‘ﬁ%“}.‘qw g VB
it st




Gy e :
57/4}‘/7-3 Ej TM 9-471

c1

TECHNICAL MANUAL
16-INCH SEACOAST GUN MATERIEL GUN MK. II Ml

BARBETTE CARRIAGE M4

CHANGES WAR DEPARTMENT,
No. 1 } WasHINGTON 25, D. C.,, 15 September 1943.

TM 9-471, 8 November 1942, is changed as follows:
Section IX (Appep)
SIGHTING AND FIRE-CONTROL EQUIPMENT

39.1. General.—a. Scope.—This section covers a general descrip-
tion of the on-carriage fire control and sighting equipment for the 16-
inch barbette carriage M4, with instructions for operation of the
equipment, and necessary care and maintenance to be performed by
battery personnel.

b. (1) The fire control equipment forms a coordinated system for
placing a target under effective fire in the minimum amount of time.

(2) The complete fire-control equipment includes instruments for
determining target data, plotting room equipment for translating
the target data into gun pointing data, and a data transmission system
for transmitting the gun pointing data from the plotting room to the
guns. The gun pointing data consists of firing azimuth (in degrees
and hundredths) and elevation (in mils).

(8) The data transmission system M5 is used with the 16-inch bar-
bette carriage M4. Arrangement of the system is shown in figure
178.1. The system includes an azimuth indicator M6 and an elevation
indicator Mi})r each carrmge The indicators are mounted on the
carriage negr the.t averSmg and elevating handwheels, respectively.
The indicators have “match-the-pointer” dmls The handwheel oper-
ators keep the dial pointers matched and thereby apply the trans-
mitted data to the gun. A ready signal lamp in each indicator shows
when the transmitted data are correct for firing.

(4) The indicators receive their data either from the gun data com-
puter M1, or from the azimuth transmitter M5 and elevation trans-
mitter M6. The gun data computer and the transmitters are in the
plotting room. The transmitters are used in connection with the
conventional plotting board method of determining gun pointing
data. The gun data computer automatically computes gun pointing
data directly from the target data, and in effect replaces the trans-
mitters and plotting board equipment.
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(5) The data transmission system and gun data computer operate
from a 115-volt, 60-cycle a-c power source. In some installations, a
generating unit M6 may be furnished as an emergency power source.
The generating unit is covered in TM 9-2617.

(6) The plotting room receives target data from the instruments
in the base end stations and spotting stations by base end data trans-
mission system, telephone, or other means of communication. The
telephone communication facilities are not part of the fire control
equipment.

(7) For instructions on the care and use of the off-carriage fire
control and sighting equipment used with this carriage, refer to FM
4-15, and to Technical Manuals on specific items of fire control and
sighting equipment.

¢. (1) The combination of telescope mount M35 and telescope M31
forms the sighting element for aiming the gun in azimuth. The car-
riage has two telescope mounts and two telescopes, one for each side
of the gun.

(2) The clinometer M1912 or M1912A1 and gunner’s quadrant M1
or M1918 are used for measuring gun elevation. The clinometer
M1912 is graduated in degrees, and the M1912A1 in mils; the gunner’s
quadrant is graduated in mils.

(8) The bore sights are used during the bore sighting operation
for verification and alinement of the sighting and fire control equip-
ment. g

39.2. Care and preservation.—a. General—(1) The instruc-
tions given below supplement instructions pertaining to individual
instruments included in the following sections.

(2) The policy in regard to disassembly, repair. maintenance, and
adjustment for all sighting and fire control instruments is as described
below.

(a) Except as authorized in (b) below, disassembly and assembly
of instruments by the using personnel are, in general, not permitted
beyond the extent authorized in the paragraphs dealing with the in-
dividual instruments. i

(&) In general, battery operating personnel are limited to adjust-
ments, repairs, and maintenance which can be performed with the
facilities available to them and which do not require access to the in-
terior of the instrument through the removal of the cover plates. Ad-
justments, repairs, and maintenance which can be performed with the
facilities available and which require access to the interior of the in-
strument through the removal of the cover plates may be performed
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by local personnel, either of the using arm or of the Ordnance Depart-
ment, who have been qualified for the work either through the success-
ful completion of a recognized course of instruction in maintenance
or through adequate experience in the type of operation to be under-
taken. A recognized course of instruction is one that has the approval
of the Chief of Ordnance and the Commanding General, Army
Ground Forces. Determination of adequate experience in each case
will be made by the responsible ordnance officer. The responsible
ordnance officer will take the necessary action where maintenance
requires facilities beyond those available locally.

(8) The maintenance duties described are those for which tools
and parts have been provided the using personnel. Other replace-
ments and repairs are the responsibility of maintenance personnel, but
may be performed by the using arm personnel, when circumstances
permit, within the discretion of the battery commander concerned.

b. (1) Fire control and sighting instruments are, in general, rugged
and suited for the purpose for which they have been designed. They
will not, however, stand rough handling or abuse. Inaccuracy or
malfunctioning will result from such treatment.

(2) Unnecessary turning of screws or other parts not incident to
the use of the instrument is forbidden.

(8) When placing instruments in or removing them from their
carrying cases, avoid the use of force. ’

(4) When the instruments are not in use, keep them in the carrying
cases provided or in the condition indicated for traveling.

(5) Keep the instrument as dry as possible. If the instrument be-
comes wet, dry it before placing it in its carrying case.

(6) Instruments which indicate incorrectly or fail to function
properly after the authorized tests and adjustments have been made
are to be turned in for repair by ordnance personnel.

(7) No painting of fire control or sighting equipment by the using
personnel is permitted. '

(8) Fire control mechanisms move freely and smoothly throughout
the range of the instruments. The mechanisms must not be forced
against the stops provided at the extremes of the range.

¢. (1) Where lubrication with oil is indicated (par. 89.44 (8)) use
oil, lubricating, for aircraft instruments and machine guns.

(2) Lubricants for fire control instruments also function as rust
preventives. Lubricants must be applied carefully and diligently.
Excessive lubrication must be avoided.

(8) The exterior of instruments must be kept free of dirt, dust,
and seeping oil. Remove excess oil from metal or painted surfaces
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with a cloth slightly moistened with solvent, dry-cleaning, and wipe
the surface with a clean cloth.

d. (1) To obtain satisfactory vision, exposed surface of lenses and
other optical parts must be kept clean and dry. Corrosion and etching
of the surface of the glass can be prevented or greatly retarded by
keeping the glass clean and dry. ,

(2) For wiping optical parts use only paper, lens, tissue. The use
of cleaning cloths for wiping optical parts is not permitted. Do not
wipe lenses or windows with the fingers. To remove dust, brush the
glass lightly with a clean brush, camel’s-hair. Rap the brush against
a hard body to knock out the small particles of dust that cling to the
hairs. Repeat this process until all dust is removed from the glass
surface. An additional brush with coarse bristles is provided with
some instruments for cleaning mechanical parts. Each brush should
be used only for the purpose for which it is intended.

(3) Exercise particular care to keep optical parts free from grease
and oil. To remove grease or oil from optical surfaces, apply soap,
liquid, lens cleaning, with a tuft of lens paper. Wipe the surface
gently with clean lens paper. If lens cleaning liquid soap is not
available, breathe heavily on the surface and wipe it off with clean
lens paper. Repeat this process until the surface is clean.

(4) Moisture may condense on the optical parts of the instruments
when the temperature of the parts is lower than that of the surround-
ing air. The moisture, if not excessive, can be removed by placing
the instrument in a warm place. Heat from strongly concentrated
sources should not be applied directly as it may cause unequal expan-
sion of parts, thereby resulting in breakage of optical parts or inac-
curacies in observation, :

39.3. System, data transmission, M5 (on-carriage compo-
nents).—a. Description—~The on-carriage components of the data
transmission system M5 consist of the azimuth indicator M6, the ele-
vation indicator M5, the switch box and the junction box (fig, 178.2).

(1) The azimuth and elevation indicators receive four elements of
data: coarse azimuth and fine azimuth ; coarse elevation and fine ele-
vation. The indicator dial for each of these four elements consists
of an inner dial bearing a pointer index, an outer concentric ring
bearing a similar pointer index, and a graduated scale. The inner
dial is electrically driven by the corresponding transmitter element
in the plotting room, and its pointer index shows the same scale reading
as the plotting room transmitter. The outer concentric ring is geared
to the traversing or elevating drive of the gun carriage, and its pointer
index shows the actual azimuth or elevation of the gun. Hence, when
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both the coarse and the fine inner and outer pointer indexes are
matched, the gun is at the same azimuth or elevation as that which
is set on the transmitter dials in the plotting room.

(2) For each element of data transmitted, an a-c¢ synchronous
transmitter, an a-c synchronous repeater, and connecting means are
provided. The repeaters and transmitters resemble small electric
motors in external appearance. The repeater follows the motion of
the distant transmitter and synchronizes (lines up) with the trans-
mitter when power is applied, regardless of relative position prior
to application of power. The repeater cannot carry mechanical load,
and is therefore used in connection with a “follow-the-pointer” drive.
Each repeater carries only an index (electrical) with which another
index (mechanical), connected to the element to be positioned, is
brought into alinement by means of a handwheel or other drive.

(3) The azimuth indicator M6 (fig. 173.3) is mounted on the left
side of the gun carriage. The coarse dial indicates 360° per revolu-
tion, and the fine dial indicates 10° per revolution. A ready signal
lamp is mounted behind a red bull’s-eye between the dials. The en-
tire mechanism is inclosed in a weatherproof case provided with a
shatterproof glass window.

(4) The elevation indicator M5 (fig. 178.4) is similar in construc-
tion to the azimuth indicator except that the unit of graduation of
the dials is the mil instead of the degree. The coarse dial is graduated
from 0 to 1,600 mils in 100-mil divisions and numbered every 100 mils.
The fine dial is graduated from 0 to 100 mils in 1-mil divisions and
numbered every 10 mils,

(5) A switch box (fig. 173.2) near the elevation indicator contains
a trouble lamp receptacle and a toggle switch. The switch operates
the electric lamps in the indicators for illuminating the indicator dials.

(6) On-carriage wiring is carried in metal conduits to the gun
junction box, which is mounted in the lower rotating part of the gun
carriage, above the emplacement well. A loop of flexible cable leads
from the gun junction box to the emplacement junction box, which
is mounted in a stationary position on the side of the emplacement
well. The flexible cable loop permits free traverse of the carriage
throughout the field of fire. From the emplacement junction box the
wiring is carried by underground armored cable to the main junction
box in the plotting room.

b. Operation.—(1) If possible, verify the adjustments before com-
mencing operations. These adjustments are described in d below.

(2) At the guns, the traversing and elevating handwheel operators
first match the pointer indexes on the coarse indicator dials and then

8 Ll
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match the pointer indexes on the fine indicator dials. The operators
keep the pointer indexes matched when the transmitted data changes.
The ready signal lamps show when correct data signals are being trans-
mitted.

(3) Operation of the system with the gun data computer is the same
as described above, except that the azimuth and elevation transmitters
are not used, the gun data computer being connected instead.
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Figunre 173.4.~—Elevation indicator M3,

. Instructions for reading coarse and fine dials on indicators.—
The scale reading is the sum of the readings on the coarse and fine
scales. When the coarse index indicates between two graduations on
the coarse scale, the lower-numbered graduation is the one which is
read. Thus, a coarse indication between 40° and 50°, together with a
fine indication of 5.15° is read as 45.15°.

d. Verification of adjustments~The following adjustments should
be checked when possible before commencing operation:
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(1) Orientation—The outer dials on the azimuth and elevation in-
dicators should indicate correctly the actual gun azimuth and eleva-
tion. Instructions for adjustment are given in e below.

(2) Synchronization—The inner dials on the azimuth and eleva-
tion indicators should read the same as the corresponding transmitter
dials when the system is energized. They should also read the same
as the corresponding dials on the gun data computer. Instructions
for adjustment are given in f below.

(8) Ready signal lamps and indicator illuminating lamps—Two
lamps are connected in parallel at each lamp position, so that if one
lamp burns out the other lamp will remain operative. If the lamps
at any position show reduced illumination, indicating that one of the
lamps is burned out, the defective lamp should be replaced. Instruc-
tions for lamp replacement are given in g below.

e. Orientation—~(1) Orientation refers to the mechanical adjust-

"ment of the azimuth and elevation indicators so that when the gun is

pointed in a given direction, the outer indexes for azimuth and eleva-
tion will indicate correctly the direction in which the gun is pointed.
(2) Each gun is oriented independently of the other. The instruc-
tions which follow are for one gun. Readjustment will seldom be
required after the initial adjustment. Readjustment will, however,
be required after any disassembly operations involving the indicator
drives on the gun mount.
(8) Orientation of azimuth indicator M6.—(a) Using the bore
sights traverse the gun until it is accurately directed on a datum point.
(b) Note that the zero adjusting device is located on the split gear
at the bottom of the azimuth indicator drive shaft tube. The zero
adjusting device has an adjusting worm and a clamping screw. The
head of the adjusting worm is slotted for screw driver operation.
(¢) Loosen the clamping screw and then turn the adjusting worm
as required until the indicator scale reading (the combined reading
of the coarse and fine scales) is the same as the known azimuth of the
datum point. Tighten the clamping screw to retain the adjustment.
(4) Orientation of elevation indicator M5.—(a) Using the clinom-
eter, set the gun to & convenient reference elevation. Any elevation
can be chosen, but the gun must be set accurately to the chosen eleva-
tion. '
(b) Note that the zero adjusting device is located on the shaft be-
hind the elevation indicator. The zero adjusting device has an ad-
justing worm and a clamping screw. The adjusting worm and the
clamping screw have knurled socket heads which can be operated
either by hand or by use of a 74,-inch socket head set screw wrench.
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(¢) Loosen the clamping and then turn the adjusting worm as re-
quired until the indicator scale reading (the combined reading of
the coarse and fine scales) is the same as the gun elevation. Tighten
the clamping screw to retain the adjustment.

f. Synchronization—~(1) Synchronization is the adjustment of the
indicator inner indexes to the same reading as the corresponding
transmitter dials.
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(2) Synchronization is performed with the system energized. It
will seldom be necessary to alter the synchronization adjustments, but
the adjustments should be verified periodically.

(8) Slotted adjusting shafts for the coarse and fine indicator inner
indexes are located under the indicator signal lamp cover (fig. 178.5).
The motion of these shafts is limited to a few turns, sufficient to pro-

,vide adjustment under all normal conditions, No attempt should be

made to force a shaft if a stop is encountered.

(4) To synchronize the azimuth or elevation indicator, energize
the system and note the readings of the coarse and fine transmitter
output dials. By 'means of the slotted adjusting shafts, set the inner

coarse and fine indexes to read the same as the corresponding trans-
mitter output dials.

