i r i ng cab l e . Ho l es on the
oppos i t e s i des are c l osed by %4- i nch s t andard p i pe p l ugs (N , f i g . 173) .
Cab l e t erm i na l s on the ends o f the f i r i ng cab l es are a t t ached to the
copper c l i ps and b l ades by means o f brass nu t s (S , f i g . 173) suppor t ed
by brass washers i n con t ac t w i th the i nsu l a t i on b l ocks.

(5) F IR ING CABLE CONNECTORS . A 45-degree ang l e connec tor w i th
c l amp i ng range o f Y to 7116 i nch i s assemb l ed i n each magne to for the
a t t achmen t o f one end o f the f l ex i b l e cord connec t i ng the magne tos
to the f i r i ng p l ug boxes . The o ther end o f th i s cord i s equ i pped w i th
s t andard Crouse H i nds p l ugs ( j , f i g . 95) .

(a ) A s t ra i gh t connec tor w i th c l amp i ng range o f Ys to ?16 i nch
i s used to connec t the f l ex i b l e cord be tween the f i r i ng p l ug box an the
l e f t s i de f rame and the f i r i ng p l ug box on the l e f t s i de o f the crad l e under
the crad l e t runn i on . A l l o ther connec tors used i n the f i r i ng c i rcu i t are
Crouse H i nds type connec tors w i th c l amp i ng range o f V to f i nch .

C IRCU IT BREAKER AND C IRCU IT BREAKER CONTACT .
(a ) The c i rcu i t breaker con t ac t ( f i g . 29) i s a t t ached to the gun

breech and , when i n con t ac t w i th the c i rcu i t breaker on the breechb l ock ,
prov i des a means for an un i n t er rup t ed f l ow o f cur ren t to the pr i mer i n
the f i r i ng l ock .

(b)

 

The c i rcu i t breaker ( f i g . 29) i s a t t ached to the breechb l ock and
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i s i n con t ac t w i th the c i rcu i t breaker con t ac t on l y . when the breechb l ock
i s comp l e t e l y c l osed . Ro t a t i on o f the breechb l ock i n the process o f open-
i ng the breech breaks the e l ec t r i c c i rcu i t to the f i r i ng l ock .

(7)

 

F IR ING LOCK . The f i r i ng l ock ( f i gs . 28 and 29) i s o f the Mark I
Navy type . I t i s assemb l ed on the end o f the ob tura tor sp i nd l e (J , f i g .
11) i n the breechb l ock and i s connec t ed by a f i r i ng l ock opera t i ng bar
( f i g . 21 , and C , f i g . 19) to the mechan i ca l par ts o f the breech mechan i sm .
Man i pu l a t i on o f the breech mechan i sm i n open i ng the breechb l ock
ac t i va t es the opera t i ng bar to open the f i r i ng l ock , for the i nser t i on or
e j ec t i on o f the f i r i ng pr i mer . C l os i ng the breechb l ock au toma t i ca l l y
c l oses the f i r i ng l ock (T , f i g . 19) and br i ngs the c i rcu i t breaker (V , f i g .
19) i n to con t ac t w i th the c i rcu i t breaker con t ac t (Y , f i g . 19) . The C i rcu i t
breaker i s connec t ed to the f i r i ng l ock by means o f a f l ex i b l e f i r i ng cab l e
(AG , f i g . 28) wh i ch i s f as t ened by a c l i p to the f ace o f the breechb l ock .

One end o f the cab l e i s i nser t ed i n the c i rcu i t breaker . The o ther end
wh i ch i s prov i ded w i th a spec i a l t erm i na l f i t t i ng (AF , f i g . 28) i s as-
semb l ed by means o f a t erm i na l s top (H , f i g . 28) to the f i r i ng l ock .

35 . OPERAT ION OF F IR ING EQU IPMENT .

'

 

a .

 

Cur ren t for f i r i ng the p i ece i s genera t ed by means o f the f i r i ng
magne tos wh i ch are a t t ached to the r i gh t and l e f t handwhee l bracke t s .

(1)

 

MAGrEro6 . E i ther magne to may be used to f i re the p i ece through
a c i rcu i t ext end i ng f rom the magne to to the c i rcu i t breaker on the gun
breech . The magne tos shou l d no t be opera t ed s i mu l t aneous l y as such
ac t i on m i gh t t end to decrease the vo l ume o f cur ren t to the f i r i ng con t ac t
and resu l t i n a poss i b l e m i s f i re .

(a )

 

To f i re the p i ece f rom e i ther s i de o f the moun t , f i rs t remove the
magne to p l ug ( f i g . 132) f rom the f i r i ng p l ug box , wh i ch i s a t t ached to
the f ron t web o f the s i de f rame on the oppos i t e s i de . Assemb l e the p l ug
i n the f i r i ng p l ug box on the s i de f rom wh i ch the magne to i s to be

opera t ed ( f i g . 172 i s a r i gh t s i de v i ew) .
(2)

 

F IR ING PLUGS AND BOXES . Be assured tha t the f i r i ng p l ug ( f i g .
172) on the end o f the f i r i ng cord l ead i ng f rom the p l ug box on the l e f t
s i de f rame i s assemb l ed i n the p l ug box (A , f i g . 56) on the gun crad l e
under the l e f t t runn i on . To assemb l e th i s p l ug i t i s necessary to i nser t
hand and arm i n the f i ve - i nch open i ng ( f i g . 142) prov i ded for th i s pur -
pose i n the l e f t s i de f rame near the l e f t t runn i on .

(3) CONNECTORS AND CovERs . The p l ugs assemb l ed on the f i r i ng
cords are each prov i ded w i th a connec tor nu t wh i ch mus t be screwed
on to the recep t ac l e when the p l ugs are assemb l ed . Each recep t ac l e i s
a l so prov i ded w i th a c l os i ng cover wh i ch mus t be assemb l ed on the
recep t ac l e when the f i r i ng p l ugs are removed .

(4)

 

The . sa f e t y f i r i ng connac tor ( f i g . 173) connec t i ng the c i rcu i t a t
the crad l e and reco i l band opera t es au toma t i ca l l y and requ i res no hand
man i pu l a t i on .

(5) The c i rcu i t t erm i na l s on the gun breech are secure l y f as t ened
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i n p l ace and opera t i on o f the par ts to wh i ch the t erm i na l s are a t t ached
i s regu l a t ed by the open i ng and c l os i ng o f the breechb l ock .

(a ) To energ i ze the magne to ( f i g . 171) and produce a spark su f f i -
c i en t to f i re the p i ece , grasp the f i r i ng l ever (N , f i g . 171) i n such manner
as w i l l re l ease the l ever ca t ch (K , f i g . 171) on the upper sur f ace o f the
l ever . Pu l l the l ever br i sk l y upward to cover the fu l l perm i ss i b l e move -
men t o f 40 degrees and re l ease the l ever wh i ch w i l l be re turned to i t s
l ocked pos i t i on by ac t i on o f the l ever re turn spr i ng (Q , f i g . 171) . I f the
pr i mer f a i l s to f i re when the magne to i s opera t ed two or three t i mes i n
accordance w i th the above i ns t ruc t i ons , no fur ther e f for t w i l l be made
xo repea t the opera t i on un t i l an i nves t i ga t i on has been made as to the
cause o f such f a i l ure , wh i ch may have resu l t ed f rom a " break " i n the
c i rcu i t be tween the magne to and the f i r i ng l ock or because o f a de f ec t i ve
pr i mer .

36 . CARE AND PRESERVAT ION OF POWER , L IGHT ING , AND
F IR ING EQU IPMENT ,

a .

 

In order to i nsure sa t i s f ac tory opera t i on o f the e l ec t r i ca l equ i p-
men t , i t i s necessary tha t the severa l par ts . o f the mechan i sms be g i ven
care fu l a t t en t i on .

(1)

 

LUBR ICAT ION . See tha t the mov i ng par ts o f the mo tors and speed
gears are proper l y l ubr i ca t ed i n accordance w i th i ns t ruc t i ons ou t l i ned
i n the Lubr i ca t i on Gu i de .

(2)

 

CABLE Loop . When . no t i n use the cab l e l oop connec t i ng the
recep t ac l es on the emp l acemen t and racer shou l d be removed and s tored
i n a sa f e , dry p l ace . Avo i d sharp k i nk i ng or bend i ng o f the cab l e i n
assemb l i ng , d i sassemb l i ng or s tor i ng . Assemb l e cover caps o i x the cab l e
recep t ac l es a f t er the cab l e l oop has been d i sassemb l ed to preven t d i r t
or mo i s ture f rom en t er i ng the recep t ac l es .

(3)

 

13OX AND PANEL COVERS . See tha t the h i nge covers on the ma i n
d i s t r i bu t i on box ( f i g . 152) and l i gh t i ng d i s t r i bu t i on pane l ( f i g . 162) are
proper l y assemb l ed and tha t covers on the l i gh t i ng t rans formers ( f i gs .
95 and 161) and o ther par ts o f the equ i pmen t are secure l y f as t ened i n
p l ace .

(4) FASTEN INGS . Check a l l mo tors , speed gears , con t ro l l ers , d i s-
t r i bu t i on boxes , pane l s , j unc t i on boxes , sw i t ch boxes , p l ug boxes , recep-
t ac l e boxes and s i m i l ar dev i ces i n the e l ec t r i c w i r i ng c i rcu i t to see tha t
the ho l d i ng screws are secure l y i n . p l ace . I f any o f the equ i pmen t has
been . l oosened due to f i r i ng shocks or o ther causes , cor rec t i ve ac t i on w i l l
be t aken .

(5)

 

CONNECTORS . Tes t cab l e connec tors a t a l l boxes and o ther con-
t a i ners to ascer t a i n tha t they are proper l y i n p l ace . These connec tors
are des i gned to preven t mo i s ture f rom en t er i ng the var i ous con t a i ners
and mus t be assemb l ed secure l y i n pos i t i on .

(6) O IL RESERVO IRS . See tha t a l l reservo i rs supp l y i ng o i l to the
speed gears are f i l l ed to prescr i bed l eve l s w i th proper grade o f o i l as
ou t l i ned i n Lubr i ca t i on Gu i de .
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(7) TRAVERS ING L IM IT SW ITCH . Check cond i t i on o f the par ts o f
the t ravers i ng l i m i t sw i t ch and see tha t the ra i l a t t ached to the base
r i ng and the whee l on the l i m i t sw i t ch arm ( f i g . 104) are c l ean and
f ree f rom grease , d i r t or o ther fore i gn ma t t er and tha t mov i ng par ts are
proper l y l ubr i ca t ed .

(8)

 

CABLE CL IPS . Check a l l cab l e c l i ps to i nsure tha t the cab l es are
secure l y f as t ened to the gun and car r i age . I f c l i ps have become l oosened ,
they shou l d be t i gh t ened .