11
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(5) Do not attempt to synchronize if the direction of rotation of
any of the indicator inner indexes is reversed, or if there is a large
departure from synchronism (often a multiple of 60°). Such condi-
tion indicates a wiring fault which must first be determined and
corrected. -

(6) Synchronizing adjustments performed with the azimuth and
elevation transmitters will normally hold also for the gun data com-
puter. If the synchronizing adjustment changes when the gun data
computer is connected in place of the azimuth and elevation trans-
mitters, it will be necessary to adjust the transmitter elements in the

LAMP
O
ASSEMBLY

ol BlAlk

Ficune 173.6—Elevation indicator Mi-——lamp bolder, assembly.

transmitter to bring them into agreement with the corresponding
transmitter elements in the gun data computer.

g. Lamp replacement.—Lamps used in the azimuth and elevation
indicators are Mazda No. 51 type (1 cp, 6-8 volts, 0.2 ampere, G 814

"bulb). The lamps are accessible for lamp replacement after removal
of the lamp well covers. (See figs. 178.5 and 173.6.)

h. Care and preservation.~(1) Power should be switched off be-
fore cables are connected or disconnected. See that cables are securely
held in the receptacles before turning on the power.

(2) Do not kink or twist the cables. Avoid bending the cables on
a short radius, or allowing them to chafe against moving parts. Keep

12 ;
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the cables clean of oil or grease. To remove oil or grease, wipe the
area as clean as possible and then wash with soapy water.

(8) When the cables are not connected, keep plugs and receptacles
closed with the covers provided to exclude dirt and moisture.

(4) When the cables are connected, keep the plugs and receptacles
tightened firmly together by means of the round nuts. Screw the
plug and receptacle covers together to keep them from dangling and
to protect the threads.

(5) When disconnecting a cable, pull on the body of the plug. Do
not pull on the cable or spring.

(6) The indicators and transmitters do not require lubrication
when in service. Such lubrication as is required is performed in con-
nection with major disassembly or overhaul.

(7) Should any repeater start to “run away” (run as a motor at a
high rate of speed), cut off the power immediately and then reapply
power after the repeater comes to rest. Repeaters are most likely to
run away at the instant when power is applied.

(8) Should a repeater on either gun bind or stick during operation,
turn off the power to that gun by means of the switch in the main
junction box. A binding or sticking repeater will cause inaccurate
transmission of data, and will be subject to overheating and possible
burn-out. Refer to ordnance maintenance personnel for repair or
replacement.

39.4. Mount, telescope, M35, with telescope M31l.—a. Gen-
eral.—The telescope mounts M35 (fig. 173.7) are mounted on the right
and left side of the carringe. The telescope M31 fits into the telescope
mount. The combination of telescope mounts and telescopes forms
the sighting element for aiming the gun in azimuth (ease IT pointing).

b. Description of telescope mount M35—(1) The cradle of the
telescope mount has clamps and locating surfaces for securing the

.telescope. The open sights at the top of the cradle provide a line of
sight pamlle] to the telescope line of sight, and are used for rapid
approxlmate aiming. The front 51ght can be folded down when not
in use.

(2) The elevating knob of the telescope mount elevates or depresses
the cradle and telescope.

(8) The deflection knob deflects the cradle and telescope in azimuth.
Deflection motion is read in degrees and hundredths of degrees on the
scale and micrometer. The deflection scale is calibrated from 0° to
20° in 1° intervals. The deflection micrometer is calibrated directly

in hundredths of degrees. “Normal” deflection setting (line of sight
paralle] to axis of gun bore) is 10.00°.

13
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(4) Built-in electric lamps illuminate the deflection scale and mi-
crometer of the telescope mount, and the reticle cross wires of the tele-
scope. The lamp circuits are controlled by switches on the rear face
of the telescope mount. A short interconnecting cable, which is fur-
nished as an accessory, ties the telescope to the telescope mount.

¢. Description of telescope M31—(1) The telescope (fig. 173.7)
has an 8-power magnification and a field of view of 8°45". .

(2) The eyepiece can be focused to meet eyesight variations of in-
dividual observers. The diopter scale on the eyepiece enables the ob-
server to prefocus the telescope, if he knows his own eye correction.

(3) Amber, neutral, or clear filters can be introduced by use of the
filter selector knob.

(4) The objective cap covers and protects the objective when the
telescope is not in use.

d. Preparing for operation—(1) Clamp the telescope in the cradle
of the telescope mount. If illumination will be required, connect the
cable between the telescope and telescope mount.

(2) Focus the telescope by turning the focusing nut until objects at
target range appear sharp and clear. The observer should record
the diopter scale setting for his future use. If the diopter scale setting
is known, the telescope can be focused by simply bringing the scale
to the known setting.

(8) Select the proper telescope filter according to the light condi-
tions. Use the clear filter for dim light or for normal light with no
glare. Use the amber or neutral filter to reduce glare. The neutral
filter is most useful when observing into the direction of the sun.

e. Operation, gun pointing.—(1) Set the deflection scale and mi-
crometer to the announced deflection by turning the deflection knob.
If no deflection is required, set to 10.00°.

(2) Traverse the gun to bring the telescope to bear on the target.
The open sights may be used initially to speed pointing. Use the ele-
vating knob to bring the target onto the horizontal cross wire of the
telescope reticle, then refine the gun traverse to place the target
exactly at the intersection of the horizontal and vertical cross wires.
This final operation points the gun in azimuth.

f. Test and adjustment.—At regular intervals depending on service
conditions, the gun should be bore sighted to verify the alinement of
the telescope and telescope mount. Précedure for bore sighting is
as follows:

(1) Place the breech bore sight in the gun and stretch the black

linen cord tightly across the muzzle, vertically and horizontally in the
score marks on the muzzle.

15
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(2) Use the bore sights to point the gun at a distant datum point,
at or beyond midrange of the gun. Set the deflection scale and mi-
crometer of the telescope mount to read 10.00° and observe the datum
point through the telescope. Use the elevating knob, if necessary, to
bring the datum point onto the horizontal cross wire of the telescope.
If the adjustment is correct, the datum point will appear exactly on
the vertical cross wire.

(8) If the adjustment is not correct, turn the deflection knob to
bring the datum point onto the vertical cross wire. Adjust the deflec-
tion scale and micrometer to read 10.00° with the telescope in this po-
sition. To adjust the micrometer, loosen the three screws in the cupped
end of the deflection knob to unclamp the micrometer, then turn the
micrometer to zero reading and reclamp. To adjust the scale, loosen
the screw at each end of the scale and shift the scale to bring the “10”
graduation in register with the index, then reclamp.

g. Lamp replacement—The electric lamps are mounted in indi-
vidual lamp receptacles which are removable to permit lamp replace-
ment. The lamps are the same type as those used in the azimuth and
elevation indicators. To remove the lamp receptacle, loosen the small
headless clamping screw (using the jeweler’s screw driver provided)
in the edge of the receptacle and then unscrew the receptacle. -

h. Care and preservation.—(1) Refer to paragraph 39.2 for general
care and preservation instructions.

(2) Keep the objective cap in place whenever the telescope is not
in use. During idle periods, store the telescope in the carrying case
provided.

(8) Lubricate the telescope mount occasionally by applying a drop
of oil, lubricating, for aircraft instruments and machine guns, in each
of the six oil cups. Lubricate sparingly. Wipe off any excess lubri-
cant to prevent accumulation of dust and grit.

[A. G. 800.7 (10 Jul 48).] (C 1, 15 Sep 43.)

By orver o THE SECRETARY OF WAR:

G. C. MARSHALL,

Chief of Staf.
OFFICIAL: :

J. A. ULIO,
Major General,
The Adjutant General.
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1. SCOPE.

a. This manual contains all the essential information of a technical
character required by the using arms and services for the identification,
use and care” of the weapon, ammunition, and spare parts and acces-
sories: but does not include the sighting and fire-control equipment.

b. This technical manual is intended to cover-only 16-inch Barbette
Carriage, M4 materiel. See section XV for publications covering 16-inch
Barbette Carriage M1919, M1919M1, M2 and Ma3.

c. Disassembly, assembly and repairs by battery personnel will be
undertaken only under the supervision of an officer or ordnance mechanic.

d. In cases where the nature of the repair, modification or adjust-
ment is beyond the scope and/or facilities of the battery personnel, the
local or otherwise designated ordnance service will be informed in order

that trained personnel with suitable tools and equipment may be
provided.

2. CHARACTERISTICS.

a. The 16-inch Barbette Carriage gun materiel M4 described herein
consists of the following units:
16-inch Gun Mark II Navy design.
16-inch Gun Cradle and Recoil Mechanism Navy design.
16-inch Barbette Carriage (exclusive of cradle and recoil mechanism)

Army design.

b, The materiel is of the Seacoast type, set in a permanent emplace-
ment and protected by a metal shield against aenal land or naval
bombardment,

¢. The casemate design of emplacement limits the elevation of the
gun as well as the degree of traverse of the rotating parts.

3. DIFFERENCE IN MODELS.

a. The 16-inch Barbette Carriage M4 is a modification of Barbette
Carriage model 1919. The previous modifications to the M1919 Barbette
Carriage are designated M1919M1, M2 and Ma3. The variations in
design and construction are substantially as follows:

(1) The model 1919 carriages, Serial Nos. 1 to 6 inclusive, Class 11

Division 16, have 360 degrees traverse, 65 degrees elevation and minus ¥

7 degrees depression. They are equipped with Army design cradles and
' ' ;5
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recoiling parts and are mounted with 16-inch Army guns, mpdel 191?M2
and M3. Carriages Nos. 1, 2, 3 and 6 have been equipped with four-inch
cast shields. Casemate emplacements limit their trave.rse to 14'5 degrees,
with 46 degrees elevation and minus 3 degrees depressxon.. Camages. I\Tos.
4 and 5 have been equipped with two-inch tunnel type sh1e'1ds perm1t-t1ng
360 degrees traverse. They are limited to 46 degrees elevation and minus
3 degrees depression.

(2) Carriages Nos. 7, 8, 9, 11, 12 and 13 are designated as 16-int:'h
Barbette Carriage model 1919M1 and are designed and manufactuer in
accordance with Class 11, Division 28, ordnance drawings and spcgﬁca-
tions. They are designed for 360 degrees traverse and have a maximum
elevation of 55 degrees and depression of minus 7 degrees. They are not
provided with shields. ‘i

(3) Carriages Nos. 10, 14, 15 and 16 are designated as 16-inch Bar-
bette Carriage M2. These are casemate mounts provided with two-inch
shields. They have a maximum elevation of 47 degrees and 0 degrees
depression. They are provided with- 360 degrees azimuth circles and
traversing racks, their traverse being limited to 145 degrees by the type
of emplacement. For the ammunition service, hand trucks or dverhead
trolleys are used. The carriages have modified type ammunition tables

and rammer controls and in these respects they differ from the model
1919 and 1919M1 carriages.

(4) Carriages Nos. 17 and 18 are designated as 16-inch Barbette
Carriage M3 having a maximum elevation of 47 degrees and 0 degrees
depression. The M3 carriage is practically the same as the M2 excepting
that in addition to the special features pertaining to the M2 carriage it
is provided with a new type of elevation buffer (lowered 18 in.) and is
also provided with heavier floor beams. These carriages have a two-inch
shield and 360 degrees azimuth circles and traversing racks. Their trav-
erse is limited to 145 degrees by the type of emplacement.

(5) All carriages after No. 6 have Navy designed cradles and recoil-
ing parts and are mounted with Navy guns. The side frames and recoil-

ing parts, including the recoil and recuperator mechanisms, differ from
the first six carriages manufactured.

(6) The 16-inch Barbette Carriage M4 (figs. 1, 2, 3, 4 and 5)
is designed and manufactured in accordance with Ordnance Department
drawings Class 11, Division 38 and differs in many respects from the
previously designed 16-inch Barbette Carriage materiel.

(7) The M4 carriage carries a four-inch cast shield. It is provided
with an elevation data receiver and has no elevating range disk, depend-
ing on the elevation data receiver for correct elevation data.

(8) The mount is designed for maximum elevation of 46 degrees
with minus elevation of 3 degrees. Modified elevating racks to afford

shield clearance and to provide for other special conditions governing
elevation are provided.
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(9) The maximum traverse of the mount is 72 degrees 5 minutes to
the right and left of the center line of fire or a total permissible traverse
of 145 degrees. It is provided with an azimuth data receiver and special
equipment for correctly recording the azimuth readings as the mount is
rotated to the right or left. The traversing racks on the M4 carriages
cover only 180 degrees of the base ring circumference instead of 360
degrees as in the case of model 1919 and 1919M1, M2 and M3 carriages.
All mounts after No. 20 will have a shorter azimuth circle which will be
graduated only to cover the limited range of traverse of the mount.

(10) The M4 carriage is provided with practically all of the im-
proved features of the M2 and M3 carriages and, in addition, has a
modified type of rammer. It is also provided with elevation and azimuth
data receivers, new type lighting and firing equipment, new type tele-
scopic sights, new design of cradle trunnion providing for trunnion roller
bearings (being considered for future units) and a new type of four-inch
cast shield. It has modified air compressors and piping arrangement and
a redesigned lubrication system. :

4. DATA.
a. The following weights, dimensions, ballistics and other data are
included herein for the information of all concerned.

b. 16-inch Gun, Navy Mk. II with Breech Mechanism Navy Mk. I.

Weight of gun with band. .. .. e e e S 307,185 1b
COMMENY e i o wskomimsiseen e s i Ao e S s o oo DDA
LERTIR 0L BONE: .o i v wewos 4% 419 43 35 03 UAGIEIR S0 805 S0 55 56 G ...50 cal
Length (muzzle to rear face of breechring).............. 816 in. (68 ft)
Weight of gun (without band) . . ... ) BOh iR W T 3 .....28509851b
Weight of projectile % hl\i: icllid?iP e R 2221?12 :‘;
Weight of powder charge (for both Mk XII and

Mk II M2, full charge) . ....covviriioeenonnneesosossenensess 672 1b
Chamber pressure. . .. ..... s =t B e bt .. .....38,000 Ib per sq in.
Muzzle VeIOCity | My 11 M projectiie, . .. .. 2350 ft o se
Range (46° clevation) | \1i 11 M) projectie. . .. 43670 74
Travel of projectile in barrel. . ... ... .. b ol v Srmningss o 86 O 681.68 in.
Capacity of powder chamber. . ... ... ......... ..., .. ..30,000 cu in.
Rifling: :

DRI T . T oot s woie 0 Wis h e B B 6 GRS B O —— -.675.992 in.

Number of grOOWER. ..o v i voumaan i e BEawH 05 ol 3% oy sy SO0

IRl 08 TR .o oo spvenan Sr EEsTeas ¥ VERSORS TR 96

BB . o v i mn woww 5 B 006 6 Right-hand—uniform 1 turn in 32 cal
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c. 16-inch Barbette Carriage M1.