(9)

 

PORTABLE LAMPS . Check cond i t i on o f the por t ab l e l amp cab l es
and i f i n j ured make rep l acemen t s or repa i rs as necessary . When no t i n
use see tha t por t ab l e l amps and cab l es are hung on the hooks prov i ded
for them . Lamps shou l d be p l ugged i n f requen t l y to see tha t they are i n
work i ng order .

(1C l ) L IGHT Sw i TCHES . Check the var i ous l i gh t i ng sw i t ches a t f re -
quen t i n t erva l s to see tha t a l l l amps i n the c i rcu i t s can be turned " ON "
or " OFF " as requ i red . Remove de f ec t i ve l amp bu l bs and rep l ace w i th
serv i ceab l e bu l bs .

( I t )

 

F IR ING MAGNETOS . Check the opera t i on o f the f i r i ng magne tos
to de t erm i ne tha t the cur ren t i s be i ng car r i ed to the gun breech . Th i s
may be accomp l i shed by opera t i ng the magne to l ever and t es t i ng the
cab l e t erm i na l on the gun breech to see tha t the l i ne i s energ i zed .

(12) F IR ING LGcx . The f i r i ng l ock descr i bed i n paragraph 34 a (7)
shou l d be l ubr i ca t ed and man i pu l a t ed f requen t l y to i nsure i t s be i ng i n
proper work i ng cond i t i on a t a l l t i mes . When the moun t i s to be i n a
s t a t e o f d i suse for a cons i derab l e per i od o f t i me , the f i r i ng l ock sh , }u l d
be removed and s tored i n i t s case i n a sa f e , dry p l ace .

(13)

 

F IR ING CONTACTOR . The i n t er i or par ts o f the f i r i ng con t ac tor
connec t i ng the cab l es a t the reco i l band and crad l e canno t be thorough l y
exam i ned excep t by remov i ng the sec t i ons o f the con t ac tor . These par ts
w i l l no t be removed excep t to l oca t e a cause o f ma l func t i on i ng o f the
f i r i ng c i rcu i t .

(14) S IGHT L IGHT ING CORDS . The l i gh t i ng cords connec t i ng the
l i gh t i ng p l ug boxes ( ' F , f ag . 159) to the s i gh t l amps shou l d be exam i ned
f requen t l y to see tha t a l l the par ts are i n serv i ceab l e cond i t i on . I f the
cords , ho l ders or cab l e connec tors have been i n j ured , they shou l d be
repa i red or rep l aced . I f the moun t i s to rema i n i n a s t a t e o f d i suse for
a cons i derab l e t i me , the cords and per t a i n i ng par ts shou l d be d i s-
assemb l ed f rom the p l ug boxes and l amp recep t ac l es and s tored i n a
sa f e , dry p l ace .

37 . INSPECT ION .

a .

 

Necessary i n forma t i on re l a t i ve to i nspec t i on o f e l ec t r i ca l equ i p-
men t i s con t a i ned i n paragraph 36 under " Care and Preserva t i on " and
i n paragraph 39 under " Ma l func t i ons and Cor rec t i ons . "
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38 . MALFUNCT IONS AND CORRECT IONS .
a . Genera l . Un i n t er rup t ed serv i ce o f the par ts o f the e l ec t r i ca l

equ i pmen t i s v i t a l to the proper opera t i on o f the moun t and any ev i -
dence o f ma l func t i on o f the par ts w i l l be g i ven i xnrned i a t e a t t en t i on .

(1) POWER EQU IPMENT . The cur ren t supp l i ed to the moun t for
the opera t i on o f the power equ i pmen t i s 440 vo l t s ; and cau t i on w i l l be
exerc i sed to avo i d mak i ng repa i rs or rep l acemen t s o f par ts wh i l e the
cur ren t i s turned " ON . " Excep t i n cases o f emergency , a l l de f ec t s i n
the power equ i pmen t shou l d be cor rec t ed by t ra i ned ordnance per -
sonne l . I t i s i mpor t an t tha t the covers o f a l l boxes , pane l s and s i m i l ar
equ i pmen t he secure l y i n p l ace to preven t en t rance o f d i r t and mo i s ture
to the e l ec t r i ca l par ts wh i ch m i gh t resu l t i n ma l func t i on i ng o f the
ma t er i e l .

(2) L IGHT ING EQU IPMENT . Fa i l ures i n l i gh t i ng c i rcu i t s are gen-
era l l y due to de f ec t i ve fuses , l oosened t erm i na l s , broken or damaged
l i gh t i ng cords or cab l es , l oosened l amps , or i mproper sea t i ng o f p l ugs
i n the i r recep t ac l es . When repa i rs or cor rec t i ons are necessary on any
o f the par ts o f the l i gh t i ng c i rcu i t s , care mus t be exerc i sed to see tha t
the cur ren t i n the de f ec t i ve c i rcu i t i s shu t og wh i l e repa i rs or cor rec t i ons

are be i ng made . A l l de f ec t i ve fuses removed f rom the l i gh t i ng pane l ,
t rans formers , or o ther par ts o f the moun t shou l d be des t royed or
de f i n i t e l y marked to i nd i ca t e tha t they are unserv i ceab l e .

(3)

 

F IR ING EQU IPMENT . Ma l func t i on o f the par ts o f the f i r i ng c i r -
cu i t i s l i ab l e to resu l t i n ser i ous i n j ury to the ma t er i e l and personne l :
ext reme care w i l l be exerc i sed to see tha t any ex i s t i ng de f ec t s are
promp t l y remed i ed .

(4)

 

M ISF IRES . A m i s f i re occurs when the p i ece f a i l s to f i re . M i s f i re i s
caused by

(a )

 

Fa i l ure o f the pr i mer to f i re .
(b)

 

Fa i l ure o f the prope l l i ng charge to i gn i t e when the pr i mer f i res
(c ) When a m i s f i re occurs a l l personne l mus t rema i n c l ear o f the

pa th o f reco i l o f the p i ece .
(d)

 

The p i ece mus t be kep t po i n t ed a t the t arge t or a t a sa f e po i n t
w i th i n the f i e l d o f f i re .

(e )

 

I f the pr i mer i s heard to f i re , a new pr i mer mus t no t be i nser t ec
or the breechb l ock opened un t i l a f t er 10 m i nu t es have e l apsed . At thr
exp i ra t i on o f 10 m i nu t es , i nser t a new pr i mer .

( f ) I f the pr i mer has f a i l ed to f i re , a t l eas t three a t t emp t s w i l l b {
made to f i re i t be fore i t i s removed . I f a spec i a l . dev i ce i s ava i l ab l e by
wh i ch the pr i mer can be sa f e l y removed by a person s t and i ng c l ear o
the pa th o f reco i l , the pr i mer may be removed and exam i ned a f t er tw t

m i nu t es have e l apsed s i nce the l as t a t t emp t to f i re . When the pr i me
has been removed under the above cond i t i ons i nser t a new pr i mer an(
con t i nue f i r i ng . I f no spec i a l dev i ce as above re f er red to i s ava i l ab l e , th ,
pr i mer mus t no t be removed or the breechb l ock opened un t i l 10 m i n
u t es have e l apsed s i nce the l as t a t t emp t to f i re .
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(a )

 

Fa i l ure o f any

 

1 . Improper assem-

 

1 . Assemb l e connec tor
mo tor to s t ar t when

 

b l y o f power l oop caused

 

nu t s secure l y i n p l ace .
push bu t ton i s pressed .

 

by f a i l ure to screw con-
nec tor nu t s on cab l e
secure l y on to recep-
t ac l es on the racer or
emp l acemen t .

2 . Fa i l ure to connec t

 

2 . Connec t suppor t i ng
the suppor t i ng cha i ns cha i ns (make t es t by
on the l oop cab l e to turn i ng on l i gh t s to i n
racer andemp l acemen t .

 

sure tha t cur ren t i s be i ng
supp l i ed to moun t ) .

3 . De f ec t i ve connec -

 

3 . Repor t to ordnance
t i ons i n push-bu t ton ma i n t enance personne l .
s t a t i on .

4 . Loose t erm i na l s i n

 

4 . T i gh t en t erm i na l s .
ma i n d i s t r i bu t i on box. (PRECAUT ION : D i s-

connec t power cab l e l oop
be fore a t t emp t i ng to
t i gh t en t erm i na l s a t any
po i n t i n power l i ne . )

5 . Shor t c i rcu i t i n

 

5 . Opera t e manua l
mo tor con t ro l l er .

 

l ever on con t ro l l er box
by mov i ng the l ever
coun t erc l ockw i se to fu l l
" OFF , " " RESET " pos i -
t i on . Then re turn l ever
to " ON " pos i t i on . I f
t roub l e con t i nues repor t
to ordnance ma i n t enance
personne l .

6 . De f ec t i ve or i m-

 

6 . Re f er to ordnance
proper l y ad j us t ed ma i n t enance personne l .
brushes on mo tor .

(b)

 

Mo tor over -

 

1 . W i l l be recogn i zed

 

1 . S top mo tor and re -
l oad .

 

by overhea t i ng o f mo-

 

por t to ordnance ma i n
to r caus i ng odor o f

 

t enance personne l .
burn i ng o i l or i nsu l a -
t i on .
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Presence o f for -

 

2 . Exam i ne a l l po i n t s
e i gn ma t t er i n mov i ng

 

where fore i gn ma t t er
par ts .

 

may have l odged . Re -
move . Tes t opera t i on o f
mo tor . I f over l oad i s s t i l l
ev i denced , repor t to ord-
nance ma i n t enance per -
sonne l .

(c )

 

Fa i l ure

 

o f

 

1 . Broken spr i ng i n

 

1 . Repor t to ordnance
mo tor to s top when l i m i t sw i t ch . De forma -

 

ma i n t enance personne l .
l i m i t sw i t ch whee l t i on o f sw i t ch arm or
con t ac t s sw i t ch ra i l arm sha f t .
on base r i ng .

2 . Fa i l ure o£ the

 

2 . T i gh t en screws .
l i m i t sw i t ch cam whee l
to con t ac t ra i l on base
r i ng due to l oosened.
ho l d i ng screws .

(6)

 

L IGHT ING C IRCU IT .

(a )

 

Fa i l ure o f en-

 

1 . Improper assem-

 

1 . Proceed as ou t l i ned
t i re l i gh t i ng c i rcu i t .

 

b l y o f cab l e l oop on em-

 

i n s t ep .

 

(5)

 

(a ) 1 .

 

i n
p l acemen t and racer .

 

" Power C i rcu i t . "
2 . Loosened t erm i -

 

2 . D i sconnec t power
na l on l i gh t i ng c i rcu i t

 

l i ne a t racer , or emp l ace -
cab l e i n ma i n d i s t r i bu-

 

men t and t i gh t en t erm i -
t i on box.

 

na l .
3 . Broken cab l e be -

 

3 . Re f er to ordnance
tween ma i n d i s t r i bu- ma i n t enance personne l .
t i on box and ma i n l i gh z -
i ng t rans former .

4 . De f ec t i ve fuses ,

 

4 . Rep l ace .
3 . Burned ou t t rans-

 

5 . Re f er to ordnance
former .

 

ma i n t enance personne l .
6 . Broken cu t -ou t .

 

6 . Re f er to ordnance
ma i n t enance personne l ,

7 . Loose t erm i na l s i n

 

7 . D i sconnec t power r
ma i n t rans former .

 

l i ne a t racer or emp l ace -
men t . T i gh t en t erm i na l s . e

(b)

 

Lack o f cur -

 

1 . De f ec t i ve fuse i n

 

I . Rep l ace .

 

1 .
ren t i n any group c i r -

 

l i gh t i ng d i s t r i bu t i on
cu l t , as i nd i ca t ed on pane l .

 

n
c i rcu i t d i rec tory on
i ns i de o f l i gh t i ng d i s-
t r i bu t i on pane l cover .
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2 . De f ec t i ve tumb l er

 

2 . Re f er to ordnance
snap sw i t ches i n l i gh t - ma i n t enance personne l .
i ng d i s t r i bu t i on pane l .

(c ) Lack o f cur ren t

 

1 . De f ec t i ve fuses i n

 

1 . Rep l ace .
f rom s i gh t l i gh t i ng s i gh t l i gh t i ng t rans-
t rans formers to two- formers .
cand l epower l amps a t
r i gh t and l e f t s i gh t s
and e i gh t -cand l e -
power l amp a t az i -
mu th observer ' s cab .

2- Burned ou t t rans-

 

2 . Re f er to ordnance
formers .

 

ma i n t enance personne l .
3 . Loose t erm i na l s i n

 

3 . T i gh t en t erm i na l s .
s i gh t l i gh t i ng t rans-
formers .

4 . Broken cu t -ou t .

 

4 . Re f er to ordnance
ma i n t enance personne l .

5 . De f ec t i ve

 

o r

 

5 . Re f er to ordnance
broken spr i ngs i n r i gh t

 

ma i n t enance personne l .
or l e f t s i gh t l i gh t i ng
p l ug boxes .

Fa i l ure o f p l ugs

 

F . Re f er to ordnance
on the s i gh t l i gh t i ng ma i n t enance personne l .
cords to make proper
con t ac t i r i s i gh t l i gh t -
i ng p l ug boxes .

. Broken s i gh t

 

7 . Re f er to ordnance
l i gh t i ng cords .

 

ma i n t enance personne l .
{d }

 

Fa i l ure

 

i n

 

I . Loose bu l b .

 

1 . Screw bu l b i n
por t ab l e hand l amp .

 

socke t secure l y .
2 . Burned ou t bu l b .

 

2 . Rep l ace w i th new
bu l b .

3 . P l ug i mproper l y

 

3 . Push p l ug i n re
assemb l ed i nrecep t ac l e .

 

cep t ac l e and t i gh t en con-
nec tor nu t secure l y .

¢ . Broken w i re i n

 

4 . Re f er to ordnance
p l ugs or l i gh t socke t ma i n t enance personne l .
hand l e .

Rep l ace w i th new

Rep l ace w i th new

264

5 . Broken cord . 5 .
cord .

(e ) Fa i l ure i n 1 . Burned ou t bu l b . I .
two-cand l epower bu l b .
l amps .
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2 . F l ex i b l e cord p l ug

 

2 . Turn p l ugs to ex-
i nser t ed i n p l ug box i m-

 

thme r i gh t to make con-
proper l y .

 

t ac t .
3 . Broken w i re i n

 

3 . Re f er to ordnance
p l ugs or l i gh t socke t s ma i n t enance personne l .
and p l ug box connec -
tors .

4 . De f ec t i ve cord .

 

4 . Rep l ace w i th new
cord .

5 . Loose connec t i on

 

5 . T i gh t en .
i n p l ug box and p l ug
box connec tors .

(7)

 

F IR ING C IRCU IT .

(a )

 

F i r i ng mag-

 

(a ) Loose t erm i na l s .

 

(a ) T i gh t en .
ne to f a i l s to genera t e
spark .

(b)

 

D i f f i cu l t y i n

 

(b) De formed t ee th

 

(b) Re f er to ordnance
opera t i on o f magne to

 

on sec tor , sha f t c l u t ch

 

ma i n t enance personne l .
l ever .

 

gear , or magne to p i n-
i on .

(c )

 

Fa i l ure

 

o f

 

{ c } Weak or broken

 

(c ) Rep l ace .
magne to l ever to re -

 

l ever re turn spr i ng .
turn to i nac t i ve pos i -
t i on .
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(d)

 

Fa i l ure

 

o f

 

(d) Weak or broken

 

(d) Rep l ace .
magne to l ever l ock i ng

 

l ever l a t ch spr i ng .
l a t ch to engage .

(e )

 

Break i n - c i r -

 

1 . Loose t erm i na l s .

 

1 . T i gh t en .
cu i t a t e i ther o f the
three p l ug recep t ac l e
boxes on s i de f rames
and crad l e .

2 . Cab l e p l ugs i m-

 

2 . Push p l ug a l l the
proper l y assemb l ed .

 

way i n and assemb l e con-
nec tor nu t secure l y i n

_

 

p l ace .
( f )

 

Break i n the

 

1 . Loose t erm i na l s .

 

1 . Remove case cover
c i rcu i t a t f i r i ng con-

 

and t i gh t en t erm i na l s .
t ac tor .

2 . De forma t i on o f

 

2 . Re f er to ordnance
c l i ps or b l ades i n con- ma i n t enance personne l .
t ac tor case .

{g } Break i n the

 

{g } Loose connec -

 

(g) T i gh t en crown
c i rcu i t a t breech hods-

 

t i on be tween cab l e t er -

 

nu t on con t ac t s tud .
i ng con t ac t .

 

m i nas and con t ac t s tud .
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{h } Break i n c i r -

 

1 . Weak or broken

 

1 . Re f er to ordnance
cu i t be tween con t ac t

 

c i rcu i t breaker con t ac t

 

ma i n t enance personne l .
s tud and c i rcu i t spr i ng .
breaker con t ac t p i n .

2 . Grease or o i l on

 

2 . C l ean sur f aces .
con t ac t s tud sur f ace or

 

-
c i rcu i t breaker con t ac t
p i n .

(1)

 

Fa i l ure i n c i r -

 

( i ) Broken f i r i ng

 

( i ) Re f er to ordnance
cu i t be tween c i rcu i t cab l e .

 

ma i n t enance personne l .
breaker con t ac t p i n
and con t ac t t erm i na l .

( j ) Fa i l ure o f e l ec -

 

1 . Improper con t ac t

 

1 . Se t t erm i na l s top
t r i c cur ren t through

 

be tween f i r i ng cab l e t er -

 

proper l y .
f i r i ng l ock .

 

m i na l and con t ac t t er -
m i na l due to the t erm i -
na l s top be i ng ou t o f
l ocked pos i t i on .

2 . Weak or broken

 

2 . Re f er to ordnance
t erm i na l nu t spr i ng .

 

ma i n t enance personne l .
(k ) Break i n c i r -

 

1 . Fa i l ure o f ham-

 

1 . Re f er to ordnance
cu i t be tween con t ac t mer to re turn to se t ma i n t enance personne l .
hammer and f i r i ng pos i t i on due to abra -
p i n .

 

s i ons .

2 . Presence o£ for -

 

2 . Remove cause .
e i gn subs t ances.

3 . De forma t i on o f

 

3 . Re f er to ordnance
hammer thrus t p i n .

 

ma i n t enance personne l .
4 . Weak or broken

 

4 . Re f er to ordnance
f i r i ng spr i ng .

 

ma i n t enance personne l .

5 . Weak or broken

 

5 . Re f er - to ordnance
f i r i ng p i n spr i ng .

 

ma i n t enance personne l .
(1) Fa i l ure o f

 

(1) De f ec t i ve , d i s-

 

(1) Remove pr i mer .
pr i mer to f i re .

 

tor t ed or broken pr i mer

 

No t e precau t i ons to be
i n pr i mer sea t .

 

observed

 

as

 

ou t l i ned
under " M i s f i res . "

39 . ASSEMBLY AND D ISASSEMBLY .
a .

 

Genera l . For the mos t par t necessary i n forma t i on cover i ng the
d i sassemb l y and assemb l y o f e l ec t r i ca l equ i pmen t i s covered i n th i s
sec t i on under the head i ngs " Descr i p t i on and Func t i on i ng , Opera t i on ,
Care and Preserva t i on , Inspec t i on , Ma l func t i ons and Cor rec t i ons . " The
fo l l ow i ng po i n t s regard i ng the hand l i ng o f the e l ec t r i ca l equ i pmen t are
i n t ended to amp l i f y or emphas i ze the i n forma t i on a l ready furn i shed .
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(1)

 

POWER Loop . To d i sassemb l e power l oop , back o f f the connec tor
nu t s f rom the recep t ac l es on the racer and emp l acemen t . Unhook the
cha i ns f rom the bracke t s on the emp l acemen t wa l l and racer , pu l l the
p l ugs ou t o f the recep t ac l es and screw the covers on to the recep t ac l e
open i ngs . In order to exc l ude d i r t and mo i s ture f rom the recep t ac l e
open i ngs , covers mus t a l ways be assemb l ed t i gh t l y on the cab l e l oop
recep t ac l es when the l oop i s removed . The cha i n assemb l ed 18 i nches
f rom the end o f the l oop i s a t t ached to the bracke t on the racer . The
cha i n assemb l ed 31 i nches f rom the end o f the l oop i s a t t ached to the
bracke t i n the wa l l o f the emp l acemen t .

(2) MA IN D ISTR IBUT ION SOX . The cover on the ma i n d i s t r i bu t i on
box i s f as t ened i n p l ace by means o f w i ng nu t s. When the cover i s opened
for the purpose o f t i gh t en i ng t erm i na l s or for any o ther purpose care
w i l l be exerc i sed to see tha t w i ng nu t s are screwed secure l y i n p l ace
when the cover i s aga i n c l osed . The t erm i na l s i n th i s box mus t never be
hand l ed wh i l e the cur ren t i s " ON " as such ac t i on m i gh t we l l resu l t i n
ser i ous i n j ury to the opera tor .

(3)

 

MOTOR CONTROLLERS . The cons t ruc t i on o f the mo tor con t ro l l ers
i s such tha t no e f for t to d i sassemb l e or assemb l e the con t ro l l ers w i l l be
made by the us i ng serv i ce , They w i l l be hand l ed by the serv i ce on l y so
f ar as may be necessary to rese t the con t ro l l er yoke i n the even t o f a
shor t c i rcu i t as descr i bed i n paragraph 31 a (9) under the head i ng
" Opera t i on o f Power Equ i pmen t . "

(4) PUSH-BUTTON STAT IONS . Push-bu t ton s t a t i ons w i l l no t be d i s-
assemb l ed or assemb l ed by the us i ng serv i ce .