Weight of carriage without shield................ sasin gt $he dps 665.315 Ib
Weight of shield (4-in. cast) estimated..................... 200,000 1b
Weight of gun with band. ........coiiiiiiii e, 307,185 1b
Total dead load on emplacement. ........cooveeueeinnrnns 1,172,500 1b
Weight of recoiling parts including gun and band............ 316,853 Ib
Weight of tipping parts including gun and band............. 385,377 1b
Weight of tipping parts not including gun and band.......... 78,192 1b
Weight of base ring and stationary parts................... 186,426 1b
Weight of traversing parts........... i oieeioiosmaas os ve e 986,074 1b
Weight of air compressor. ...... I i o N SRR MR e e 4,200 1b
TTAVETSE & o se v o w305 S0RRARIS LTRSS TS i 3 ol I, 145 deg
Maxunum leVEION e o e v s s s e eminss sie 6 wieme: s s 46 deg
Maximum depression ...... i ar e SO S s e e 3 deg
INOTHBVFOOET) « s vmmu ssammmmsy @i v &% wh SRR G P4 7aSE s g § 48 in..
Maximum TECOIl wiaiic os 85 fn fa Tosaiem s o8 4 Sndimdn n 1m o m 49 in
Rodpull ...ooovvvrnnnn.. O U Nt ST 1.284,499 1b
TrOnmion PUIL ccommma v v s & 8 5% Seaeas s 53406 5 1.052,769 1b
Cagncity of setoll eYBadEL. « i vivvvivmmiies v spesscsss B o8 Fbie 73 gal
Normal air pressure in recuperator. ... ,............. 1.700 1b per sq in.
Final air pressure in recuperator.................... 3.090 1b per sq-in.
Normal liquid pressure in recuperator............... 1,824 1b per sq in.
Final liquid pressure in recuperator. ................ 3.348 1b per sq in.
LM PUTOID DFEBEIC o v w sowmise orpsaie &% §i6 §aes e 2,500 1b per sq in.
BIOGEON DIEUIIOC. 50 v won oo aimma s 3 T Bsens 2,200 to 2.500 1b per sq in.
Recoil Cylinder Expansion Chamber:
Normal 0il pressure. ..........covuiierrininrernnn. 500 1b per sq in.
LCRPBCIEY o voiv sin sobummmcoin suw aom smmosmmmonison £ o4 L mesaate ESEE 2.6 gal
Elevating mechanism right side, one turn of handwheel
counterclockwise elevates gun............c.o.vvveinnnnn. 56.509 min
Elevating mechanism left side, one turn of crank )
counterclockwise elevates gun ............ S . 2 deg 56,897 min
One turn of slow-motion handwheel traverses gun........... 0.1098 deg
One turn of traversing crank traverses gun................. 1.5384 min
Effort Required to Elevate the Gun with One-half Load in Breech
Applied to Crank Applied 1o Handwheel
at zero elevation 60 1b 20 1b
at 23° elevation 100 1b 45 1b
at 46° elevation 200 1b 65 1b
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565.315 1b
200,000 1b
307,185 1b
172,500 1b
316,853 1b
385,377 1b
78,192 1b
(86,426 1b
186.074 1b
4,200 Ib
-145 deg
..46 deg
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...49 in.
84,499 1b
52,769 1b
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Effort Required to Depress the Gun with One-half Load in Breech
Applied to Crank Applied to Handwheel

at zero elevation 80 1b 32 1b
at 23° elevation 7 1b 51b
at 46° elevation 0 0

Effort Required to Elevate the Gun Unloaded

Applied to Crank Applied to Handwheel

at zero elevation 155 1b 67 1b
at 23° elevation 230 1Ib 76 1b
at 46° elevation 280 1b 112 1b

NOTE: The forces required to initiate movement in.elevation or de-
pression of the gun when applied to the elevating crank or elevating
handwheel vary with the angle of elevation of the gun. These forces are
also affected by the weight of the projectile and powder in the breech
when the gun is loaded.

d. The gun is in balance at level position (zero elevation) when it
is loaded with a weight equal to one-half the weight of the normal
powder charge plus one-half the weight of the projectile. This weight is
inserted in the breech in such position as to simulate the projectile and
its propelling charge. When unloaded the gun is muzzle-heavy at all
points of elevation. It will depress by gravity with no measurable force
applied to the elevating crank or handwheel when the elevating brake
band is released.

e. The effort required to elevate and depress the gun as outlined in
the above tabulation was determined by shop tests made at the time
of assembling the parts. These efforts will vary as a result of changes
in temperature and for other reasons.
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5. DESCRIPTION AND FUNCTIONING OF GUN.

a. The gun (fig. 6) consists of tube, liner, jacket, hoops, rings (fig.
7), recoil band (fig. 8) and the breech mechanism with closing cylinder
and gas ejector systems.

(1) Gun KEev. The gun is provided with a stake-in key (fig. 6)
attached to its upper surface which slides through a keyway in the cradle
and prevents rotation of the gun during recoil and counterrecoil.

(2) AvutoMmATIC ELEVATING STOPS. To prevent elevation or depres-
sion of the gun beyond prescribed limits automatic devices are provided.
These consist of projections near the upper and lower ends of the elevat-
ing racks which engage with a buffer lever (W, fig. 87) on the right side
frame and a buffer lever (H, fig. 88) on the left side frame. When the
limits of elevation or depression are reached the stops on the elevating
racks come into contact with elevating buffers preventing further eleva-
tion or depression of the gun. '

(3) BREECHBLOCK. The breechblock (T, fig. 9) and (fig. 10) is of the
interrupted-step-thread design and is so constructed as to enter the
breech recess easily and quickly where it is ldcked in place by a rotary
motion of the block. This rotary motion is effected by means of a system
of rotating cams and rollers attached to the gun breech and breechblock
(figs. 10, 11, 12 and 13). The action of opening or closing the block
automatically engages or disengages the threads of the block from the
threads of the breech recess. The block is provided with an obturator
spindle (], fig. 11), obturator nut (G, fig. 11), obturator spring (H, fig.
11), dummy pressure plugs (L, fig. 11), pressure plug washers (K, fig.
11), front ring (E, fig. 11), rear ring (B, fig. 11), inner ring (C, fig. 11)
and gas check pad (D, fig. 11). The end of the obturator spindle is
designed to receive the firing lock.

(4) Roraring Cam (UprpER). A rotating cam (upper) (fig. 14),
which houses the salvo latch, is located on the upper left-hand surface
of the gun breech against which a roller (N, fig. 13), connected to the
breechblock, operates to rotate the block. The block carrier is raised or
lowered in the operation of closing or opening the breech.

12
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Figure 7 —Recoil Band Locking Ring

(5) RotaTING CAM (LOWER). A rotating cam (lower) (fig."15) is
attached to the lower right-hand surface of the gun breech and works in
conjunction with the upper.cam to produce a rotary motion of the

breechblock as the block carrier is raised in the operation of closing the
breech.

(6) SaLvo LATCH. The salvo latch mechanism (fig. 14) is located
in the upper rotating cam. Its function is to act as a buffer and lock the
breech operating lever (E, fig. 20) in place when the breech is closed.
The salvo latch device is so designed that the operating lever cannot
be disengaged from the breech operating lever latch (X, fig. 14) until

hand pressure is exercised against the face of the salvo latch (fig. 12, and
V, fig. 14).

(a) When the salvo latch is pressed inward, the slot in the end of
the salvo latch is disengaged from the operating lever latch, allowing

the operating lever latch to be raised, The raising of the operating lever
latch releases the operating lever,
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lsin the | (b) A latch locking screw (L, fig. 14) is assembled in the cam to
e ‘ prevent rotation of the salvo latch and also to prevent the latch from
being forced too far outward by pressure of the salvo latch spring (U,
located ‘ fig. 14). '
ock . . ; ; y e Y
closﬂ: _| (c) The mechanism is provided with a hydraulic cylinder which | _
bl s ! prevents undue shock to the parts when the breechblock is being closed.
b :n‘?: { This device also provides a means for holding the breech operating lever
12 n; i in contact with the operating lever latch. It contains a lever buffer
Gt { plunger (C, fig. 14), plug (J, fig.- 14), gland (A, fig. 14) and packing
' (B, fig. 14) to prevent leakage of the liquid from the cylinder.
::d_ of ! (d) The upper end of the breech operating lever is drilled to receive
) .wm% 1 a lever catch (B, fig. 20) and spring, which are in contact with the oper- [ -
. 1' ating lever latch (X, fig. 14) in the salvo mechanism when the breech- -
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"o T -

A —RECOIL BAND D42366

B —LEFT ELEVATING RACK BRACKET
D423658

C —LEFT ELEVATING RACK

D —BOLT A1488 AND NUT BBAX3D
E —NUT BBAX3D

F —BOLT B637

G —FIRING CONTACTOR 14-5-86

H —AIR MANIFOLD TUBING
ASSEMBLY B187292

J —AIR MANIFOLD ASSEMBLY
K —LEFT ELEVATION STOP B162386 B
L —BOLT B162404 AND NUT BBAX3D

M —RECUPERATOR CYLINDER
ASSEMBLY D42398

M NP Q R 5§

N —FIRING CIRCUIT CABLE (TWO-
CONDUCTOR #14 STANDARD
RUBBER COVERED)

P —SINGLE CABLE CLAMP A217813
AND SCREW BCAXI1BA

Q —SET SCREW A218234

R —RECUPERATOR YOKE RQOD
C87189

S — (RECUPERATOR YOKE ROD)
NUT B 187207

T —BREECHBLOCK 61-26-61 ITEM 1

U —BREECHBLOCK CARRIER 61-26-62
ITEM 1

V —LOADING PLATFORM D42368

W—RIGHT LOADING PLATFORM
BEAM D42394A

X —LEFT LOADING PLATFORM
BEAM D423948B

RA PD 38677

Figure 9 —Recoil Band and Breech Parts
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Figure 10—Breech Open

(7) CauTtioN PLATE. A caution plate (T, fig. 14) is attached to the
front surface of the upper rotating cam. On this plate are inscribed
directions for the procedure to be followed in the use of the salvo latch
locking pin (P, fig. 14). _

(8) ARM GUIDE. An arm on the lower cam (fig. 15) projects through
a rectangular opening in the flat surface of the block carrier and acts as
a guide for the proper alinement of the moving parts when the carrier
is raised or lowered.

(9) CaM ROLLER BRACKETS. A cam roller bracket (M, fig. 13),
carrying the upper cam roller (N, fig. 13), and a cam roller bracket
(AD, fig. 13), carrying the lower cam roller, are secured to the breech-
block by means of breechblock guide clips and bolts (L, fig. 13).

17
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: RA PD 38681
Figure 12—Unlatching the Breech Operating Lever

(10) RoLrLer Pivors. Roller pivots (Z, fig. 13) on which the cam
rollers are assembled are screwed into the upper and lower cam roller
brackets and secured in place by means of set screws (AA, fig. 13, and

AE, fig. 13).
b. Breechblock Carrier. The breechblock is supported by a breech-

block carrier (figs. 16 and 19-1).
(1) The lower end of the carrier is hinged to the carrier hinge pin

bracket (F, fig. 18) which is bolted to the under side of the gun. This
device is provided with eccentric bushings (G, fig. 18) which must be
carefully assembled by matching the locating marks to insure proper

operation of the block carrier,
' 19
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A—ROTATING LINK BALL PIN
ANT02A

B —OPERATING LEVER CONNECT-
ING ROD 61-26-71 ITEM |

C —BREECHBLOCK ROTATING PIN
(LOWER) BEARING ANIOIB

D —BREECHBLOCK ROTATING PIN
ANI0IC

E —BREECHBLOCK ROTATING PIN
(UPPER) BEARING AN101A2

F —BREECH OPERATING LEVER
61-26-70 ITEM 1 v

G —OPERATING LEVER HANDLE
ANI102F

H—(OPERATING LEVER HANDLE)
RIVET BMCX2

i Ao i A A AL

N\

J —OPERATING LEVER CATCH
AN 14H

K—UPPER CAM 61.26-78 ITEM 1

L —(CAM ROLLER BRACKET) BOLT
BANX2EP

M—UPPER CAM ROLLER BRACKET
61-26-77 ITEM 1

N—CAM ROLLER ANI11C

P — (BREECHBLOCK HANDLE)
SCREW A25639

Q —BREECHBLOCK HANDLE
61-26-69 ITEM 3

(CONTINUED ON NEXT PAGE)

RA PD 38682

Figure 13—Breechblock Operating Parts
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CATCH

78 ITEM 1|
CKET) BOLT

R BRACKET

11C
{NDLE)

{DLE
" PAGE)

A ‘8682

e —

(ITEMS A TO Q LISTED ON
PRECEDING PAGE)

R—GAS EJECTOR VALVE 61-26-98

5—GAS EJECTOR VALVE TRIP
PLATE 61.26-98 ITEM 7

T—(TRIP PLATE)  SCREW 61-26-98
ITEM 8 AND LOCKING SCREW
61-26-98 ITEM 9

U—CIRCUIT BREAKER SCREW

Al3EA

V—CIRCUIT BREAKER HOUSING

A13U4

TM 9-471
5

DESCRIPTION AND FUNCTIONING

W —FIRING LOCK OPERATING BAR

LATCH HANDLE 61-26-106
ITEM 3

X —LOWER CAM 61.26-78 ITEM 2

Y —BREECH CLOSING VALVE
ASSEMBLY 62-26-89 AND
SCREW ANT9F

Z —CAM ROLLER PIVOT ANI1ID

AA—(ROLLER PIN) SET SCREW
HEADLESS 12-Z-4-110

AB—HOLES FOR FIRING CIRCUIT
CONTACT PLUNGER

AC—BREECHBLOCK 61-26-61 ITEM |

AD—LOWER CAM ROLLER BRACKET
61-26-77 ITEM 2

AE— (ROLLER PIN) SET SCREW
12-Z-4-110

AF—(BREECHBLOCK ROTATING
PIN) LOCKING SCREW 61-26-
71 ITEM 5

RA PD 38683

Figure 13-1—Breechblock—Exploded View

21

2 -
r =
b .
: -
1 3
[ =



i -
r

»
end on wt

(b}

(2) The
whic.