(5) TRANSFORMERS . The covers o f the ma i n l i gh t i ng t rans former ,
s i gh t l i gh t i ng t rans formers and p l ug boxes are secured i n p l ace by ma -
ch i ne screws , When i t becomes necessary to remove these covers for the
purpose o f t i gh t en i ng t erm i na l s or for any o ther purpose , care w i l l be
exerc i sed to i nsure tha t the covers are reassemb l ed t i gh t l y to avo i d
en t rance o f d i r t or mo i s ture i n to the t rans formers or p l ug boxes .

(G) S IGRT L IGHT ING PLUGS AND PLUG BOXES . The p l ugs on the
ends o f the cords l ead i ng f rom the s i gh t l i gh t i ng p l ug boxes to the s i gh t s
are o f spec i a l cons t ruc t i on and the p l ugs and boxes are so des i gned as
to enab l e the opera tor to assemb l e and d i sassemb l e the p l ugs i n the
boxes qu i ck l y and w i th a m i n i mum o f e f for t . To turn the cur ren t " ON "
to any l i gh t s i nser t the p l ug . in the box and turn c l ockw i se as f ar as

poss i b l e . To ext i ngu i sh the l i gh t turn coun t erc l ockw i se as f ar as pos-
s i b l e . To assemb l e or remove the p l ug turn to the r i gh t or l e f t un t i l the
pro j ec t i on on the p l ug i s i n a l i nemen t w i th the groove i n the box recep-
t ac l e and push i n to p l ace or w i thdraw as requ i red .

(7) PORTABLE HAND LAMPS . P l ugs on the ends o f por t ab l e l amp ,
cords are o f the push var i e t y and each p l ug i s equ i pped w i th a connec tor
nu t wh i ch shou l d be screwed on to the end o f the recep t ac l e when the
p l ug i s i nser t ed . When p l ugs are w i thdrawn f rom the recep t ac l es the
covers shou l d be screwed on to the end o f the recep t ac l e to exc l ude d i r t
and mo i s ture .
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(8)

 

F IR ING MAGNETOS . To d i sassemb l e e i ther f i r i ng magne to , f rom
the moun t i t w i l l be necessary to remove the f i r i ng magne to bracke t
Pram i t s sea t on the handwhee l bracke t . The card l ead i ng f rom the
magne to to the magne to p l ug box on the s i de f rame shou l d no t be d i s-
connec t ed f rom the magne to . The p l ug shou l d be w i thdrawn f rom the
p l ug box , and the cord c l i ps removed f rom the s i de f rame . The en t i re
un i t may be d i smoun t ed i n th i s manner w i thou t d i sassemb l i ng the
t erm i na l s i n the magne to case . To assemb l e the un i t the reverse order
shou l d be fo l l owed . Excep t i ng for the purpose o f rep l ac i ng l ever re turn
spr i ng or hand l e ca t ch spr i ng or for the purpose o f assemb l i ng or t i gh t -
en i ng t erm i na l s i n the magne to , the us i ng serv i ce w i l l no t assemb l e or
d i sassemb l e the par ts o f the magne to .

(9) F IR ING Locx . When the p i ece i s to rema i n i nac t i ve for a con-
s i derab l e l eng th o f t i me the f i r i ng l ock shou l d be removed f rom the
breech and s tored i n a sa f e , dry p l ace .

 

s

(a ) To remove the f i r i ng l ock d i sconnec t the f i r i ng cab l e (AG , f i g .
28) f rom the f i r i ng l ock t erm i na l nu t (N , f i g . 28) by t i pp i ng the t erm i na l
s top (H , f i g . 28) and remov i ng the cab l e t erm i na l (AF , f i g . 28) f rom the
nu t . Now pu l l ou tward on the re t rac t i ng l ever l a t ch (L , f i g . 19) and
opera t e the f i r i ng l ock re t rac t i ng l ever (P , f i g . 19) to open the f i r i ng
l ock and c l ear the f i r i ng l ock sa f e t y arc (Z , f i g . 19) . Now pu l l downward
on the f i r i ng l ock opera t i ng bar l a t ch hand l e ( f i g . 21) and re l ease the
f i r i ng l ock f rom the opera t i ng bar . Turn the l ock coun t erc l ockw i se on
the ob tura tor sp i nd l e one - four th turn un t i l the i n t er rup t ed threads i n the
f i r i ng l ock are i n proper a l i nemen t w i th cor respond i ng recesses on the
ob tura tor sp i nd l e and remove the l ock .

(b)

 

To assemb l e the l ock on the ob tura tor sp i nd l e , the reverse order
o f opera t i ons w i l l be fo l l owed .

(c )

 

The componen t par ts o f the f i r i ng l ock w i l l no t be assemb l ed or
d i sassemb l ed by the us i ng serv i ce .
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40 . GENERAL .
a .

 

Ammun i t i on for the GUN , 16- i nch , Mk . I I -Mod . I (Navy) , i s
o f the separa t e l oad i ng t ype . The l oad i ng o f each comp l e t e round . i n to
the cannon requ i res three separa t e opera t i ons . One , the pro j ec t i l e ; two ,
the prope l l i ng charge ; and three , the pr i mer . These componen t s are
sh i pped separa t e l y . Armor -p i erc i ng pro j ec t i l es for th i s gun are sh i pped
fuzed .

41 . NOMENCLATURE .
a . S t andard nomenc l a ture i s used i n th i s sec t i on i n a l l re f erences

to spec i f i c i t ems o f i ssue .

42 .

 

F IR ING TABLES .
a . For app l i cab l e f i r i ng t ab l es , see the sec t i on o f th i s Manua l en-

t i t l ed " Re f erences . "
270
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43 . CLASS I F ICAT ION .
a . The pro j ec t i l es au thor i zed for use i n th i s gun are c l ass i f i ed as

armor -p i erc i ng , t arge t -prac t i ce , and dummy. The armor -p i erc i ng pro-
j ec t i l e i s a th i ck -wa l l ed she l l f i t t ed w i th an armor -p i erc i ng cap and
f i l l ed w i th an exp l os i ve burs t i ng charge . Targe t -prac t i ce pro j ec t i l es are
i ner t cas t i ron sho t s i m i l ar i n s i ze , shape , and we i gh t to the serv i ce she l l ,
or are serv i ce she l l . in wh i ch an i ner t f i l l er i s used i n p l ace o f an exp l os i ve
burs t i ng charge . Dummy pro j ec t i l es cons i s t o f a s t ee l and bronze as-
semb l y o f somewha t s i m i l ar s i ze , shape and we i gh t to serv i ce pro j ec -
t i l es ; they are des i gned for t ra i n i ng i n hand l i ng pro j ec t i l es and l oad i ng
cannon , and are comp l e t e l y i ner t .

44 . IDENT I F ICAT ION .
a , Genera l . Ammun i t i on , i nc l ud i ng componen t s , i s comp l e t e l y

i den t i f i ed by means o f the pa i n t i ng , mark i ng ( i nc l ud i ng ammun i t i on
l o t number ) , and da t a card or l i nen da t a t ag . O ther essen t i a l i n forma -
t i on i s marked on the componen t s , for examp l e ; On the pro j ec t i l e , i t s

we i gh t and the k i nd o f f i l l er ; on the prope l l i ng charge , the we i gh t o f
the i gn i t er , des i gna t i on o f each sec t i on , e t c . See f i gures 174 to 180 , and
the fo l l ow i ng paragraphs . The muzz l e ve l oc i t y may be ob t a i ned f rom
the t ag on the prope l l i ng charge .

b . Mark or Mode l . To i den t i f y a par t i cu l ar des i gn , a mode l des i g-
na t i on i s ass i gned a t the t i me the des i gn i s c l ass i f i ed as an adap t ed t ype .
Th i s mode l des i gna t i on becomes an essen t i a l par t o f the s t andard
nomenc l a ture and i s i nc l uded i n the mark i ng on the i t em . The presen t
sys t em o f mode l des i gna t i on cons i s ts o f the l e t t er " M " fo l l owed by an
arab i c numera l . Mod i f i ca t i ons are i nd i ca t ed by add i ng the l e t t er " A "
and the appropr i a t e arab i c numera l . Thus , " M3A I , " i nd i ca t es the f i rs t
mod i f i ca t i on o f an i t em for wh i ch the or i g i na l mode l des i gna t i on was
" M3 . " Pr i or to Ju l y 1 , 1925 , i t was the prac t i ce to ass i gn mark numbers .
The word " MARK , " abbrev i a t ed " MK . , " was fo l l owed by a roman
numera l , for examp l e : " SHELL , A . P . MK . X I . " The f i rs t mod i f i ca t i on
o f a mode l was i nd i ca t ed oy the add i t i on o f " M I " to the mark number ,
the second by " M I I , " e t c . In case o f i t ems o f Navy or i g i n , the mode l
des i gna t i on o f t en t i mes appears as " MK . I I - - -MOD . I - IN . ,  . . MR . 1 I -
MOD . 2- IN . , " e t c .

e .

 

Ammun i t i on Lo t Number . When ammun i t i on i s manu f ac tured ,
an ammun i t i on l o t number , wh i ch becomes an essen t i a l par t o f the
mark i ng , i s ass i gned i n accordance w i th per t i nen t spec i f i ca t i ons . In the
case o f separa t e l oad i ng ammun i t i on , such a l o t number i s ass i gned to ,
and marked on , each o f the componen t s-pro j ec t i l e , fuze , prope l l i ng
charge , and pr i mer -as we l l as on a l l pack i ng con t a i ners and the accom-
pany i ng da t a card . I t i s requ i red for a l l purposes o f record , i nc l ud i ng
repor ts on cond i t i on , func t i on i ng , and acc i den t s , i n wh i ch the ammun i -
t i on i s i nvo l ved . To prov i de for the mos t un i form func t i on i ng , a l l o f the
componen t s i n any one l o t are manu f ac tured under as near l y i den t i ca l
cond i t i ons as prac t i cab l e . For examp l e , i n the case o f pro j ec t i l es , any
one l o t cons i s ts o f pro j ec t i l es made by one manu f ac turer , l oaded by one
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manu f ac turer , and o f one we i gh t . There fore , to ob t a i n the grea t es t
accuracy i n f i r i ng separa t e l oad i ng ammun i t i on , success i ve rounds
shou l d cons i s t o f

Pro j ec t i l es o f one l o t number (one t ype and one we i gh t ) .

Prope l l i ng charges o f one l o t number .

Fuzes o f one l o t number .
Pr i mers o f one l o t number .

d . Ammun i t i on Da t a Card . A f i ve - by e i gh t - i nch card , en t i t l ed
Ammun i t i on Da t a Card because o f the i n forma t i on thereon , accom-
pan i es each sh i pmen t o f ammun i t i on or ammun i t i on componen t s . In
the case o f separa t e l oad i ng prope l l i ng charges a l i nen t ag con t a i n i ng
essen t i a l da t a i s a t t ached to the charges i n p l ace o f a da t a card . When
requ i red , assemb l i ng and f i r i ng i ns t ruc t i ons are pr i n t ed on the reverse
s i de o f the card or t ag . For regu l a t i ons govern i ng sh i pmen t s o f separa t e
l oad i ng ammun i t i on componen t s , see OFSB 3-2 .

e .