(A) SCREW A2!
threaded ct
of the bloc

(3) Ho
operating i
prevents th
17) is reles

(4) Or
carrier boc
breech ogte:
(Q, fig. 19)
in the carr

(a) Th
and pinnec

when the c

SMIIA Alquiassy pup papojdxg—wn) Suypjoy saddn pup Yoy OCA[DS— | @1nbig

¥898€ ad vi

OPLINY HOLVT ¥3A3T ONILVYIdO— X
a1 INV ONIHdS

(HOLVT H3AIT ONILVYIJO)—M

I W3Lll SL-9Z°19 HOLV1 OAIVS— A

<
2= 861 INV ONI¥dS (HDLV1 OATYS)— N
i w S WALl 8L-9Z-19 31V1d NOILLNYO>— 1
=0 31 INY
g ONIYdS (HOLVYD HOLV1 OATVS)— §
= IVZXHO8
L AMI™IS (3LVId NOLLNYD)— ¥
g L W3ll
- SL-97-19 HOLVYD HIOLV1 OAIVS— D
Sw 11 wall
oF 9L-9Z-19 Nid ONIIDOT HOLVI— 4
o | | W3ll 8L9Z-19 WVD %m:m:lz
™) 11-8-Z-21
q & ENaNge e MIWDS (IINILSVH NIVHDI—W
oz wz;d;.num 135 uo_:w_ﬂwwmw__oﬁmwwm 1
( J—
& o~ 1D0718HD3INg Pl WILI NIVED
w = €1 W3Ll ONIY¥ NIVHD
nZ ZI W3Ll ¥3INIISV4 NIVHD
= 9L-9Z-19 ONINAVYEA AT8WISSY
O NIVHD Nid SNIPIDOT HOLVI— N
"2 8 W3Ll 0L-9Z-19 9N1d
5= (¥334N8 ¥IAIT ONILVYIHOI— r
¥.S 6 W3LI 0L-9Z-19 13XSVO (9N1d
-2 ¥344N8 ¥IAI] ONILVHIJO)— H
w HSLINV ¥3HSVA\ ¥3T114 ONV

33TXNDOE M3I¥DS (IT0H 110)— 9
Ol W3Lll 9L-9Z-19

17108 (HOLV1 ¥3IAI1ONILVYYIJOI— 4
ZPOSZTV MIYDS (HIM0T

ANV ¥3ddN WVYD SNILVLIOY) — 3

OSLINV ONRIdS (¥3DONNTd ¥344N8 ¥3IAT] ONILVYY¥3IdOI— a

ASLINY ¥39NN1d ¥344N8 ¥3IAT] ONILVYYIdO— D
L WALl 0L-9Z-19 (D13 TANVI)

ONIIDVd (¥343N8 ¥IAT] ONILVYY3IdOI— 8

ISLINVY ANVIO 39NN ¥344Ng Y3IAIT ONILVHIHO— ¥

™ 9-471
5

li

22



T™ 9-471
6

e, DESCRIPTION AND FUNCTIONING

A— SCREW - BCAX2BC "
B—(SPOOL BED) STEP F——-@
BI63153

C—CRUTCH SPOOL
A149858

D—ANTI-FRICTION
LEVER — C54966

E—CRUTCH — C54982

RA PD 3876}
3 T

D
3
O
(4
s
W
|
&
o
Z
<
|
-

(2 G F—SPRING ROD WASHER — A149991
' G—BELLEVILLE SPRING — B1630%4

i H—SPRING ROD COLLAR NUT A149990
% 2 J—SPRING ROD LOCK NUT A149992
7 K—SPRING ROD — C54965
NS
A RA PD 38762

Figure 77 —Antifriction Lever Parts

LEEVE (ROLLER
BEARING 81872951

ROLLERS {ROLLER BEARING B1872%5)

Figure 76 —Right Trunnion Elevating Scale and Antifriction Device

SHELL (ROLLER BEARING BI87255)

CRUTCH - 54982

RA PD 38763

Figure 78 —Roller Bearing—Bearing Pin and Crutch (Trunnion
Antifriction Device) —Exploded View
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c D E F G H

\ o F :
L
!:;

w0 :
i

A—(SPRING INDICATOR! SCREW E—(BRAKE BAND SUPPORT
BCAX2BD

ADJUSTING) NUT BBGXIE
B—(BRAKE GRIPPING) SPRING F—BRAKE BAND SUPPORT ROD
INDICATOR A14987Q (LONG) B163032
C—(BRAKE GRIPPING} SPRING G—3PLIT COTTER PIN (1 x 1}a)
ADJUSTING NUT B16302%9

BFAXIDH
D—I(BRAKE GRIPPING! SPRING ROD H—(BERAKE BAND SUPPORT)
B163027 RETAINER CAP A145874

RA PD 38769A

Figure 83—Elevating Brake Band Spring Suppor? and
Gripping Spring Adjustors

RA PD 38769
Figure 83-1—Adjusting Tension of Brake Gripping Spring
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DESCRIPTION AND FUNCTIONING

OBSERVING CLEARANCE
WHILE ADJUSTING
BRAKE BAND

SPRING SUPPORT

‘e

sy

A e\ - :
S - |
A—~—BRAKE BAND PEEP HOLE
COVER Al49803

3 B~—RIVET BMCX!
C~—BRAKE BAND (54880
D—BRAKE BAND LINING

c 54881

D E—BRAKE DRUM B162991
F—(LEFT SIDE] DRUM SHAFT

BEARING C5486!
(RIGHT SIDE) GEAR CASE
D42539

CLEARANCE OF 1/32 INCH
WHEN BRAKE IS “OFF"”

RA PD 38770

Figure 84—Elevating Broke Bond Clearance (Broke Levers Up)
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A—SCREW BCAX2CM
B~—NUT BBAX2D A

C—ADJUSTING ROD BRACKET .
(RIGHT) BI63028A
(LEFT) B1630288

D—WASHER BEBXIR

E~—(ADJUSTING ROD)NUT C
B8BAX2C

F~—ADJUSTING ROD
A1498T77

G— SCREW BCAX2CE

RA PD 38773

Figure 85—Elevoting Brake Wear Adjustment
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DESCRIPTION AND FUNCTIONING

1. Traversing Group. The traversing mechanism enables the gunners
to traverse the mount through its maximum permissible movement of
145 degrees so as to point the gun at any given target within its field of
fire. The mount can be traversed by power or by hand as the occasion
requires.

(1) TRAVERSING PINION AND Rack. The traversing bracket (V, fig.
91), bolted to the racer, houses the traversing pinion (U, fig. 91) and
shaft. The pinion meshes with the traversing rack (K, fig. 30), fastened
to the stationary base ring, so that rotation of the pinion causes the
mount to revolve on the traversing rollers.

(2) TRAVERSING GEAR-FRICTION BOX ASSEMBLY.

(a) A traversing gear-friction device protects the traversing mecha-
nism against excessive strain, due to abrupt starting or sudden stopping
of the weight traversed, and provides positive drive of the traversing
pinion within safe limits of strain.

(b) A multi-disk clutch inside of the friction disk oil container in
the friction box assembly (J, fig. 91) limits the force or strain trans-
mitted through the friction device to the grip of this clutch. Friction
is accurately maintained at the desired point by pressing together the
disks of the multi-disk clutch by means of Belleville springs and by
lubricating the disk surfaces. Lubrication is accomplished by filling the
friction disk oil container with oil. The traversing shaft nut (R, fig. 92)
is used to adjust the compression of the Belleville springs and in this
manner to control the grip of the multi-disk clutch (fig. 141). A screw
(T, fig. 92) locks the traversing shaft nut in position.

(3) TRAVERSING CLUTCH.

(a) The traversing clutch (AA, fig. 92) provides alternative mechani-
cal connection to the traversing pinion either for the traversing crank-
shafts' (E, fig. 91) or for the traversing speed gear and so provides for
either hand or power traversing of the mount.

(b) The traversing clutch is keyed to the clutch shaft which drives  *

the friction box gear (U, fig. 92) connected to the traversing pinion.

(4) TRAVERSING CLUTCH SHIFTER. A traversing clutch shifter (E,
fig. 92) slides the clutch on the clutch shaft so as to engage either the
clutch bevel gear (Z, fig. 92) or the clutch spur gear (B, fig. 92). Both
gears turn freely on the clutch shaft when disengaged from the clutch.
A train of gears connects the clutch bevel gear to each traversing crank-
shaft (E, fig. 91). The clutch spur gear is driven by the traversing speed
gear through another gear train.

(a) A traversing shift lever (L, fig. 91, and N, fig. 94), located on the
left side of the frame, operates the clutch shifter from a position which
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is readily accessible to the azimuth operator at the left side of the mount
(fig. 139).

(b) When operating by hand, a spring plunger in the shift lever
handle (L, fig. 93) must be engaged in the upper hole marked “HAND”
in the locking bracket (Q, fig. 94). When operating by power, the lever
handle plunger must be engaged in the lower hole, marked “POWER”
in the locking bracket (fig. 138).

(5) TRAVERSING CRANKS. Traversing cranks assembled on crank-
shafts on the right and left sides of the carriage are used to swing the
gun rapidly from one target to another. Direction plates (H, fig. 94) on
each crankshaft bracket cover (E, fig. 93) indicate the direction of
rotation of the crank to traverse the piece to the right or left.

(6) TRAVERSING SLOW-MOTION HANDWHEELS.

(a) Accurate adjustment of azimuth is accomplished by using the
traversing slow-motion handwheels (fig. 141) of which there are two
sets, one (U, fig. 95) and (fig. 97) on the right side and one (M, fig. 93)
and (fig. 96) on the left side of the carriage. Either the right-side or left-
side traversing slow-motion handwheels may be used as the occasion
requires, but they cannot be used simultaneously. A direction plate on
the outer handwheel of each traversing slow-motion mechanism indi-~
cates the direction of rotation of the handwheels to traverse the piece
to the right or left,

(b) A clutch (H, fig. 98) in each slow-motion crankshaft bracket
(E, fig. 98) engages and disengages the adjacent traversing slow-motion
mechanism. The clutches are operatéd by rods (A, fig. 98, and C, fig.
91) which are connected with the clutch treadles (D, fig. 91, and M, fig.
99) by shafts and levers under the platform. A counterweight (D, fig.
80, and L, fig. 99) keeps each treadle raised when unlatched. Fully

depressing the treadle engages the traversing slow-motion mechanism .

only on the side of the carriage where the operation takes place. The
treadle is locked in this position by pushing it outward frogﬁ the center
of the carriage so as to engage the dog on the treadle with the latch
plate (N, fig. 99). The treadle is released by kicking it inward towards
the center of the carriage. The counterweight raises the treadle and so
disengages the slow-motion clutch connected to it.

(7) TRAVERSING SPEED GEAR. The traversing pinion may be driven
at varying speeds in either direction or held motionless by the hydraulic
speed gear while the motor end of the speed gear is driven at constant
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speed and in one direction only. When traversing by power, the motor
supplies the power for the traversing pinion but the speed of the pinion
is controlled by the traversing hydraulic speed gear operating through
the horizontal control shaft (R, fig. 91, and U, fig. 100).

(8) TRAVERSING CONTROL STATIONS.

(a) A group of bevel gears (fig. 100) connects the horizontal control
shaft (U, fig. 100) to the two control handwheels (F and K, figs. 102).
The lower end of the vertical shaft is provided with bevel gears (C, fig.
101) connecting with the lower indicator shaft (D, fig. 101). This
arrangement permits the power traversing of the gun to be controlled
from either of two stations—the azimuth observer’s cab (M, fig. 102)
or the left side azimuth operator’s station. From the azimuth observer’s
cab the gun may be traversed by power (fig. 143) to any desired reading
of the azimuth indicator (G, fig. 103). The azimuth operator on the left
side of the mount can read the azimuth data indicator (K, fig. 94) from

his position while traversing the gun. He is able to operate according to

_the reading on the data receiver of the azimuth data indicator or he
can lay the piece to an azimuth reading as occasion requires.

(5) Markings on the traversing control gear cases (B, fig. 103, and
R, fig. 93) of each traversing control mechanism indicate the direction
in which the control handwheel (D, fig. 103, and T, fig. 94) is to be
moved from neutral position in order to traverse the mount to the right
or left. When the zero mark on the indicator dial (C, fig. 103, and Q,
fig. 93) coincides with the index line on the gear case, the traversing
control is in neutral position and the speed gear holds the traversing
pinion motionless. The traversing control mechanism (fig. 103) is shown
in neutral position. The graduations marked “one-fourth, one-half,
three-fourths and full speed” at each side of the zero mark indicate the
traversing speed at which the control is set when they coincide with the
index line on the gear case. -

(9) TRAVERSING LiMiT SwITCH. The power traversing of the piece
is stopped by a traversing limit switch (S, fig. 90) and (fig. 104) breaking
the electric current to the traversing motor when the mount approaches
its limit of traverse in either direction. It is mounted on a plate (X, fig.
104) at the bottom of the traversing bracket (C, fig. 104). Near the
limit of traverse in either direction, a limit switch stop rail, of which
there are two (B, fig. 104), engages the cam wheel (R, fig. 104) of the
limit switch, forcing the operating lever arm (Q, fig. 104) to swing back,
thereby operating the switch. A slight movement of the limit switch
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operating lever arm in either direction from its normal central position
will operate the switch so as to deenergize the traversing motor.

(a) The limit switch stop rails are so located on the base ring as
to break the electric circuit when the carriage has traversed 66 degrees
in either direction from the center lines of the emplacement.

(b) After the limit switch has stopped the traversing of the piece,
and so long as the limit switch cam wheel is in contact with the stop
rail, the traversing motor can be started and kept running only byl
keeping the limit switch button at the traversing push-button station
(E, fig. 154) depressed. Before restarting the motor, the traversing
control must be set at neutral. If the mount is to be rotated beyond
the point where the limit switch has stopped the movement in azimuth,
caution must be exercised and the traversing control must be so oper~
ated as to obtain a very limited traversing speed. Generally, it will be
advisable to continue traverse in the same direction by using slow-
motion hand power. (See Limits of Traverse, par. 9 j (2)).