 

Pa i n t i ng an t i -Mark i ng .
(1) PA INT ING . A l l pro j ec t i l es are pa i n t ed to preven t rus t and to

prov i de , by the co l or , a ready means o f i den t i f i ca t i on as to t ype . For the
pro j ec t i l es descr i bed here i n , the co l or scheme i s as fo l l ows

Armor -p i erc i ng . . . . . . . . . . . . . . . . . . . . . . Ye l l ow ; mark i ng i n b l ack .

Prac t i ce ( i ner t ) . . . . . . . . . . . . . . . . . . . . . . B l ack ; mark i ng i n wh i t e . *

Dummy or dr i l l ( i ner t ) . . . . S l ack : mark i ng i n wh i t e , excep t band
r

 

a t cen t er o f grav i ty wh i ch i s red .
(2) MARK ING . For purposes o f i den t i f i ca t i on , the fo l l ow i ng i s

s t amped or marked on the componen t s o f separa t e l oad i ng ammun i t i on .

(a )

 

On the Pro j ec t i l e :

1 .

 

S t amped i n the me t a l on the base :
Type , ca l i ber , and mode l o f pro j ec t i l e .
Lo t number o f me t a l . par ts assemb l y .
We i gh t o f pro j ec t i l e .

Manu f ac turer ' s i n i t i a l s or symbo l .

Year o f manu f ac ture .

Ser i a l No . o f pro j ec t i l e (on base and on base p l ug) .

S t enc i l ed on body :

Mode l or pro j ec t i l e (around body a t cen t er o f grav i ty) .

We i gh t to neares t pound (on nose ) .

Ca l i ber and t ype o f cannon i n wh i ch f i red (on nose ) .

K i nd o f f i l l er , for examp l e , " EXP . D . "

Lo t number o f f i l l ed pro j ec t i l e .

* I t shou l d be no t ed tha t the above co l or scheme i s no t who l l y i n agreemen t w i th
the bas i c co l or scheme descr i bed i n TM 9-1900 , prac t i ce pro j ec t i l es be i ng genera l l y
pa i n t ed b l ue .
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3 .

 

Navy pro j ec t i l es used i n th i s gun are marked i n accordance w i th
Navy prac t i ce .

 

.
(b) On the Prope l l i ng Charges or Sec t i on Thereo f (S t enc i l ed) :

I . On the body :
K i nd o f charge , for examp l e , " ? ' s CHG . "
Ca l i ber and mode l s o f cannon for wh i ch adap t ed .
We i gh t or we i gh t s o f pro j ec t i l es w i th wh i ch charge may be used .
Powder l o t ( i nc l udes type o f powder , the word " LOT , " i n i t i a l s o f

manu f ac turer , ser i a l number o f l o t , and year o f manu f ac ture ) .
2 .

 

On the i gn i t er :
We i gh t , grade , and k i nd o f i gn i t er powder .
" IGN ITER . "
Ca l i ber and mode l s o f cannon i n wh i ch f i red .
Mon th and year o f l oad i ng .

3 . On dummy prope l l i ng charges :
" DUMMY CHARGE " or " DUMMY PROPELL ING CHARGE "

toge ther w i th the ca l i ber and mode l o f gun i n wh i ch used .
(c ) On the Pr i mer (S t amped i n the Me t a l ) :

Loader ' s i n i t i a l s .
Loader ' s l o t number .
Year o f l oad i ng .
Mark or mode l . .

f . We i gh t Mark i ngs . Because i t i s no t prac t i cab l e to manu f ac ture
pro j ec t i l es w i th i n the nar row l i m i t s requ i red for the des i red accuracy
o f f i re , the ac tua l we i gh t o f each pro j ec t i l e , to the neares t pound , i s
s t enc i l ed on the pro j ec t i l e body i n order tha t the appropr i a t e ba l l i s t i c
cor rec t i ons i nd i ca t ed by f i r i ng t ab l es may be app l i ed .

45 . CARE , HANDL ING AND PRESERVAT ION .
a .

 

Ammun i t i on componen t s are packed to w i ths t and cond i t i ons ord i -
nar i l y encoun t ered i n the f i e l d . Pro j ec t i l es are sh i pped w i th a gromme t
to pro t ec t the ro t a t i ng band , one pro j ec t i l e per wooden cra t e or box.
Charges and pr i mers are packed i n mo i s ture - res i s t an t con t a i ners . S i nce
ammun i t i on and exp l os i ves are adverse l y a f f ec t ed by mo i s ture and h i gh
t empera ture , the fo l l ow i ng precau t i ons shou l d be observed - :

(1)

 

Mo i s ture - res i s t an t sea l s shou l d no t be broken un t i l the arnmun i -
t i on i s to be used .

(2)

 

Ammun i t i on , par t i cu l ar l y pr i mers and prope l l i ng charges , shou l d
be s tored i n the or i g i na l con t a i ner , i n a dry , we l l -ven t i l a t ed p l ace , pro-
t ec t ed f rom sources o f h i gh t empera tures , i nc l ud i ng the d i rec t rays o f
the sun . More un i form f ar i ng i s ob t a i ned . i f success i ve rounds are a t the
same t empera ture .

1) . Pr i mers mus t a l ways be s tored i n a dry p l ace . Pro l onged ex-
posure to mo i s ture or dampness may cause ma l func t i on i ng .
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c . Exp l os i ve ammun i t i on mus t be hand l ed w i th appropr i a t e care a t
a l l t i mes . The exp l os i ve e l emen t s i n pr i mers are par t i cu l ar l y sens i t i ve
to undue shock and h i gh t empera ture .

d .

 

Each o f the separa t e l oad i ng componen t s shou l d be f ree o f fore i gn
ma t t er -sand , mud , grease , e t c . - -be fore l oad i ng i n to the gun .

e . Componen t s o f rounds prepared for f i r i ng bu t no t f i red w i l l be
re turned to the i r or i g i na l cond i t i on and pack i ngs , and appropr i a t e l y
marked . Such componen t s w i l l be used f i rs t i n subsequen t f i r i ngs , i n
order tha t s tocks o f opened pack i ngs may be kep t a t a m i n i mum .

f . Prope l l i ng charges w i l l be gaged for max i mum d i ame t er w i th
gages furn i shed by the Ordnance Depar tmen t . Charges wh i ch do no t
pass through the gage w i l l no t be f i red .

46 . AUTHOR IZED ROUNDS .
a . The ammun i t i on au thor i zed for use i n the GUN , 16- i nch , Mk .

I I -Mod . 1 (Navy) , i s l i s t ed i n the t ab l e be l ow . No o ther ammun i t i on
w i l l be used i n th i s gun . The nomenc l a ture comp l e t e l y i den t i f i es the
ammun i t i on . The use o f s t andard nomenc l a ture for a l l purposes o f
record i s manda tory .

l oad i ng , 2100- l b . , Mk . I I -Mod . 2 ,
16- i n . Guns , M1919-19M I I -19M I I I ,
Mk . I I -Mod . I (Navy) , or How . ,
M1920

DUMMY AMMUN IT ION

16- INCH SEACOAST GUN MATER IEL
GUN MK . I I M I ; BARBETTE CARR IAGE M4

PROJECT ILE , dummy , 224 {?- l b_
M6 , 16- i n . Gun , Mk . I I -Mod . I
(Navy)

274

6 sec t i ons ' Mk . XV-Mod . 1 " - 5

(Con t i nued on next page . )

b . Tab l e I -Ammun i t i on for Gun , 16- i nch , Mk . I I -Mod . 1 (Navy) .

Nomenc l a ture o f Prope l l i ng Charge Pr i mer
Fuzed Pro j ec t i l e (Mode l or Type ) (Mode l )

SERV ICE AMMUN IT ION
SHELL , A . P . , 2240-1b . , Mk - 12 , 16- i n . 6 equa l sec t i ons ' Mk . XV-Mod . 12

Gun , Mk . I I - -Mod . I (Navy)
PROJECT ILE , A . P . , 2100- l b . , Mk . I I - 6 equa l sec t i ons ' Mk . XV-Mad . 12

Mod . 2 , 16- i n . Guns , M1919-19M I I -
19M I I I , Mk . I I - -Mod . 1 (Navy) , or
How . , M1920

PRACT ICE AMMUN IT ION
SHELL , C . I . , 2240- l b . , M108 , 16- i n . 6 equa l sec t i ons ' Mk . XV-Mod . 1 2

Gun , Mk . I I -Mod . 1 (Navy)
PROJECT ILE , C . I . , 210(3- l b . , M100 , 6 equa l sec t i ons ' Mk . XV-Mod . 1 2

16- i n . Guns , M1919-19M I I -19M I I I ,
IV l k . I I -Mod . 1 (Navy) , or How. ,
M1920

PROJECT ILE , A . P . , (bar i um su l f a t e , 6 equa l sec t i ons 3 Mk . XV-Mad . 1 2
para f f i n , t a l cum f i l l er ) , 2100- l b . , Mk .
I I -Mod . 2 , 16- i n . Guns , M I919-
19M I I -19M I I I , Mk . I I - - -Mad . 1
(Navy) , or How . , M1920

PROJECT ILE , A . P . , emp t y , for sand 6 equa l sec t i ons ' Mk . XV-Mod . 1=
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A . P . -Armor -p i erc i ng .
B . L7 . -Base -de tona t i ng .
C . I . -Cas t I ron .

 

_
" - - -Former l y repor t ed as : SHELL , A . P . , 2240- Ib . , Mk . X I , 16- i n . Gun , Mk . I I -

Mod . 1 (Navy) .
-Charge for serv i ce or prac t i ce f i r i ng i s des i gna t ed , charge , prope l l i ng , 6 equa l

sec t i ons , s t acked , NH powder , 16- i n . Gun , Mk . I I -Mod . 1 (Navy) , 2240- l b . pro j .
=-Pr i mer for serv i ce or prac t i ce f i r i ng i s des i gna t ed , PR IMER , comb i na t i on e l ec t r i c

and percuss i on , Mk . XV- - -Mod . 1 .
' -Charge for serv i ce or prac t i ce f i r i ng i s des i gna t ed , CHARGE , prope l l i ng , 6 equa l

sec t i ons , s t acked , NH powder , 16- i n . Guns , Mk . I I -Mad . 1 (Navy) , 2100- l b . pro j .
' -Dummy charge i s des i gna t ed , CHARGE , prope l l i ng , dummy , 6 sec t i ons (120- l b .

each) , 16- i n . Gun , Mk . I I -Mod . 1 (Navy) .
- - -A f i red serv i ce pr i mer i s used w i th dummy ammun i t i on for dr i l l purposes .
6-SHRAPNEL , f i xed , Mk . I , 75-mm Gun , may be used , i f ava i l ab l e , as ammun i t i on

for the subca l i ber gun .

47 .

 

PREPARAT ION FOR F IR ING .
a .