(10) AziMUuTH DatAa INDICATOR. The operator in the azimuth
observer's cab can only lay the piece to an azimuth reading on the
azimuth circle. The azimuth data indicator (K, fig. 94), located near
the left traversing handwheels, is for tracking in azimuth with off-
carriage fire-control instruments which transmit azimuths mechanically
to one of the dials of the indicator. The azimuth data indicator contains
two sets of pointers, one operated electrically and one by mechanical
means. The electrical pointer is controlled and operated from the off-
carriage station in conjunction with the fire-control system. The
mechanical peinter is operated through a drive mechanism (R, fig. 90)
and is driven from the traversing rack by the azimuth indicator gears
(C and D, fig. 105). As the mount is traversed the rotation is trans-

mitted to the mechanical pointer of the azimuth data indicator showing
the exact position of the gun in azimuth. '

(11) ZEro ADJUSTING DEVICE. A zero adjusting device (F and G.
fig. 105) pefmits adjustment of the drive mechanism of the azimuth
data indicator so as to bring the readings of the azimuth data indicator
and the azimuth indicator in the observer's cab into alinement. The
zero adjusting device also eliminates backlash at the traversing rack so

that the readings of the azimuth data indicator are not affected by the
direction of traverse of the mount.

m. Power, lighting and firing circuit groups are covered in detail
under section VIII.
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A—FRONT TRANSOM D89

B—CLUTCH SPUR GEAR (54845

‘€ —POWER COUNTERSHAFT
PINION B162981

D —POWER COUNTERSHAFT
GEAR (54849

{ASSEMBLY) D42801

G — CRANK SHAFT GEAR C54834

M — CRANKSHAFT (ASSEMBLY) B163033
WITH NUT BBGX2E
AND PIN BFAX2AB

<c = W mO T

~—TRANSVERSE SHAFT PINION
B162968 :
—OIL PLUG AB0S6
—VERTICAL TRAVERSING
SHAFT NUT A149718
—FRICTION BOX GEAR BOLT

E—CLUTCH SHIFTER Al49192
® (ASSEMBLY) D42627 —(NUT! LOCKING SCREW
F —SHIFT LEVER BCAXICD

—FRICTION BOX GEAR D42261
—INSTRUCTION PLATE B162945
WITH SCREWS BCLX21CD

W —CLUTCH SHAFT FRICTION

GEAR PINION B1625963

J —SPEED GEAR CONTROL STOP X —COUNTERSHAFT BRACKET
{ASSEMBLY) C87162 C54848
K—HORIZONTAL 'CONTROL Y —COUNTERSHAFT THRUST

SHAFT CB87161

L —TRANSVERSE SHAFT GEAR
54852

M—TRANSVERSE SHAFT C54835

N—TRAVERSING DETENT
(ASSEMBLY) D42567

COLLAR (ASSEMBLY1B162965A AND B

Z —CLUTCH BEVEL GEAR (54844
AA—TRAVERSING CLUTCH C54843
AB—CLUTCH SHIFTER BOLT

Al49751

RA PD 38780

Figure 92—Traversing Gearing
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A —TRANSFORMER BOX COVER
CB7120
B —SIGHT LIGHTING TRANSFORMER
r B162586
= € —SIGHT LIGHTING TRANSFORMER
BOX D42352
D —CARTRIDGE FUSE A217899A
— (3 AMPERE)
I E —TRANSFORMER CUT-OUT A217898
F —(TRANSFORMER BOX COVER)
SCREW BCNX4BE
G —(SIDE FRAME AND FRONT
TRANSOM) BOLT B162774 AND
NUT BBAX3E
.H —LAMP RECEPTACLE BOX B162529
J —FIRING CIRCUIT PLUG B160200
K —FIRING CIRCUIT PLUG BOX
WITH COVER — RECEPTACLE
HOUSING B128000 AND CON-
_ DULET B127998
L —TELESCOPE MOUNT 15-2A43-2
o M—SLOW SPEED CLUTCH
% (ASSEMBLY) D42525

L "M

N —INTERMEDIATE SHAFT (54819

P —INTERMEDIATE SHAFT WATER

CAP A149693

Q —OIL PLUG A8053
'R —CRANKSHAFT GEAR GUARD

(RIGHT) D42581

$ —TRAVERSING HANDWHEEL
CLUTCH CONNECTING ROD
8162941

T —SIGHT LIGHT HOLDEREIOSF (ON
INDEX-CABLE—CROSS-WIRE
CABLE AND MICROMETER
CABLE) e

U —SLOW-MOTION HANDWHEEL
(ASSEMBLY} D42564

V —RIGHT MAGNETO BRACKET PSOB
(LEFT P90A)

W—TRAVERSING HANDWHEEL
CLUTCH TREADLE B162571 WITH
PLATE A149729 — SCREW
BCAX2BB

RA PD 38783

Figure 95 —Right Firing Magneto—Sight Lighting Transformer
Slow-motion Traversing Handwheels and Clutch Treadle
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A-—CLUTCH CONNECTING ROD
B162941

B —CLUTCH SPRING Al149677

C —WASHER A149680

D —CLUTCH FORK B162943

E —LEFT CRANKSHAFT BRACKET
D42523

F —CRANKSHAFT ASSEMBLY
B163053

G —CRANKSHAFT GEAR C54817

HSLOW-MOTICON CLUTCH
B162939

J —TRAVERSING [NTERMEDIATE
SHAFT PINION B162940

K —BEARING SHELL A149713

L —ROLLER BEARING A14965]
{SHOYWN PARTIALLY
WITHDRAN/N)

M—TRAVERSING INTERMEDIATE
SHAFT C54819

N—PIN BFEX2BG AND ¥
COTTER PIN BFAXIEL

P —CONNECTING ROD END »
A149679

@ —CLUTCH SPRING RETAINER
B162944

RA PD 38787

Figure 98 —Traversing Handwheel Clutch—Exposed View
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A—NUT BBAXIE AND
REW

sC BCAXIEF

B —VERTICAL CONTROL SHAFT
PEDESTAL C54839

C —VERTICAL CONTROL SHAFT
GEAR B162978

p —VERTICAL CONTROL SHAFT
GEAR B162973

E —NUT BBGX2B AND
PIN BFAXIEK

F —VERTICAL CONTROL SHAFT

C54842
G—SHAFT COLLAR A149734
AND PIN BFCXI1CG
H—OIL PIPING ASSEMBLY
A149965
J —OIL PIPE_A145731C
K—OIL PLUG A8033
L —UPPER INDICATOR SHAFT
GEAR B162972
M—KEY BGHXIJF
N—HORIZONTAL CONTROL
~ SHAFT PINION B162977.

Figure 100—Upper Traversing Con
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p —LEFT CRANKSHAFT
BRACKET D42523

'@ —CLUTCH SPRING

RETAINER B162944
R —UPPER INDICATOR SHAFT

C54837

s —OIL PIPE A149731B

T —SPEED GEAR CONTROL
STOP BRACKET BI87117

U —HORIZONTAL CONTROL
SHAFT C8716]

v.—SPEED GEAR CONTROL STCP
SLEEVE A218003 AND
TAPER PIN BFCXIFG

W—SPEED GEAR CONTROL STOP

- COLLAR

A2]

8002
X —PEDESTAL CAP B163192
Y —SCREW BCAXIEP AND
NUT BBAXIE

Z —CLUTCH
B162941

1
CONNECTING ROD

RA PD 38789
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Al

-

g



16-INCH SEACOAST GUN MATERIEL
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= A—VERTICAL CONTROL SHAFT
BRACKET C54840
B—VERTICAL CONTROL SHAFT
_ PEDESTAL C54839
| S C—LOWER INDICATOR SHAFT
X, GEARS B162974 AND
PIN BFCX1DK
D—LOWER INDICATOR SHAFT
C54838

E—CONTROL HANDWHEEL 54823

BARBETTE CARRIAGE M4

F—TRAVERSING CONTROL
INDICATOR (ASSEMBLY)
C54824

G—LAMP. JUNCTION BOX EI 07TM
AND LAMP E110C

H—AZIMUTH INDICATOR
ASSEMBLY D42552

RA PD 38790

Figure 101—Azimuth Observer’s Cab Traversing Control Bevel Gears
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-
1:_ . A—AZIMUTH DATA INDICATOR
| D43208 :
E B—TRAVERSING CRANKSHAFT —
‘- (ASSEMBLY) B163053 '

i ™ C—TRAVERSING SHIFT LEVER , 5
:’ ' C54989 : J —PLATFORM DOOR {ASSEMBLY)
D—MAGNETO PLUG B160200 K—LOWER TRAVERSING CONTROL
_1 E—TRAVERSING SLOW-MOTION HANDWHEEL C54823
' HANDYWHMEELS C54822A AND L—AZIMUTH INDICATOR D42552

C548228 M——Azzlsf\é\éJTH OBSERVER'S CAB
. D4 -
F“ﬁiﬁ&ﬁé&’ffgﬁégwmm N—AZIMUTH INDICATOR GEARS
Emﬁ:;gjw:—ts&. CLUTCH TREADLE C53306
]
H-_TRAverlsmG CRANK B162950 RA PD 38791

[

Figure 102—Azimuth Observer’s Cab and Both Traversing =
Speed-gear Controls
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BC D

{7 Bal

A—AZIMUTH POINTER LIGHT H—AZIMUTH VERNIER INDICATOR

SWITCH BOX A162527 (RIGHT) B162983B )
B—TRAVERSING CONTROL GEAR J —AZIMUTH INDICATOR SHAFT

CASE (54826 SCREW B162985
C—TRAVERSING CONTROL K—AZIMUTH INDICATOR BOX

INDICATOR DIAL C54825 COVER C54851
D—TRAVERSING CONTROL

L—AZIMUTH VERNIER INDICATOR
HANDWHEEL C54823 (LEFT) B162983A

E—TRAVERSING RACK DA49060
F—AZIMUTH CIRCLE DA42534
G—AZIMUTH INDICATOR B162984 kA pu SR

Figure 103—Azimuth Indicator and Traversing Speed-gear Control
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- = — i
U

e

POI « R TZOOZ

A—=STUD Al146304
B—SPRING A146303 :
C—AZIMUTH DATA INDICATOR
LOOSE GEAR C53306
D—AZIMUTH DATA INDICATOR
FIXED GEAR C53305
E—SCREW BCCXI1BC
F—ZERO ADJUSTING DEVICE
WORM AT146261—BEARING
Al46262 AND PIN BFCXIR
G—ZERO ADJUSTING DEVICE
WORMWHEEL B12Z7366
H—RACER OUTER DUST GUARD -
8163195 :
J—TRAVERSING RACK D49060
K—COLLAR A146301 AND
COTTER PIN BFAXIDG
L—AZIMUTH DATA INDICATOR
DRIVE SHAFT B127368 AND
BALL BEARINGS A146279

M —DRIVE SHAFT TUBE C53308

N —LOCK NUT A146314

P —SCREW A146315

Q@ —DRIVE SHAFT TUBE
BRACKET (54597

R —TAPER PIN BFCXIGK

§ —CLUTCH CONNECTING ROD
B162%41

T —VERTICAL CONTROL SHAFT
BRACKET C54840

U —LOWER INDICATOR SHAFT
GEARS B162974 AND
TAPER PIN BFCXIDK

V¥ —PIN BFEX2BG AND
COTTER PIN BFAXIDF

W—CLUTCH CONNECTING ROD
LEVER B162942 :

X —CLUTCH TREADLE INTER-
MEDIATE SHAFT B162969

Y —CLUTCH TREADLE INTER-
MEDIATE SHAFT COLLAR
A149681 AND TAPER PIN
BFCX1DK

RA PD 38794

Figure 105— Azimuth Data Indicator Zero Adjusting Device
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DESCRIPTION AND FUNCTIONING
7. DESCRIPTION AND FUNCTIONING OF RAMMER.

a. The mount is provided with a loading rammer. It is attached to
the racer between the side frames at the rear of the gun breech. Either
electric or hand power may be employed in its operation.

(1) MOTOR OPERATION, When operated by electric power the move-
ment of the rammer is controlled by a hydraulic speed gear directly
connected to and driven by an electric motor.

(2) HAND OPERATION. When operated by hand, the power is sup-
plied by means of two cranks (P, fig. 109) located on the right and left
sides of the rammer near the rear end.

(3) PARKING TABLE. A parking table (G, fig. 108) on either side of
the rammer is provided to receive the projectiles and powder charges.

(4) RaAMMER CASE. The rammer case (B, fig. 108) is provided with
grooves on its inner sides which serve as a path for the rollers on the
rammer chain.

(5) RAMMER CHAIN. The rammer chain (fig. 106) consists of a series
of links connected by chain pins with rollers on each end which run
freely in the grooves in the rammer case.

(6) UNSTROKING DEVICE. An unstroking device (P, fig. 110) pre-
vents the rammer head from advancing beyond a predetermined dis-
tance in the gun. When this point is reached the device returns the
control lever to neutral position (fig. 109), thereby stopping the forward
motion of the rammer head. A zero adjusting coupling (L, fig. 110)
provides adjustment of the unstroking position of the rammer head,

(7) RAMMER HEAD. A rammer head (D, fig. 107) and (fig. 111) pro-
vided with a hydraulic buffer is attached to the rammer chain. This
buffer prevents excessive shock to the chain and rammer head when
operated. The construction of the buffer provides for compression of
two inches. It is returned to its normal position by means of buffer
springs. Danger of injury to the rammer head and chain when it is
withdrawn is minimized by means of this buffer action and by a system
whereby the oil used in the operation of the motor speed gear is
bypassed around the gear, rendering it inoperative.

(8) ConNTrROL LEVER.

(a2) The movement of the rammer is controlled by means of a con-
trol lever (Q, fig. 109). Moving the lever upward to the position marked
“RAM"” (D, fig. 109) drives the projectile or powder charge forward,
and a corresponding downward movement to the position marked
“WITHDRAW” (N, fig. 109) returns the rammer head and pertaining
parts to the starting position.
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(b) The control lever is held in neutral position by a control lever
detent assembly (M, fig. 109). Raising or lowering the control lever from
the neutral position puts the speed gear (Q, fig. 110) into operation.

(9) LoaADING TROUGH. A loading trough (fig. 106, and A and Q, fig.
107) on which the projectiles and powder charges are conveyed from
the rammer to the gun is attached to the front end of the rammer.

(10) INTERLOCKING DEVICE. To prevent accidental forward move-
ment of the ammunition before the loading trough is lowered to its
proper position in the gun breech, an interlocking device (C, L and M,
fig. 108) is provided. This arrangement prevents any upward move-
ment of the control lever above neutral position (N, fig. 107) until the
trough has been lowered to its seat in the gun breech.

(11) LoaADING ANGLE. The correct loading angle for the gun is 3
degrees, 48 minutes elevation and this angle of elevation must be main-
tained without variation when the gun is being loaded. Failure to place
the gun at this loading angle will result in undue strain upon the load-
ing trough due to improper seating of the trough end in the gun breech

(fig. 112). This position is determined by the Ioadmg position pointer
(P, fig. 73).

(12) AMMUNITION. Projectiles are delivered to the rammer by means
of ammunition trucks or by overhead trolley (fig. 113) (dummy projec-
tile shown). Powder charges are conveyed by means of ammunition
trucks only.

(13) AmmunNiTION TRUCKS. Trucks for conveying ammunition are
provided with aprons extending longitudinally along their sides. These
aprons are hinged to the truck body and are utilized as bridges to insure
safe transfer of the ammunition from the truck to the rammer trough.

(a) Safety dogs designed to prevent rolling of the ammunition dur-
ing transit are provided on the truck bed. These dogs may be released
by hand power, permitting the truck to be unloaded from either side,

(b) Bumpers assembled to the right and left side frames limit the
forward movement of the truck.

(14) S=HOT ToNGSs.

(a) When projectiles are transported by trolley they are brought
from the magazine suspended in ammunition shot tongs (fig. 113) and
delivered directly to the rammer trough. Chain falls (ﬁg 113) are em-
ployed for raising and lowering the projectiles.