 

As i de f rom remova l o f the pack i ng ma t er i a l ( i nc l ud i ng the grom-
me t wh i ch pro t ec t s the ro t a t i ng band) , the armor -p i erc i ng and prac t i ce
pro j ec t i l es are ready for f i r i ng . A f t er remova l f rom the car t r i dge s torage
case , the prope l l i ng charge i s prepared for f i r i ng by remov i ng the i gn i t er
pro t ec tor caps and da t a t ag as descr i bed i n paragraph 5a .

48 . PROJECT ILES .
a .

 

Genera l . The pro j ec t i l es au thor i zed for use i n th i s gun are l i s t ed
i n paragraph 46 , above . De t a i l ed da t a o£ these pro j ec t i l es appear i n
Tab l e 11 , be l ow . A l though o f the same genera l shape -cy l i ndr i ca l body ,
square base , and l ong og i va l head-pro j ec t i l es for the 16- i nch Gun , Mk -
I I -Mod . I (Navy) d i f f er i n charac t er i s t i c de t a i l s as fo l l ows : ( f i gs . 174
to 176 , and f i g . 182) .

(1)

 

ARMOR-P i ERcxNG CAP : Used on l y w i th the armor -p i erc i ng pro-
j ec t i l es .

(2)

 

W INDSH IELD OR FALSE OG IVE : Used w i th armor -p i erc i ng pro-
j ec t i l es to i mprove the i r ba l l i s t i c e f f i c i ency .

(3)

 

RAD IUS OF OG i vE : Seven ca l i bers for , 2140-pound pro j ec t i l es-
n i ne ca l i bers for 224¬1-pound pro j ec t i l es .

(4) BASE COVER : Used w i th armor -p i erc i ng pro j ec t i l es to preven t
ho t gases f rom the prope l l i ng charge f rom com i ng i n con t ac t w i th the
burs t i ng charge i n the pro j ec t i l e through poss i b l e f l aws or de f ec t s i n
the base .

Nomenc l a ture o f
Fuzed Pro j ec t i l e

Prope l l i ng Charge
(Mode l or Type )

Pr i mer
(Mode l )

PROJECT ILE , dummy , 2100-1b . , M3 , 6 sec t i ons 4 Mk . XV-Mod . 12 s

I6- i n . Gun or How .
PROJECT ILE , dummy , 2100- l b . , Mk . 6 sec t i ons° Mk . XV-Mod . 1 , '

I I , 16- i n . Gun or How .

SUBCAL IBER AMMUN IT ION
SHELL , f i xed , prac t i ce , sand l oaded , F i xed F i xed

Mk . I , 75- rnm Gun (w / i ner t PDF
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b .

 

Tab l e o f Da t a .
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TABLE IL

*Bar i um su l f a t e , para f f i n , t a l cum f i l l er .
ASubra l i ber ar r rmur i i t l nr i .
$Former l y repor t ed as the M i l k . X l .

l
Sh i pped

i Fuzed ,
Cra t ed
Fuzed .
Cra t ed
Uncra t ed
I Jncra t ed

Fuzed ,
Cra t ed

j Cra t ed

Cra t ed
Cra t ed
Cra t ed

9 / box ,
or 3 /
bundS s

49 . PROPELL ING CHARGES .
a .

 

The prope l l i ng charges used i n th i s gun cons i s t o f a serv i ce charge
and a dummy charge , bo th o f the equa l -sec t i on t ype . The serv i ce charge
cons i s ts o f smoke l ess powder i n s i x bags , each sec t i on be i ng o f equa l
s i ze . A b l ack powder i gn i t er charge , descr i bed i n paragraph 50 , i s an
i n t egra l par t o f each sec t i on . As sh i pped , the i gn i t er end o f each sec t i on
i s covered by an i gn i t er pro t ec tor cap . The dummy (dr i l l ) charge s i mu-
l a t es the serv i ce charge i n s i ze , we i gh t , and genera l appearance , i t i s
prov i ded for t ra i n i ng i n hand l i ng , and i n serv i ce o f the p i ece .

50 . CHARGE , PROPELL ING , U EQUAL SECT IONS , STACKED ,
NH POWDER , I6- IN . GUN , MK . I1-MOD . I (NAVY) , 224a -
LB . PROJ .

a .

 

Descr i p t i on . Th i s serv i ce prope l l i ng charge ( f i g . 180) i s composed
o f s i x equa l sec t i ons . Each sec t i on cons i s ts o f s t acked gra i ns o f nanhydro-
scop i c (NH) smoke l ess powder i n a l aced c l o th bag . The fu l l charge i s
16 i nches i n d i ame t er and has an over -a l l l eng th (s i x sec t i ons) o f 109rz
i nches . The fu l l charge we i ghs approx i ma t e l y 661 pounds , the powder
i n the charge we i gh i ng 648 pounds . An i gn i t er i s assemb l ed to each
sec t i on and cons i s ts o f b l ack powder , i n a pad sewed to the end o f the
sec t i on . The to t a l i gn i t er cons i s ts o f 74 . 1 ounces o f b l ack powder -12-35
ounces i n each sec t i on . The c l o th o f the i gn i t er pads i s dyed red to i nd i -

276

Name
Nom i na l

Fuze Ro t a t i ng Band ; F i l l er

We i gh t
Leng th

i n Inches
,

W i d th We i gh t
Type Mode l i n Mode l Ac t i on Inches { From i n i n Type

Pounds Base Inches Pounds

A , P . Mk . 121 2240 B . D . , 'De l ay 64 . 28 2 . 5 55 . 33 34 . 2 EXP . D

Mk . I I -1
M i l k . X i !

A . P . 2100 B . D . , De l ay 56 . 62 1 . 5 5 . 33 58 . 0 ; EX P . D
Mod . 2 M i l k . X

C . 1 . M108 2240 - - - 64 . 20 2 . 5 1 5 . 33 - - - - - - -
C . 1 . M100 2100 57 . 04 1 . 5 5 . 33 - - - - - -

A. P . M i l k . I t - 2100 B . D  De l ay 56 . 52 1 . 5 5 . 33
Mod . 2 M i l k . X

A . P . M i l k . I l l - 2100 - - - - 56 . 62 1 . 5 5 . 33 sand
Mod . 2

Dummy M5 2240 64 . 20 2 3 . 75 - - -
Dummy M3 2100 l - - 58 . 52 2 3 . 75 - - - - - - - - - -
Dummy Mk . 11 2100 1 T - - 57 . 90 S l i d i ng 4 . 75 - - - - -

r i ng
She l l + Mk . 1 ; 16 . 15 P . D . Iner t ; 23 . 77 1 . 67 . 49 1 . 83 sand
f i xed M i l k . IV

M47 1
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ca f e l ow exp l os i ve , i n th i s case , b l ack powder . A l l necessary da t a con-
cern i ng the charge are con t a i ned on the da t a t ag (par . 44) . The fo l l ow-
i ng i den t i f y i ng mark i ngs are s t enc i l ed on each sec t i on o f the charge :

ONE END

 

S IDE
12 . 35 OZ . A-1

 

FOR 2240-LB . PROJECT ILE
BLK . PDR . LOT XXX

 

1 / 6-CHG .
IGN ITER

 

16- IN . G . . 50 CAL . N . MK . I T
16- IN . G . . 50 CAL . N . MK . I

T

 

LOT XXX 1935
OCT . 1935

b . Prepara t i on for F i r i ng . To prepare each sec t i on o f the charge
for f i r i ng , i t i s on l y necessary to remove the i gn i t er pro t ec tor cap and
the da t a t ag . Each sec t i on mus t be l oaded i n to the gun w i th the i gn i t er
end (c l o th dyed red) toward the breech .

MODEL OF SHELL-1

 

LOT NUMBER ,

 

r -K IND DF F ILLER
I CAL IBER AND TYPE

OF CANNON

-WE IGHT

278

F i gure 175-Pro j ec t i l e , A . P . , 2100- l b . , Mk . 11-Mad . 2 , 16- i n . Guns ,
M1919-19M11-19M111 , Mk . 11- -Mod . 1 (Navy) , or How . , M1920

51 . CHARGE , PROPELL ING , 6 EQUAL SECT IONS , STACKED ,
NH POWDER , 16- IN . GUN , MK . I I -MOD . 1 (NAVY) 2100-
LB . PROD .

a . Descr i p t i on . Th i s serv i ce prope l l i ng charge i s the same , excep t
for quan t i t y o f powder , as CHARGE , prope l l i ng , 6 equa l sec t i ons ,
s t acked , NH powder , 16- i n . Gun , Mk . I I -Mod . 1 (Navy) , 2240-pound
pro j . , descr i bed i n paragraph 50 . The fu l l charge we i ghs approx i ma t e l y
685 pounds , the powder i n the charge we i gh i ng 672 pounds .

b . Prepara t i on . To prepare each sec t i on o f the charge for f i r i ng , i t
i s on l y necessary to remove the i gn i t er pro t ec tor cap and the da t a t ag .
Each sec t i on mus t be l oaded i n to the gun w i th the i gn i t er end (c l o th
dyed red) toward the breech .

52 . CHARGE , PROPELL ING , DUMMY , 6 SECT IONS (120 LB .
EACH) , 16- IN . GUNS , MK . H-MOD . I . (NAVY) .

a .

 

Th i s dummy charge i s used for dr i l l purposes w i th the dummy
pro j ec t i l es l i s t ed i n the t ab l e i n paragraph 46 . I t i s o f the equa l -sec t i on
t ype s i mu l a t i ng the serv i ce prope l l i ng charges descr i bed i n paragraphs
50 and 51 . The l eng th o f the fu l l charge i s 111 i nches . The fu l l charge
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F i gure 177-Pro j ec t i l e , C. 1. , 2100-1b . , M100 , 16- i n . Guns , M1919-
19MU-19M I l l , Mk . U- -Mod. I (Navy) , or How . , M1920

SLACK

 

CENTER OF GRAV ITY BAND-RED

RA PD 2143

RA PD 7222

F i gure 178-Pro j ec t i l e , Dummy , 2240-1h . , M5 , 16- i n . Gun ,
Mk . I I -Mod . 1 (Navy)

we i ghs 720 pounds . I t cons i s ts o f a quan t i t y o f sma l l hardwood and l ead
cy l i nders (s i mu l a t ed smoke l ess powder gra i ns) con t a i ned i n co t ton duck
bags s i m i l ar i n s i ze and shape to those o f the serv i ce charge . There are
no s i mu l a t ed i gn i t er pads on th i s charge . A s t rap o f co t ton duck i s sewed
to one end o f each sec t i on for use i n remov i ng the charge f rom the
chamber o f the gun by the ext rac tor descr i bed i n paragraph 69 .

53 . FUZES .
a .