(b) Description and functioning of ammunition trucks and shot
tongs is outlined under “Tools and Accessories for the Carriage.”
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RECOIL—1da 3
CYLINDER \-
FILLING VALVE -

(ASSEMBLY) B187245

RECOIL CYLINDER FILLING
VALVE (ASSEMBLY) B187245

A—CAP AZ18275
B—VALVE PLUG
(ASSEMBLY) A218272
C—VALVE BODY BI87246
D—RECOIL CYLINDER
(ASSEMBLY) D45032
E—BRACKET AICQOI11
AND SCREW BCAXIED
F —FERRULE RETAINER
AZ218470
G—FILLING FUNNEL
ASSEMBLY B187523
(CARRIED IN
ARMAMENT
CHEST)
H—EXPANSION CHAMBER
[ASSEMBLY)
B187386
J—TEE A218454
AND GASKET
A218447
K—PLUG CAP
A218453

RA PD 38725

Figure 48 —Recoil Cylinder Filling Device
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s P ' V/-— L e
g q_g & .
&% o T |

L T— }

F—\

A—~—AIR MANIFOLD (ASSEMBLY) D49074 USED

EPLACEMENTS)
mufpow STRAP B187209 i
C I MANIFOLD STRAP) BOLT B b i
C"'[MAVE PACKING GLAND A218358— ¢
O 18350 AND PACKING AING A31855
E AR MANIFOLD VALVE B)87346

F —BUSHING A218235 RA PD 38732

Figure 49—Recuperator Manifold
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D—INTERSTAGE COOLER

E—HIGH PRESSURE STAGE CYLINDER
F—LOW PRESSURE STAGE CYLINDER
G—INTERSTAGE COOLER DRAIN COCK
H—COMPRESSOR CRANK CASE

J—PRESSURE SWITCH AND MAGNETIC
UNLCADER BOX

A—(TANK SHUT-OFF) REGRIND-
ING GLOBE VALVE (200 LBS.)
A149607

B—SAFETY POPPET VALVE A149613
C—COMPRESSOR PIPING
({ASSEMBLY) D42630 = : RA PD 38738

Figure 59 —Compressor and Accumulator

j» Air Compressor. The air compressor (fig. 58) is two-stage, air-
cooled, and motor-driven. It is installed on the left side of the carriage
below the inner platform. Access to the compressor is by means of a
ladder leading from a trap door apening in the carriage platform. Air
leaving the compressor at a pressure of approximately 150 pounds per
square inch is brought to four storage tanks (fig. 59) through a main
pipe line (C, fig. 59) from which a separate branch containing a shut-
off valve (A, fig. 539) leads to each tank. These valves are provided for
shutting off the air to any individual tank in case of leakage. A means
of checking the air pressure is provided by an air gage (B, fig. 60)
located in the main pipe line.

(1) In order to limit the air pressure to a maximum of 155 pounds
" per square inch and a minimum pressure of 135 pounds per square inch,
the system is equipped with a pressure switch (A, fig. 61, and V, fig. 58)
and magnetic unloader (B, fig. 61) which will automatically either open
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DESCRIPTION AND FUNCTIONING

G—LOW PRESSURE STAGE CYLINDER
H—HIGH PRESSURE STAGE CYLINDER
J —AIR STORAGE TANK DRAIN
COCK A145615
(ONE FOR EACH TANK)

RA PD 38739

A—AIR STORAGE TANK (54224
B—PRESSURE GAGE A14S609
C—AIR STORAGE TANK C54245
D—AIR STORAGE TANK C54215
E—INTAKE AIR FILTER

Figure 60—Compressor and Accumulator

and close the electric circuit leading to the compressor motor, or will
interrupt and reestablish the pumping action of the compressor when
the limits of pressure are reached without stopping the compressor. This
dual control of the compressor system permits the compressor .o run
continuously during maneuvers when air pressure will be used fre-
quently, or causes the compressor motor to automatically stop and
start when the gun is standing at alert and long intervals elapse before
the air pressure drops sufficiently to require replenishment,

(2) The air is drawn into the low pressure stage cylinders through
two air filters (F, fig. 58) and (fig. 65).

(3) For carriages No. 23 and up, the motor and compressor are

;ezparate units, their function being the'same as for carriages Nos. 20 to
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A—AUTOMATIC PRESSURE SWITCH
B—MAGNETIC UNLOADER RA PD 38740

Figure 61— Automatic Pressure Switch and Magnetic Unioader
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AIR FILTER
MOISTURE TRAP = =
DRAIN COCK
{OPEN)
RA PD 38741
Figure 62—Control System Moisture Trap and Air Filter
(Drain Cock Open)
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ploded View

PRIMING
COCK

CLOSED .

PRIMING COCK OPEN

DESCRIPTION AND FUNCTIONING

AT = e

UNLOADING SYSTEM AIR RESERVOIR

™ 9-471

RA PD 38743

Figure 64—Unloading System Priming Cock
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MATERI
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R
H-—LOW PRESSURE
CYLINDERS R

THE INTAKE VALVE UNSEATIN
J —OIL PRESSURE GAGE
K—INTERSTAGE COOLER

PLUNGERS OF ALL THREE

CYLINDERS)
G—MHIGH PRESSURE STAGE CYLINDE

INTERSTAGE PRESSURE GAGE
B—INTERSTAGE SAFETY POP VALVE

INTAKE VALVE COVER
F—UNLOADING SYSTEM PIPING (TO
G

VALVE
D—INTERSTAGE COQLER VENT COCK

F E—HIGH PRESSURE STAGE CYLINDER

A—PLUG TO BE REPLACED BY
C—UNLOADING SYSTEM UPPER RELAY

RA PD 38746

Figure 66— Compressor (Close-up)
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DESCRIPTION AND FUNCTIONING

Elevating Group. Elevation or depression of the gun is accom-
- e"a l -
plithed either by motor or by hand power.

ING BY POWER.

(1) E;'..EV:;n of the gun by power is accomplished by means of an

(a). Eleva (fig. 69) acting through a hydraulic speed gear. This
- mowrsmits. power by means of a vertical drive shaft (N, fig.
speed gear l‘::rantmm of gears connecting with the elevating-rack. To
T N ower. the cluteh levér (I, fig: 74) Biear the clevating Bands
operate by PO‘; tc'> engage the clutch lever handle plunger in the outer
wheel is rlno;ret k lever arc (G, fig. 74). Placing the lever in this position
hole in the clutci er clutch in the train of gears to the elevating pinion
engages the P;‘;: fig. 88) and rack which operates to elevate or depress
F, ox 8’;"hinmotion ';Jf elevation or depression is controlled by the oper-
;l:;rg:: the follow-up control handwheel (M, fig. 74, and J, fig. s

(5) Control of Speed Gear. The speed gear i.s stf;pped automatically
before the extreme limit of elevation or depression is reached by means
of elevation and depression cams (H, fig. 72.. and X, fig. 87) attached to
the right elevating rack. When the cams strike the cam lever (T, fig. .72'
and M, fig. 87), a movement of the connected parts tz.akes place which
causes the control shaft stop clutches (fig. 68) to cm.ne 1.nto engagement,
thus stopping the movement of the control shaft which in turn stops the
action of the speed gear. The clutches may be released by pressure from

the knee on release lever (T, fig. 74).

(2) ELEVATING BY HAND.

(a) Elevation by hand from the right side of the mount (slow-
motion) is performed by moving the clutch lever (F, fig. 74) to the
position marked “HAND” on lever arc (G, fig. 74). In this position,
rotation of the handwheel (E, fig. 74) transmits motion to the elevating
rack through the same train of gears as is used in power elevation. One
turn of elevating handwheel counterclockwise clevates gun 56.509
minutes,

(b) Elevation by hand on the left side (fast-motion) is accomplished
by means of the elevating crank (fig. 136). When the hand elevating
crank is being used the clutch lever must be in “HAND?” position on the
clutch lever arc on the right side of the mount. One turn of the crank

. counterclockwise elevates the gun 2 degrees 56.897 minutes. (The crank

must be removed when elevating by power.)

(3) ELEVATION POINTER. The outer face of the cradle trunnion
bearing (fig. 76) on the right side frame is graduated in degrees and an

elevation pointer (J, fig. 76) is fastened to the trunnion of the cradle to |

enable the gun commander to set the gun approximately to the desired

.angie. the final setting being determined by readings on the elevation
indicator,

87

E LYY

T = R S

4



™ 9-471
6

16-INCH SEACOAST éUN MATERIEL
GUN MK. Il M1; BARBETTE CARRIAGE M4

(4) TRUNNION ROLLER BEARINGS. A floating mechanism for th,
trunnion bearings is being considered for future manufacture, and wi)
replace the present antifriction device. This antifriction device j
mounted on each side frame (figs. 76 and 77) to reduce the effort re.
quired to elevate or depress the gun. This is accomplished by supporting
the weight of the gun with tipping parts on roller bearings assembled ig
the cradle trunnions. The antifriction lever (P, fig. 76) is supported at
one end by. a spring-rod (A, fig. 76) which passes through the lever ang
a rib on the side frame. Belleville springs (D, fig. 76) with spring rod
collar nuts (C, fig. 76) are assembled on the rod. The forward end of
the lever rests on a spool (K, fig. 76) which is supported by a step (L,
fig. 76) bolted to a web on the side frame. A crutch (E, fig. 77, and A,
fig. 78) is placed with its lower end supported in a seat on the lever, its
upper end projecting up through the outer end of the trunnion bed and
into a slot in the lower side of the cradle trunnion (fig. 56). The crutch
supports the trunnion roller bearing (B, C, and D, fig. 78). The bearing
pin (E, fig. 78) is bolted to the end of the trunnion and projects into
a bore in the end of the trunnion through the roller bearing sleeve (D,
fig. 78). The diameter of each trunnion extension (D, fig. 56) is 0.016
inch smaller than the bore of the trunnion bed and cap (figs. 40 and 43),
After the tipping parts have been placed in the side frames the trunnions
are raised from their seats in the trunnion beds until they clear by 0.008
inch (fig. 137). The tipping parts are then entirely supported by the
crutches (E, fig. 77, and A, fig. 78). This condition is obtained by adjust-
ment of the spring rod collar nuts (C, fig. 76) on spring rod (A, fig. 76).
The weight of all tipping parts is now carried on the roller bearings. This
condition exists at all times except when the gun is fired, at.which time
the force due to recoil compresses the Belleville springs (D, fig. 76), and
the trunnions are seated in the bearings in the side frames. After the

effect of the recoil has been absorbed the trunnions return to their
original position.

(5) ELEVATING BRAKES. The elevating brake mechanism is designed
to hold the gun at any angle of elevation. The brakes also prevent
rotation of the tipping parts during recoil of the gun. The normal posi-
tion of the brakes is locked and they must be released before power is
applied to elevate or depress the gun by lifting the brake levers (fig.
135) until they are in contact with the brake lever stop (T, fig. 68).

(a) The brake drums (E, fig. 84) are located on the right and left
side frames and are operatively connected through the two trains of
elevating gears with the two elevating racks. The brakes on the right and
left sides of the carriage are similar, but both brake levers are on the

right side of the carriage (fig. 135). Reach rods (B, fig. 80) and

a Cross
shaft (W, fig. 80) connect the left brake to its brake lever. '

(b) The brake bands with linings attached (C and D. fig. 84) en-
circle the drums. A clearance of 4, inch must be maintained between
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the brake band lining and the brake drum (fig. 84) when the brakes
e bra

; t dragging of the brakes. Turning t}.u: nut
?g gleaésgl sgjfx;gserﬁ:eo s’;:r:i:gnsupport of each brake band to obtain this
» DB .

clearance (fig. 84). . 79) causes each brake band to grip

(e A 5157 s;ﬁmll)iage' Ifciesrers )are released. The compression of
the hrexe d_rum x: e l:.‘e turning nut (C, fig. 83). The amount of com-
it o rir.xg @ ad}ubs tefhesl;osition of the shoulder of this nut with relation

tp:e:;leozl;:i;?;:ﬁcgtof (B, fig. 83). If the nut is tightened so that 1Ehe
shoulder is below the indicator the compression of the ?P“’}gdfs :n-
creased. Normally this shoulder should be flush with the spring indicator

is locked.
wh(:; m;::a;t:alie band adjusting rod brackets (I.{, fig. 86, and C, fig.
85) anchor one end of each brake band to the adja(:*ent gear Qlate (G,
fig. 68, and A, fig. 86). One of the nuts (fig. 85) p}'ovxd.es an adjustment
of the brake band for wear, the other nut !ocks this adjustment.

(6) ELEVATING BUFFERS. The elevating buffcn-: (figs. 87 and 88)
absorb the shock which results from sudden stopping of the gun and
other tipping parts at extreme clcvgtlon or' depression,

(a) These buffers are self-contained units, bolted to the lower edges
of the right and left side frames so as to make contact with the elevating
racks (B, fig. 87, and Q, fig. 88). Buffer levers (W, fig. 87, and H, fig. 88)
attached to the buffer housing brackets (V, fig. 87, ?nd S, fig. 88) extend
outward in the path of the elevating and depressing stops on the ele-
vating racks. I ) _

(b) As the rack reaches its maximum limits in either direction the
stops contact the buffer lever stopping the rotation of the tipping parts.
This action is cushioned by the Belleville springs (Q, fig. 87, and B, fig.
88). Any pressure on the rack end of the buffer lever resulting from
either an upward or downward movement is transmitted to the other end
of the lever, causing compression of the Belleviile springs. Yielding of
the springs under pressure absorbs the shock resulting from sudden
stopping of the tipping parts.

(7) RaNGE DATa INDICATOR. An elevation data indicator (S, fig. 74),
located on the right side of the carriage near the elevating control hand-
wheel, enables the gunner to set the gun to the correct angle for any
Eiven range (fig. 135). The range data indicator contains two sets of

pointers, one operated electrically and one by mechanical means. The.

electrical poiriter is controlled and operated from an off-carriage station
in conjunction with the range finding mechanism. The mechanical
pointer is operated through a drive mechanism (fig. 89) and is driven
from a rack (C, fig. 89) attached to the cradle. As the tipping parts are

89
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Figure 67 —Qil Filter

. {LEGEND ON OPPOSITE PAGE)
i ) .

’ Figur:
1 -
I

t ) ) RA PD 38748

t . ‘ . .

: Figure 67-1—Removing Oil Filter Drain Plug
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b &

} 4
t

A—FINGER GUARD
B—AGITATOR HANDLE
C—FILTER ELEMENT
D—FILTER HOUSING
E—FILTER HOUSING
DRAIN PLUG

F—FILTER AGITATCR
G—OIL PRESSURE GAGE

T P T T WY

bed

RA PD 38747

Figure 67-2—Filter Element Removed for-Clécming
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A—ELEVATING PINION SHAFT
C54855

B—(ELEVATING PINION SHAFT)
NUT AT49790—WASHER
Al49789 AND PIN A149953

C—STUD (ASSEMBLY! A149784
AND NUT BBAX3A

D—PINION SHAFT BEARING
C54853

[ad

J —RIGHT INTERMEDIATE PINION
SHAFT C54857

K—OIL PIPE A149442 W/ITH
PLUG A8053

L —INSTRUCTION PLATE
B126216—SCREW BCKX4EQ -
AND SPACER A149919

M—ELEVATING GEAR (RIGHT
SIDE) ASSEMBLY D42542 -

E—PINION SHAFT GEAR C54860 N—I(VERTICAL) POWER DRIVE

F—STUD (ASSEMBLY) A149785
- NUT A149786 AND NUT
BBAX3A
G—INTERMEDIATE PINION

SHAFT BEARING (RIGHT)
C54854A .

H—STUD (ASSEMBLY) Al149784
AND NUT BBAX3A

SHAFT B163004
P —DRIVE SHAFT BRACKET
DOWEL A149834
Q —DRIVE SHAFT BRACKET
C54870 AND SCREW
BCAX2DH _
R—"B" END DRIVE COUPLING -
C54692 AND KEY A1494408

RA PD 38752

Figure 70— Elevating Pinion Gear and Vertical Power Drive Shaff—

Exposed View
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A—RIGHT ELEVATING GEAR
PLATE D42605

B —RIGHT SIDE FRAME D4254595A

C —(ELEVATING RACK BRACKET)
BOLT A1488 AND
NUT BBAX3D
D—(ELEVATING RACK] BOLT
B637 AND NUT BBAX3D
E—RIGHT ELEVATING RACK
BRACKET D4Z365A
F — (ELEVATING RACK BRACKET)
BOLT B639 AND
NUT BBAX3D

G —COUNTER RECOIL ASSEMBLY
D42398
H—ELEVATION FOLLOW-UP

CONTROL CAM E161969—SCREW R —(GEAR PLATE) BOLT B1629888

BCBX4CG AND LOCKING
WIRE BFWX1B

J —(BUFFER STOP) BOLT B162404 AND NUT BBAX3D

= 0

K—RIGHT ELEVATION BUFFER
STOP B162386A

L —RIGHT ELEVATING RACK
D42316A (FOR CARRIAGE NO.
. AND UP—REPLACEMENT FOR
CARRIAGE NO. 19 TO 28
INCLUSIVE)

M—RECUPERATOR CYLINDER
DRAIN VALVE ASSEMBLY
A218117

N—(RECOIL CYLINDER FILLING
FUNNEL) RETAINER A218470

P —LOADING POSITION POINTER
C3018—SCREW BCAXIED
AND WASHER BECX3M

Q—(GEAR PLATE) BOLT B16302I
AND NUT BBAX3C

Figure 73 —Elevoting Rock—Follow-up Control Cam and Loading
Position Pointer

29
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VATION BUFFER
386A

VATING RACK

FOR CARRIAGE NO. 29
REPLACEMENT FOR
NO. 19 TO 28

)

TOR CYLINDER

LVE ASSEMBLY

Y .INDER FILLING
RETAINER A218470
POSITION POINTER
REW BCAXIED

HER BECX3M

ATE) BOLT B163021
ATE} BOLT B162588B
BBAX3C
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DESCRIPYION AND FUNCTIONING

A—OIL PIPE A149829 AND
PLUG ABOS3

B —RIGHT GEAR GUARD
(ASSEMBLY) D42644

C—OIL PIPE A149442 AND
PLUG A8053

D—OIL PIPE A149826B AND
PLUG AB054 )

E—ELEVATING HANDWHEEL
C54863

F —ELEVATING HANDWHEEL
AND POWER DRIVE CLUTCH
LEVER (ASSEMBLY} B162975

G-—CLUTCH LEVER ARC C54866
AND SCREW BCAX2BC

H—LAMP RECEPTACLE BOX
B162529

J —ELEVATION DATA INDICATOR
DRIVE RACK D42314—SCREW
BIR7350A AND B AND WASHER
BECXIT

K—DIRECTION PLATE Bi26216
SCREW BCKX4EQ AND
SPACER A149919

Figure 74—Elevating Handwheels—Indicator Rack and Clutch Lever

L —ELEVATION DIRECTION
PLATE A149809 AND SCREW
BCKXACF

M—ELEVATING CONTROL
HANDWHEEL C54804

N—HANDWHEEL HANDLE
(ASSEMBLY) B162992 WITH
NUT BBGX2C—PIN BFAXIEK
AND WASHER BEBXIR

P —CONTROL HANDWHEEL HANDLE
(ASSEMBLY) B16299

Q —DEPRESSION DIRECTION
PLATE A149810 AND
SCREW BCKX4CF

R —ELEVATING SPEED GEAR
OIL EXPANSION TANK
D42637

§ —ELEVATION DATA INDICATOR
M5 D43205

T —FOLLOW-UP CONTROL SHAFT
STOP CLUTCH RELEASE
LEVER BI163006

RA PD 38757
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OPERATION
automatically when the operator stops turning the control handwheel.

(6) Cam TripPING DEevICE. When the gun is being elevated by
motor power and the approximate limit of elevation or depression is
reached, cams (X, fig. 87, and H, fig. 72) on the right elevating rack
near its upper and lower ends engage with a cam lever (T, fig. 72) on
the inside of the right side frame.

(a) This device, consisting of a series of cranks, levers, rods and
springs, acts to engage clutches (fig. 68, and N, fig. 69) located on the
control handwheel shaft and to prevent further elevation or depression
of the gun.

RA PD 38802
Figure l44-—£xl'end' ing Loading Trough into Breech Opening

(b) When these clutches are in engagement it is not possible to
continue movement of the control handwheel in the direction in which
the gun has been moving. Operation of the handwheel will then be pos-
sible only in the opposite direction.

(7) CrutcH RELEASE. To facilitate release of the clutches employed
to stop the elevating gearing at extremes of elevation and depression,
a knee operated lever (T, fig. 74) is provided which enables the operator
to throw the clutches out of engagement in the event of inability to
easily release the mechanism by reversing the movement of the control
handwheel. When the clutches are released the gun may be elevated or
depressed, by power, sligntly beyond the position determined by the
automatic action of the cams and cam levers.

J- Traversing the Mount by Hand.
(1) TRAVERSING Cranks. With the traversing clutch shifter handle

183
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|

RA PD 38803A
Figure 145—Operating Switch in Overhead Trolley

RA PD 38803
Figure 145-1—Hoist on Overhead Trolley with Dummy Projectile
184
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16-INCH SEACOAST GUN MATERIEL
GUN MK. 1l M1; BARBETTE CARRIAGE M4

(fig. 138, and L, fig. 93) on the left side frame at “HAND” position,
assemble the traversing cranks (fig. 139, and F, fig. 94) on the crank-
shafts (G, fig. 94) and lock them in place with the split pins provided
for the purpose. Traverse the mount to the right and left by means of
the cranks and note that the mount traverses freely. Rotate the mount
to its extreme right and left position within prescribed limits. The mount
may be traversed 72.5 degrees to the right and left of the center line
of fire.

(a) Before attempting to traverse the mount by either hand or elec-
tric power, the traversing multi-disk friction device must be set with
proper friction on the slipping parts to prevent injury to the traversing
mechanism. This adjustment will be made only under the supervision
of trained Ordnance Department personnel (fig. 141).

(2) LmMirs oF TRAVERSE, Care must be exercised when approach-
ing the limits of traverse to slow down the movement of the rotating
mass. The following precautions must be observed:

(a) The carriage should never be traversed manually so as to come
into contact with the positive stop under full power.

(b) The limit switch button and the start button at the traversing
push-button station (fig. 156), or the manual reset lever at the motor
controller, should not be operated unless the speed gear control indicator
dial (C, fig. 103, and R, fig. 96) is set at zero.

(c) When the gun is to be traversed beyond the azimuth limits of the
electric limit stop, the carriage should be rotated manually unless care is
taken to use the least possible speed gear stroke that will move the car-
riage in azimuth,

(3) Srow-moTiON HANDWHEELS. Manipulate the slow-motion trav-
ersing handwheels (fig. 140, J, fig. 93, and U, fig. 95) on the right and
left sides of the mount to ascertain that the slow-motion train of gearing
is in proper working condition. '

(4) TRAVERSING CLUTCH SHIFTER. Operate the traversing clutch
shifter lever (fig. 138, and N, fig. 94), located on the left side frame, to
see that it moves the traversing clutch in and out of engagement without
interference. If necessary, rotate the slow-motion handwheel, after press-

ing down the foot treadle (fig. 140), to bring the teeth of the engaging
parts into proper alinement.

(5) Foor TREADLEsS. Test the operation of the slow-motion foot
treadles (M, fig. 99) to insure that the treadle counterweights (L, fig.
99) will return the treadles to the “UP” position when released, and that
the treadle latch plate (N, fig. 99) will hold the treadle in “DOWN"
position until kicked loose by the operator.

(6) TRAVERSING CoNTROL INDICATOR. With electric current to the
traversing motor shut off, test the traversing indicator control parts by
maneuvering the traversing control handwheels in the operator’s cab
(T, fig. 94) at the left slow-motion handwheel to insure free aperation
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of the mechanism. This test will be made only after the operator is
assured that the traversing motor is not running.

k. Traversing by Electric Power. Traverse the mount within pre-
scribed limits by electric power to insure that all working parts operate
properly. The following sequence of operations will be observed:

(1) Check all push-button stations to insure that the switches are
open by testing the spring return action of the switches at start and stop
positions.

(2) Note that the handles on all motor controllers are at “OFF”
position and that the traversing indicator dials are at zero position on
the traversing control gear case,

(3) Remove caps (], fig. 150) from the power cable loop receptacles
(A, fig. 149, and E, fig. 150) at the recess in the emplacement and on the
inclined surface of the racer and assemble the loop cable in place.

(4) Attach the plug retaining nuts (D, fig. 150) on the cable to the
receptacles on the racer and emplacement.

(5) Assemble supporting chains (F, fig. 149, and Q, fig. 150) to the
brackets (D, fig. 149, and M, fig. 150) on the racer and emplacement.
Note that the supporting chain located nearest to the receptacle on the
cable must be assembled to the chain bracket on the racer.

(6) In order to traverse the mount by “POWER” the traversing
clutch shifter lever (fig. 138, and N, fig. 94) must be set at “POWER”
position and the control switch at the traversing push-button station
(fig. 156) must be pressed in to start the motor. The traversing control
indicator MUST show that the traversing control detent is in neutral
position before the push button at the control station is used to start

the motor. Failure to provide for this sequence of operations will result -

in an overload on the motor.

(7) Speed and direction of traverse is controlled by means of the
traversing control handwheel (fig. 142, and T, fig. 94) located beneath
the left slow-motion handwheel (], fig. 93), and also by the control
handwheel (D, fig. 103) and (fig. 143) in the operator’s cab.

(8) The direction of traverse is determined by manipulating the
control handwheels in the direction indicated by the arrows on the indi-
cator dials (Q, fig. 93, and C, fig. 103).

(9) TRAVERSING Limit SwitcH. The limit switch button at the

traversing control push-button station (fig. 156) is designed to reestab-
lish operation of the motor when it is automatically shut off by contact
of the traversing limit switch (M, fig. 104) connected to the racer, with
the limit switch stop rail (B, fig. 104) attached to the base ring. To re-
establish electrical contact the limit switch button at the traversing push-
button station must be pressed in and held in that position until the
mount is traversed to a point where there is no longer contact between
the wheel on the control switch and the limit switch stop rail. In order
to activate the motor the starting button must be pushed while the limit
switch button is held in operating position.
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(a) Before pressing the limit switch button and the starting button
which activates the motor, be sure that the position arrow on the trav-
ersing control gear case points to zero graduation on the dial indicator.
With the motor running, the mount may now be traversed to the right
or left, as required by operating the control handwheel either under the
left slow-motion handwheel or in the observer's cab.

(b) If it is desired to continue rotation in the same direction beyond
the point where the limit switch device has shut off the electrical power,
it will be advisable to continue this movement by hand power using
slow-motion handwheel to bring the gun to further right or left position
as may be desired. (See Limits of Traverse, par. 9 j (2).)

(c) If it is desired to reverse the movement of the rotating.parts,
electric power may be used and the direction of movement will be con-
trolled by manipulation of the traversing control handwheel. If hand
power is to be used at any time to traverse the rotating parts, the clutch
shift Iever on the left side frame must be set at “HAND” position.

(10) TRAVERSING DaTA RECEIVER. Observe the action of the
mechanical traversing dial on the data receiver (K, fig. 94) while the
mount is being traversed to insure that the dial moves smoothly. If there
is any indication of malfunction of this device, the matter must be called
to the attention of Ordnance Department personnel for correction. No
adjustment of this device will be undertaken by the using service.

10. OPERATION OF THE RAMMER.

a. To load the piece, set the gun at 3 degrees, 48 minutes elevation.
This angle will be indicated by the loading pointer (P, fig. 73) located
on the right side frame which must be set to agree with the loading angle
marking on the right elevating rack (L, fig. 73).

(1) Open the breechblock. Lower the block carefully to full lowered
position (fig. 10). When gases and debris have been ejected close the
gas ejector valve (fig. 25, and R, fig. 13) to avoid drain on the air com-
pressor system.

(2) Lower the loading trough (fig. 144) and ipsert the forward end
in the breech recess of the gun.

(3) Using either an ammunition truck or overhead trolley and shot
tongs (fig. 146), place projectile in the rammer trough (fig. 147). (Prac-
tice projectile shown.)

b. Leading Projectile by Motor Power,

(1) ReEmovE THE HAND OPERATING CRrANKS (P, fig. 109) if
assembled.

(2) Pin the clutch lever in the outer hole of the lever locking device
(fig. 148).
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RA PD 38828

Figure 147 —Engaging Power Clutch of Rammer

(3) Move the control lever {Q, fig. 109) to neutral position on the
operating lever sector. ’

(4) Press the “START” button at the rammer push-button station
(fig. 157) located near the rear end of the right side frame. This acti-
vates the rammer motor (fig. 110, and T, fig. 151) which should be
allowed to run to full speed before attempting to ram the projectile.

(5) To ram the projectile into the gun raise the control lever from
neutral to “RAM” position (fig. 148).

(a) The time required for ramming the projectile should not exceed
five seconds.

189
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(b) When the rammer head (D, fig. 107) has advanced into the
gun to a predetermined point an unstroking device (P, fig. 110) will
automatically stop further travel of the rammer head. The point of
unstroking may be varied by adjusting the zero adjusting coupling
(L, fig. 110) in the drive mechanism:.

(c) The operation of the unstroking device in stopping the speed
gear also acts to disengage the control lever from the “RAM’™ position
with considesable force, returning it to neutral position in the control
lever sector.

frosd|
bl

(d) To avcid injury the operator must remove his hand 1mmed1-
ately from the lever when it reaches the “RAM?” position.

(e) When the forward movement of the rammer head has been
stopped by the unstroking device, move the control lever to the position
marked “WITHDRAW?” (N, figz. 109) on the control lever sector. This

T T action will return the rammer head to its full rearward position, after
Z o Bl o which the control lever should be returned to neutral position.

(f) Before inserting powder charge in the chamber be assured that
the projectile is properly seated in the gun tube. If it has failed to seat
properly, hand ramming by means of hand rammer on rammer stave
may be employed to drive it to its proper position.

¢. Loading Powder by Motor Power. After ramming the projectile
and with the rammer head (D, fig. 107) fully withdrawn, assemble
three of the six powder bags required for a service charge end to end in
R S the rammer trough, raise the control lever gradually and move the bags
& Es - into position in the powder chamber.
(1) Now move the control lever to “WITHDRAW?" position and
assemble the remaining bags of powder in the rammer trough.

(2) Raise the control lever and complete the loading operation.
(3) Return the control 1eve'.' to neutral pomtxon

(a) Alternative procedure. If there is evidence of buckling of the
bags when assembled in groups of three and it is deemed to be maore
advantageous, two bags may be assembled end to end and rammed
into the powder chamber in each operation.