 

Genera l . A fuze i s a mechan i ca l dev i ce used w i th a pro j ec t i l e to
exp l ode i t a t the t i me and under the c i rcums t ances des i red . The fuze
au thor i zed for use w i th the armor -p i erc i ng pro j ec t i l es l i s t ed i n paragraph
46 i s des i gned to func t i on upon i mpac t w i th the t arge t and has a de l ay
ac t i on o f a f rac t i on o f a second to perm i t the pro j ec t i l e to pene t ra t e the
t arge t be fore de tona t i ng . Because o f i t s l oca t i on i n the pro j ec t i l e i t i s

280



54 .

 

FUZE , B. D . , MK . X .

AMMUN IT ION

CENTER o f GRAV ITY STR IPE-RED
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known as a base -de tona t i ng (B . D . ) fuze . Because o f i t s manner o f func -
t i on i ng , i t i s c l ass i f i ed as an i mpac t t ype fuze .

b .

 

Boresa f e Fuzes . Dependen t upon the me thod o f arm i ng , cer t a i n
fuzes are cons i dered borese f e . A boresa f e fuze i s one i n wh i ch the exp l o-
s i ve t ra i n i s so i n t er rup t ed tha t , pr i or to f i r i ng and wh i l e the pro j ec t i l e
i s i n the bore o f the gun , prema ture de tona t i on o f the burs t i ng charge
o f the pro j ec t i l e i s preven t ed shou l d any o f the more sens i t i ve e l emen t s
ma l func t i on .

a . Th i s base -de tona t i ng fuze i s the s t andard de l ay fuze for ma j or
ca l i ber armor -p i erc i ng pro j ec t i l es . Due to the ar rangemen t o f the exp l o-
s i ve e l emen t s , i t i s c l ass i f i ed as a boresa f e fuze . Be i ng assemb l ed . i n the
base o f the pro j ec t i l e and covered by the base cover , the fuze i s no t
v i s i b l e .

RA PD 2144

F i gure 179-Pro j ec t i l e , Dummy , 2100- l b , M3 , W i n . Gun or Now .

55 . PR IMERS .
a .

 

A pr i mer used w i th rounds o f separa t e l oad i ng ammun i t i on con-
s i s ts i n genera l o f a sma l l quan t i t y o f h i gh exp l os i ve wh i ch i s sens i t i ve
to hea t or percuss i on , and an appropr i a t e f i r i ng dev i ce , toge ther w i th a
quan t i t y o f b l ack powder -a l l con t a i ned i n a brass cy l i ndr i ca l con t a i ner
s i m i l ar i n shape to a sho tgun she l l or a b l ank car t r i dge . The pr i mer i s
used for f i r i ng the i gn i t er charge wh i ch i s a t t ached to the prope l l i ng
charge .

56 . PR IMER , COMB INAT ION ELECTR IC AND PERCUSS ION ,
1N IK . XV-N IOD . 1 .

a . Th i s pr i mer ( f i g . 181) i s s t andard for a l l cannon us i ng separa t e
l oad i ng ammun i t i on and equ i pped w i th the comb i na t i on e l ec t r i c -percus-
s i on f i r i ng mechan i sm . The pr i mer cons i s ts o f a brass case wh i ch con-
t a i ns a pr i mer charge o f 30 gra i ns o f b l ack powder and two i n i t i a t i ng
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AMMUN IT ION

e l emen t s-one e l ec t r i c , the , o ther percuss i on . Thus , the pr i mer may be
f i red by percuss i on shou l d the e l ec t r i c c i rcu i t f a i l .

57 . PACK ING .
a .

 

Comp l e t e pack i ng da t a cover i ng d i mens i ons , vo l ume , and we i gh t
o f var i ous componen t s o f the ammun i t i on descr i bed here i n are pub l i shed
i n SNL P-3 , P-4 , P-7 , and P-8 .

b . A l though we i gh t s o f i nd i v i dua l pro j ec t i l es vary somewha t ,
dependen t upon the t ype and mode l - l i kew i se , prope l l i ng charges de -

. . MANUFACTURER ' $ IN IT IALS AND LOT SYMBOL

YEAR OF MANUFACTURE

- MODEL OF PR IMER

- 1 . 995 MA) { .

 

- - - -J

 

RA PO 4542

F i gure 1811-Pr i mer , Comb i na t i on , E l ec t r i c and Percuss i on ,
Mk , XV- -Mad . 1

penden t upon the par t i cu l ar powder charge - - the fo l l ow i ng da t a are
cons i dered represen t a t i ve for es t i ma t i ng we i gh t and vo l ume requ i re -
men t s

WE IGHT VOLUME
16- i n . pro j ec t i l es as sh i pped

 

(pounds)

 

(cub i c f ee t )

64 . 2 x 17 . 83 (d i am . )
Prope l l i ng charge

Fu l l charge ur i thou t pack i ng ma t er i a l ( for
2100- l b .

 

pro j . )

 

. . . . . . . . . . . . . . . . . . . . . . .

 

684 . 6

Over -a l l d i mens i ons o f box ( i nches)
24 x 12 x 12

TM 9-471
56- 5 7

As sh i pped , packed 1 / 3 charge i n CASE ,
car t r i dge , s torage , M4A1 . . . . . . . . . . . . 350 8 . 94

Over -a l l d i mens i ons ( i nches) ,
422X ; l x 19 (d i am . )

Pr i mers , as sh i pped , packed 24 per me t a l con-
t a i ner , 42 con t a i ners (1008 pr i mers) per
box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 2 . 00

Armor -p i erc i ng , 2100 l b . , Mk . 11-Mad . 2 ,
packed one per cra t e . . . . . . . . . . . . . . 2186 16 . 82

Over -a l l d i mens i ons ( i nches)
64 x 215X11 sx 21 5 i s

Prac t i ce , 2240 l b . , M108 , uncra t ed . . . . . . . . . 2241 11 . 81
Over -a l l d i mens i ons ( i nches)
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s$ . SUECAL IBER AMMUN IT ION .
a .

 

Genera l . The SHELL , f i xed , prac t i ce , sand l oaded , Mk . I , 75-mm
Gun W i ner t PDF Mk . IV or M47) , i s au thor i zed for use i n the GUN ,
75-mm , M4 , when used for subca l i ber purposes w i th the GUN , 15- i n . ,
Mk . I I -Mod . I (Navy) . Th i s ammun i t i on i s i ssued i n the form o f f i xed
comp l e t e rounds . The pro j ec t i l e has an i ner t f i l l er o f sand and i s f i t t ed
w i th an i ner t fuze . The comp l e t e round i s shown i n f i gure 182 , and may
be i den t i f i ed by the mark i ng i nd i ca t ed thereon . SHRAPNEL , f i xed , Mk .
1 , 75-mrn Gun , i f ava i l ab l e , may be used as ammun i t i on for the sub-
ca l i ber gun .

AMMUN IT ION

h . Pack i ng . Two s t andard pack i ngs are prov i ded . Da t a for these
pack i ngs are as fo l l ows

WE IGHT VOLUME
(pounds) (cub i c f ee t )

Comp l e t e round w i thou t pack i ng ma t er i a l . . . .

 

16 . 15

F IELD REPORT OF ACC IDENTS .

TM 9-471
5 8-59

a . Any ser i ous ma l func t i ons o f ammun i t i on mus t be promp t l y re
por t ed to the ordnance o f f i cer under whose superv i s i on the ma t er i e l i
i ssued or ma i n t a i ned (par . 7 , AR 4S-3a ) .

Packed I round i n i nd i v i dua l t i n con t a i ner ,
9 con t a i ners (9 Ids . ) per box . : . . . , . . . . . . 192 2 . 72

Over -a l l d i mens i ons ( i nches)
29x12%x13

Packed 1 round i n an i nd i v i dua l f i ber con-
t a i ner , M21 , 3 con t a i ners (3 Ids . ) per
bund l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 . 5 { } . 9C
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Sec t i on X I

SPARE PARTS AND ACCESSOR IES
Paragraph
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60 .

 

SPARE PARTS .
a . Par ts become unserv i ceab l e through breakage or through wear

resu l t i ng f rom con t i nuous usage_ For th i s reason cer t a i n par ts are pro-
v i ded w i th the ma t er i e l for rep l acemen t purposes . These are ext ra par ts
prov i ded w i th the ma t er i e l for rep l acemen t o f those mos t l i ke l y to f a l l
and are for use by the us i ng arm i n mak i ng m i nor repa i rs_ Se t s o f these
par ts shou l d be ma i n t a i ned as comp l e t e as poss i b l e a t a l l t i mes and
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shou l d be kep t c l ean and o i l ed . to preven t rus t . The a l l owance o f spare

61 . ACCESSOR IES .
a . Accessor i es i nc l ude too l s and equ i pmen t requ i red for such d i s-

assemb l i ng and assemb l i ng as the us i ng arm i s au thor i zed to per form ,
and for the c l ean i ng and preserv i ng o f the gun , car r i age , ammun i t i on ,
e t c . They a l so i nc l ude ches ts , covers , too l ro l l s , and o ther i t ems neces-
sary to pro t ec t the ma t er i e l when i t i s no t i n use . Add i t i ona l accessor i es
and supp l i es o f a genera l na ture are prov i ded for ba t t ery use , Accessor i es
shou l d no t be used for purposes o ther than as prescr i bed , and when no t
i n use shou l d be proper l y s tored .

b .

 

There are a number o f accessor i es whose names or genera l char -
ac t er i s t i cs i nd i ca t e the i r use . O thers , embody i ng spec i a l f ea tures or hav-
i ng spec i a l uses , are descr i bed be l ow .

62 .

 

AMMUN IT ION TRUCK , 16- INCH , M4 .
a . The ammun i t i on t ruck ( f i g . 183) i s made up o f an assemb l y o f

s t ee l tub i ng and p l a t es we l ded and bo l t ed toge ther to form a f ramework
wh i ch i s suppor t ed by two t ruck whee l s , 16 x 3 i nches , and two cas t ez
whee l s . On top o f the f ramework i s a t ab l e on wh i ch the pro j ec t i l e oX
the powder charge i s hau l ed to the park i ng t ab l es l oca t ed or z e i ther s i dr
o f the rammer assemb l y . The sho t t ruck t ab l e i s prov i ded w i th hand l e
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tha t con t ro l the she l l dogs wh i ch keep the pro j ec t i l e f rom ro l l i ng on
the sho t t ruck . The s i de board on each s i de o f the t ruck i s ra i sed to
ver t i ca l pos i t i on and l ocked w i th the l a t ch hand l e and paw l when hau l -
i ng a pro j ec t i l e or powder charge . To ro l l a pro j ec t i l e o f f the ammun i t i on
t ruck on to the rammer assemb l y the s i de board i s ext ended over the
park i ng t ab l e o f the rammer assemb l y . The t ruck has a f i l l er p i ece
p l aced be tween the cas t ers and the t ruck f rame to g i ve the t ruck the
cor rec t he i gh t . The t ruck i s o f su f f i c i en t l eng th to accommoda t e the
l arges t pro j ec t i l e tha t m i gh t be used . The t ruck i s used to serve the gun

when the emp l acemen t i s no t equ i pped w i th overhead t rackage for
serv i ce o f the ammun i t i on .

63 . ART ILLERY GUN BOOK .
a . The gun . book (0 . 0 . Form 5825) i s used to keep an accura t e

record o f the ma t er i e l and rema i ns w i th the p i ece regard l ess o f - where
i t may be sen t . I t i nc l udes records o f ass i gnmen t s , the ba t t ery com-
mander ' s da i l y record , and the i nspec tor ' s record o f ammun i t i on , as
we l l as forms to be f i l l ed ou t i n case o f prema ture exp l os i ons . Th i s book
shou l d be i n the possess i on o f the organ i za t i on a t a l l t i mes . I t i s the so l e
respons i b i l i t y o f the organ i za t i on commander as to the comp l e t eness o f
the record and as to the whereabou t s o f the book . I t mus t a l so con t a i n
the da t e o f i ssuance o f the ma t er i e l , to and by whom i ssued , and the
p l ace where i ssued . I f a new gun i s i ns t a l l ed on the car r i age , a l l da t a
i n the o l d book w i th re f erence to s i gh t s , car r i age , e t c . , mus t be cop i ed
i n to the new gun book be fore the o l d gun book i s re l i nqu i shed .
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BORE GREAS ING DEV ICE , 16- INCH , M6 .

a .

 

Descr i p t i on . The bore greas i ng dev i ce ( f i g . 184) cons i s ts o f three
par ts

(1)

 

Two f r i c t i on d i sks assemb l ed to a spacer .
(2)

 

A smoo th i ng brush and spread i ng d i sk assemb l y .

(3) A sha f t f i t t ed w i th an eye on each end . The f r i c t i on d i sks serve
as gu i des . They keep the sha f t cen t ered and para l l e l to the bore o f the
gun . Th i s i n turn cen t ers the s l ush i ng compound spread i ng d i sk , wh i ch
i s assemb l ed to the brush assemb l y , and i nsures an even pressure o f
brush br i s t l es aga i ns t the bore o f the gun . The f r i c t i on dev i ce and brush
assemb l y are f ree to s l i de on the sha f t .

16- INCH SEACOAST GUN MATER IEL
GUN MK . 11 M1 ; BARBETTE CARR IAGE M4
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b .

 

Me thod o f S l ush i ng Bore .
(1) At t ach the drag l i ne to the f i xed eye on the sha f t o f the bore

s l ush i ng dev i ce and i nser t i n the muzz l e end o f the gun . As the f i rs t
f r i c t i on d i sk en t ers the bore o f the gun , the s tuds i n the r i m o f the d i sk
( f i g . 184) w i l l s t r i ke aga i ns t the muzz l e f ace o f the gun . These s tuds are
he l d ou t by spr i ngs recessed i n the d i sk . Compress the s tuds by wooden
s t i cks he l d aga i ns t the i r ends and i nser t bo th d i sks . Push the f r i c t i on
d i sks i n , ho l d i ng the sha f t , un t i l the dev i ce i s i n the pos i t i on shown i n
( f i g . 185-3) i . e . , w i th the f r i c t i on d i sk assemb l y to the ext reme end o f
the sha f t and the o ther end o f the sha f t ext end i ng ou t beyond the muzz l e
f ace o f the gun a d i s t ance equa l to the th i ckness o f the smoo th i ng brush
and spread i ng d i sk assemb l y . Th i s w i l l a l l ow the smoo th i ng brush and
spread i ng d i sk assemb l y to be f i t t ed a f t er the s l ush i ng compound has
been app l i ed .

(2)

 

Pack the s l ush i ng compound i n the muzz l e end o f the gun ( f i g .
185-4) , t ak i ng care to pack so l i d w i th no a i r pocke t s . Care shou l d a l so
be t aken to preven t the bore s l ush i ng dev i ce f rom be i ng pushed breech-
ward dur i ng th i s opera t i on . In some i ns t ances i t may be necessary to
ho l d the sha f t i n order to preven t th i s breechward movemen t . _ .
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(3) Ins t a l l the smoo th i ng brush and spread i ng d i sk assemb l y w i th
spread i ng d i sk next to the s l ush i ng compound ( f i g . 185-5) . At th i s po i n t ,
coa t the brush br i s t l es w i th s l ush i ng compound , to i nsure s l ush i ng o f the
f i rs t f ew i nches o f the bore a t the beg i nn i ng o f the pu l l i ng opera t i on .

(4) By means o f the drag l i ne ( f i g . 185-6) pu l l the bore s l ush i ng
dev i ce and s l ush i ng compound through the bore o f the gun_ The force
o f the pu l l i s exer t ed on the brush and spread i ng d i sk assemb l y wh i ch
pushes the s l ush i ng compound and f r i c t i on d i sks through the bore . Pres-
sure i s bu i l t up aga i ns t the compound by the res i s t ance o f the f r i c t i on
d i sks , caus i ng the compound to ooze ou t around the spread i ng d i sk and
f i l l the grooves . A f t er the bore s l ush i ng dev i ce has been drawn through
the bore to the po i n t where the f r i c t i on d i sks en t er the chamber , pressure
aga i ns t the compound i s l os t and , to compensa t e for th i s l oss o f res i s t ance
and to s l ush the l as t severa l i nches o f r i f l i ng , i t i s necessary to ho l d a
po l e or s t a f f aga i ns t the f r i c t i on d i sk .

(5) The pu l l on the drag l i ne may be supp l i ed by hand or , where
space w i l l perm i t , by t rac tor . A l ways t ake care to keep the d i rec t i on o ¬
pu l l a l ong the ax i s o f the bore . Once the pu l l i ng opera t i on i s s t ar t ed , i t i s
des i rab l e to con t i nue the pu l l un t i l the bare i s comp l e t e l y s l ushed . each
s top and s t ar t l eaves a heavy r i ng o f s l ush i ng compound i n the bore .

(6)

 

An a l t erna t e me thod o f p l ac i ng the bore s l ush i ng dev i ce . i n the
bore i s to draw i t i n f rom the breech - end . Th i s can be accomp l i shed by
pass i ng a l i gh t l i ne through the bore f rom the muzz l e end and a t t ach i ng
the l i ne to the eye on the brush end o f the s l ush i ng dev i ce . As the B l ush-
i ng dev i ce i s be i ng pu l l ed through by the l i gh t l i ne , the drag l i ne to be
used i n the s l ush i ng opera t i on i s a t t ached to the o ther end o f the s_ l ush i ng
dev i ce and drawn through a t the same t i me .

16- INCH SEACOAST GUN !MATER IEL
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65 . BRUSHES .
a . S l ush Brush . The sp i ra l br i s t l e brush ( f i g . 193) w i th bronze

shank i s used for s l ush i ng the bore w i th l ubr i ca t i ng o i l .

b . W i re C l ean i ng Brush . Th i s brush ( f i g . 193) i s a sp i ra l w i re
br i s t l e brush w i th br i s t l es abou t three i nches l ong . Th i s brush i s used
to c l ean the bore o f the gun .

66 . COMPRESSED A IR CYL INDER M2 .
a . Th i s i s a cy l i ndr i ca l a i r bo t t l e ( f i g . 186) i n wh i ch a i r i s com-

pressed a t 2 , 500 pounds pressure per square i nch for t ranspor t i ng bu t
may be compressed to 3 , 000 pounds per square i nch a t emp l acemen t . A
tub i ng assemb l y i s connec t ed to the a i r cy l i nder and to the recupera tor .
Bo th tub i ng assemb l y and a i r cy l i nder are removed when gun i s f i red .
The a i r cy l i nder i s used for f i l l i ng the recupera tor .

67 . COVERS .
a .

 

The breech cover i s made o f two th i cknesses o f o l i ve drab co t ton
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duck and re i n forced w i th scrap l ea ther . I t i s des i gned to f a t the breech
o f the gun for i ts pro t ec t i on .

b .

 

The bore sponge cover i s o f o l i ve drab co t ton duck made to cover
the bore sponge when no t i n use ,

c .

 

The chamber sponge cover i s s i m i l ar to the bore sponge cover
descr i bed above .

d .

 

The f i r i ng magne to cover i s a spec i a l o l i ve drab co t ton duck cover
des i gned to cover the f i r i ng magne to .

e .

 

The muzz l e cover i s o f o l i ve drab co t ton duck and i s l aced over the
muzz l e o f the gun for i t s pro t ec t i on . The cover has a co t ton webb i ng
s t rap wh i ch i s used for remov i ng the cover .

613 . DUMMY PROJECT ILE .
a . The dummy pro j ec t i l e ( f i g . 187) i s used for prac t i ce i n l oad i ng

and un l oad i ng the gun . Th i s pro j ec t i l e has the same ext er i or d i mens i ons
as a pro j ec t i l e o f the regu l ar serv i ce ammun i t i on . The base i s screwed
i n to the body l eav i ng a space for the rear r i ng and rear band to s l i de on .
When the pro j ec t i l e i s rammed , the rear r i ng and rear band are forced
back aga i ns t the base . When the ext rac tor i s i nser t ed i n the ha l e i n the
base o f the pro j ec t i l e and a smar t pu l l app l i ed , the body o f the pro j ec t i l e
h i t s the rear band w i th force enough to j ar i t l oose f rom the cen t er i ng
s l ope o f the powder chamber .

69 . EXTRACTORS .
a .

 

Dummy Charge Ext rac tor . Th i s ext rac tor ( f i g . 188) i s 130 i nches
l ong . I t cons i s ts o f a cy l i ndr i ca l wooden hand l e and a bronze hook . The
ext rac tor i s used to hook i n to each dummy charge sec t i on for remov i ng
i t f rom the chamber o f the gun .

b . Hand Ext rac tor ( for Dummy Pro j ec t i l e ) . The hand ext rac tor
( f i g . 188) used for remov i ng dummy pro j ec t i l es i s a two-sec t i on wooden
s t a f f w i th three bronze hand l es on one end and a bronze hook on the
o ther end . The hook i s pushed through the ho l e i n cen t er o f the rear
end o f the dummy pro j ec t i l e and hooked over the shou l der i ns i de the
pro j ec t i l e .

c .

 

Power Ext rac tor ( for Dummy Pro j ec t i l e ) . The power ext rac tor
( f i g . 1 . 89) cons i s ts o f a round s t ee l bar , a yoke , and a nu t and washer .
The bar i s t apered and has a hook on i t s l arger end tha t hooks i n to the
pro j ec t i l e . The yoke i s p l aced over the sma l l er end o f the bar to f i t
aga i ns t the breech f ace o f the gun . The sma l l er end i s threaded for the
nu t and by screw i ng up the nu t on the bar aga i ns t the yoke , pressure i s
app l i ed to the bar wh i ch l oosens the dummy pro j ec t i l e f rom the cen t er -
i ng s l ope o f the powder chamber .

70 . EYEBOLTS .
a .

 

Ob tura tor Sp i nd l e Eyebo l t . Th i s i s a bo l t ( f i g . 191) 1y i nches
l ong and I V8 i nches i n d i ame t er to one end o f wh i ch i s a t t ached a r i ng
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