(4) Raise the loading trough to folded position (fig. 107).

e
!
k4

(5) Close the breechblock by closing the gas ejector valve (R, fig. 13)
if open, and opening the closing valve (Y, fig. 13) gradually to avoid
too rapid closing of the block. Note instructions in paragraph 9 b (5).

d. Loading by Hand Power. Proceed in the same manner as out-
lined for loading by motor power, with the following exceptions:
(1) Pin the clutch shift lever (S, fig. 109) in the inner hole of the
i : Z .+ lever locking device (figs. 147 and 148). This arrangement disconnects

the gearing from the rammer motor. Direct drive from the crankshaft
to the rammer chain sprocket is provided.
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(2) Assemble the hand cranks to the crankshaft (A, fig. 109) and
place the control lever in neutral position.

(3) To-avoid interference with operation of the hand rammer re-
move the mechanical rammer head (fig. 111) from the rammer chain
(fig. 146). Disconnecting the rammer head from the rammer chain is
accomplished by opening the locking snap ring (B, fig. 111) on the pin
(A, fig. 111) connecting the rammer head to the chain, and then remov-
ing the pin.

(4) Ramming the projectile by hand power is accomplished by
contacting the hand rammer with the base of the projectile and driving
the projectile forward with all possible speed, using as many men as
may be required to insure rapid movement of the projectile to its proper
seat in the gun tube.

(5) The powder charge will be rammed into the powder chamber
using such number of bags in each ramming operation as will provide
the most expeditious handling of the charge.

CAUTION: Before firing the piece disconnect the cradle and recoil-
ing parts lock (fig. 130) from the cradle and recoil band.

NOTE: Operation of the electrical equipment is outhned in section
VIII

191
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Section IV
CARE AND PRESERVATION

Paragraph
CHEDETAL . o5 mime st acempmaiass pmeme s e The s mamcepes s tne. s S e SR 11
Care of the: UL .« once i vn e ce e omsinir vowin v 508 pir wi S06 i £ 4T 12
Care of the CarmIage .. cuvnt i it i en e aeaaaan e ey as 13
Care of the TaMIMIET ... ...ttt e ea et cannan 14
Care of stuffing boxes. ......c.iiiiiiiiiiin it 15
Filling Gevices . ...ttt it et et et e e 16
Filling hydraulic speed gears with oil. .. ... ... ... ... n.. 17
U0 lloTeY s ¢} ol ct=to ) OO 18
Lubrication inStructions ..........eeecesrceninanrrecaran-n-n 19

11. GENERAL.

a. The accuracy life of the gun and serviceability of the gun and
carriage depend largely upon the care exercised in keeping the parts
clean and properly lubricated.

b. This section contains brief instructions for proper care and lubri-
cation of the parts.

12. CARE OF THE GUN.

a. As the accuracy life of cannon is decreased by a fast rate of firing,
attendant heat and improper cleaning after firing, the piece should be
cleaned, oiled and allowed to cool as often as practicable.

(1) 1In cleaning after firing, wash the bore with a solution made by
dissolving one-half pound of SODA ASH or one pound of sal soda in
one gallon of water, using sponge for swabbing purposes. Wipe the sur-
face until thoroughly dry, using a sponge covered with burlap, then oil
the bore with a light coating of COMPOUND, rust preventive. This
should be applied with the slush brush provided as an accessory for
the gun.

(2) The breech and muzzle of the gun should be kept covered to
prevent dirt and grit from entering the bore and recesses of the breech
mechanism. Covers for this purpose are supplied as a part of the acces-
sories for the gun. '

(3) The breech mechanism will be kept clean and the firing mecha-
nism will be given special attention. When not in use the firing lock
should be remeved from the gun and stored in the firing lockbox. Both
should be disassembled frequently and finished parts should be washed
with SOLVENT, dry-cleaning, wiped dry, and lubricated in accordance
with requirements outlined in the Lubrication Guide.

(a) Complete disassembly of the breech mechanism will be under-
taken only under supervision of trained Ordnance Department personnel.
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(4) It is important that any cutting or abrasion of the breechblock,
breechblock liner or other operating parts of the breech or firing mech-
anism be reported to the ordnance maintenance company for correction.

(5) If the breechblock does not operate smoothly or if greater than
usual effort is required to maneuver the parts of the breech mechanism,
a check of the conditions will be made and corrective action taken.

(6) In assembling or disassembling any of the parts of the breech
mechanism, do not use a steel hammer directly on any part. A copper
plate, drift, or copper hammer should be employed, where necessary, in
order to prevent deformation of the parts.

(7) 1t is important that the cannoneer examine the condition of the
bore and powder chamber after each firing to insure that the gas ejector
has removed all particles of unburned powder, powder bags or other
foreign matter from the gun,

(8) Should enemy shell burst near the weapon, be assured before
further firing that no damage has occurred that would endanger the
materiel or personnel. Damage of a serious nature should be reported
at once to the ordnance officer in charge.

(9) When the piece is to remain inactive for a considerable length
of time, the gun bore, breech mechanism and all unpainted parts of the
gun will be cleaned with SOLVENT, dry-cleaning, and the surfaces
coated with COMPOUND, rust preventive. -

(10) The salvo latch on the gun breech is provided with a buffer
cylinder containing a plunger, spring and packing. This device should
be examined frequently to see if there is evidence of leakage at this
point. If leakage is noted, the plunger packing gland should be tightened
If leakage continues, remove the gland and insert new packing.

(11) The carrier buffer attached to the rear end of the recoil cylindes
piston rod is provided with a hydraulic cylinder centaining a piston
plunger, spring and a hydraulic packing which is enclosed in the cylinde:
head.

(a) This device should be checked for leakage at frequent intervals
If there is evidence of leakage, the packing gland should be tightene
using the spanner wrench provided for the purpose.

(b) If leakage continues, remove the packing gland and insert net
packing. .

(c) Refill the cylinder with liguid by removing the expansio
chamber which also serves as a filling hole plug.

(12) AiIr PipE LINE. The air compressor pipe line leading from tk
air compressor to the gun breech is provided with an expansion joir
which is attachgd to the left side of the cradle body and the recoil bane
This device operates during recoil and counterrecoil of the gun to pre
vide a continuous flow of air to the gas ejector valve and breech closir
cylinders. The device consists of an inner tube and an outer tube ope

_ated by telescopic action. Escape of the compressed air is prevented t

means of ¥4-inch square hydraulic packing enclosed in a stuffing box ar
held in place by a packing gland.
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(a) If there is evidence of escaping air at the stuffing box the gland
should be tightened. If air continues to escape notify Ordnance Depart-
ment personnel who will remove the packing gland, insert new packing
and reassemble the gland.

PRECAUTION: Before removing the gland the air compressor motor
must be stopped and all valves leading from the air compressor motor
to the air storage tanks and from the storage tanks to the main air line
must be closed. The gas ejector valve on the gun breech must be opened
to allow the accumulated compressed air in the pipe line to escape until
only atmospheric pressure is indicated. When the air compressor is in
operation the air pressure will register up to 155 pounds per square inch.
Never remove the packing gland or packing before the compressed air
is shut off and the pressure dissipated. Disassembly and assembly of the
expansion joint will be done only by experienced ordnance personnel.

(b5) Make frequent examination of all joints in the air pipe line,
and be assured that air is not escaping at any point. If there is evidence
of escaping air the matter should be brought to the attention of the
ordnance personnel for corrective action, as in most cases it will be
necessary to disassemble the line to overcome the difficulty.

13. CARE OF THE CARRIAGE.

a. All parts of the carriage must be kept clean and free from rust,
dirt, or other foreign matter.

(1) All bearing surfaces, revolving parts, sliding parts, gears, bear-

ings, rollers, pintle surfaces and roller paths shall be kept thoroughly
lubricated.

(2) The subject of lubrication, with the method and frequency of
application to be employed, is covered in paragraph 19 f (Lubrication
Guide). :

(3) Only cleaning and preserving material as issued by the Ordnance
Department will be used in the care and maintenance of the carriage.

(4) Frequent examination of the carriage materiel will be made to
insure its serviceability. If any loose, broken. or distorted parts are
found, immediate steps will be taken to repair or replace them.

(5) When the mount is to remain unused for a considerable length
of time, all finished unpainted surfaces will be protected with a coat of
medium COMPOUND, rust preventive. Before applying the compound,
the surfaces will be cleaned with SOLVENT, dry-cleaning.

(6) Removable gear case covers will be disassembled at frequent

intervals in order to note the condition of the moving parts. If rust or
dirt has accumulated, the parts will be cleaned and put in serviceable

..condition. The use of coarse abrasives in removing rust or other foreign

substances is prohibited. Fine emery cloth not coarser than 00 grade
may be employed in removing rust spots from the finished materiel.

(7) Traversing rollers and roller paths must be kept clean and free
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from rust and grit in order to insure easy operation of the traversing
parts.

(a) The racer is provided with cover plates assembled in each seg-
ment which may be removed in order to examine and clean the travers-
ing rollers and roller path surfaces. h

(b) To facilitate the work of cleaning the parts, the traversing rollers
are assembled with removable journal bearings, in the distance ring,
and they may be removed through the openings in the racer. Lifting
hooks which are carried as accessories are provided for this operation.

(c) Extreme care must be exercised in replacing covers to insure
that they are properly in place and securely fastened to prevent dirt or
moisture from reaching the rollers and roller paths.

14. CARE OF THE RAMMER.

a. The rammer is provided with a hydraulic cylinder located in the
rammer head which should be examined frequently for evidence of
leakage. As the hydraulic packing and packing gland are enclosed within
the cylinder and their adjustment requires disassembly and the use of

special tools, evidence of leakage will be reported to ordnance personnel
for correction.

b. The rammer chain, chain sprocket, and other moving parts of
the mechanism will be kept clean and thoroughly lubricated during the
time that the rammer is in service. When the rammer is to remain idle
for a considerable period of time the finished parts will be protected by
a coating of COMPOUND, rust preventive.

15. CARE OF STUFFING BOXES.

a. In order that the recoil and recuperator mechanisms, rammer head
and other hydraulic devices function properly, it is important that
stuffing box glands be assembled with sufficient pressure on the gland
packings to insure that there is no leakage of liquid from the cylinders.

(1) RecoiL CYLINDER. Examine the stuffing box of the recoil cylin-
der. If there is evidence of leakage, set up the gland nut using spanner
wrench provided with tool chest. This nut is provided with a right-hand
square thread, three threads per inch. Care must be exercised to avoid
setting the nut too tightly, thereby creating undue pressure on the pack-
ing rings and excessive friction on the piston rod. For instructions for
filling the recoil cylinders see section 111, paragraph 9 f.

(2) R=ECUPERATOR CYLINDERS. Check recuperator cylinders (figs. 50
and 51) for oil leaks which may occur at one or more of four points on
the cylinder—i.e., between the front end of the cylinder (C, fig. 50) and
cylinder gland (G, fig. 50), between gland (G, fig. 50) and gland (L, fig.
50), between the forward end of the plunger (AE, fig. 50) and plunger
gland (AM, fig. 50), or between plunger gland (AM, fig. 50) and outer
gland (AN, fig. 50).

(a) The above glands are assembled on studs screwed into the for-
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ward ends of the main cylinder and plunger and are adjusted by means
of nuts assembled on the studs.

(b) The inner and outer glands for the main cylinder are assembled
on 4-inch diameter stufs, and the plunger glands are assembled on
34-inch diameter studs. By means of this arrangement pressure on the
leather packing rings and hydraulic packing may be applied at any
point necessary by adjusting the proper set of stud nuts without
affecting the condition of the cylinder at any other point.

(¢) Should a leak develop at any of the locations above referred to,
it may be overcome by tightening the appropriate set of nuts.

(d) Due to the fact that these glands are assembled on studs set
in a circle, it is extremely important that care be exercised in obtaining

‘even tension on each stud nut to insure equal pressure at all points on

the leather rings and hydraulic packing.

(e) If leakage continues after tightening the gland stud nuts, the
matter will be referred to the ordnance personnel for correction.

(f) Under no circumstance will the using service undertake dis-
assembly of the parts of the recuperator cylinders.

(g) For instructions for filling recuperators with liquid, see section
111, paragraph 9 e.

16. FILLING DEVICES.

a. Recoil Cylinders. For filling the recoil cylinder a filling funnel
(G, fig. 48), which is carried in the armament chest, is attached to a
bracket (E, fig. 48) on the right side of the cradle. A fitting on the lower
end of the flexible tubing of the funnel is attached to the filling valve
(fig. 48) which is located at the bottom and to the rear of the recoil
cylinder. A plug cap (K, fig. 48) on tee (J, fig. 48) in the expansion
chamber piping provides for venting of the recoil cylinder during the
filling operation.

b. Recuperator Cylinder. A filling funnel (fig. 120) used for filling
the recuperator cylinders with liquid is carried in the armament chest.
When this funnel is used the oil flows into the recuperator cylinders by
gravity and there must be neither liquid nor air pressure in the cylinders.
The filling funnel is attached at the top of the liquid valves (ﬁg 54)
after the filling cap (E, fig. 54) has been removed.

(1) A liquid pump (fig. 55) is mounted on the left side of the cradle
and provides a .means of replenishing the liquid in the recuperators
after they have been charged.

(2) A compressed air cylinder tubing (fig. 116) used for filling the
recuperators with air is carried with accessories for the carriage. This
tube is coiled for mechanical flexibility and its ends are attached to the
air maneuver valve (B, fig. 44) and (figs. 56 and 116) and to the portable
compressed air cylinder.
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17. FILLING HYDRAULIC SPEED GEARS WITH OIL.

a. Speed gears must be completely filled with air-free oil. The
presence of air in the oil will prevent the proper functioning of the
device. To insure freedom of air from the oil chamber, each motor speed
gear is provided with an oil expansion reservoir which must be kept
filled to one-half capacity at all times. '

b. Examination of the oil level in the oil expansion reservoirs for
the elevating, traversing and rammer speed gears will be made at fre-
quent intervals. If the oil is found to be below the required level it will
be replenished.

18. AIR COMPRESSOR.

a. General. The compressor is equipped with a crankcase (H, fig.
59) which is kept filled with oil to a level determined by the oil gage
located in the oil well of the crankcase. A drain plug (R, fig. 58) is
provided for draining the oil from the case. The compressor is also
provided with a moisture trap and air filters (fig. 62, and B, fig. 58)
which operate to care for condensation in the line leading to the pres-
sure switch and magnetic unloader. The trap has a drain cock (fig. 62)
at the bottom for drawing off accumulated moisture and is also provided

with an air filter (fig. 62) at the top for filtering the air to the control
system.

b. Filter Elements. The filter elements may be taken off for clean-
ing by removing the wing nuts (fig. 65). CAUTION: The filter element
must be washed in light oil. The use of kerosene or gasoline is prohibited.

c. Relay Valves. Occasionally foreign matter accumulates in the
unloading relay valves (fig. 63, and K and S, fig. 58) and under this con-
dition the unloading system will not function properly. The valves may
be cleared by pressing in the plunger of the magnetic unloader (fig. 128)
in section III. This action releases the air in the unloading system and
cleans the seats of the relay valves.

(1) The unloading system is provided with an oil priming cock
(fig. 64) which is used to prime the relay valves when the valve seats
are dry. Dryness of the valve seats causes failure of the unloading system
to operate until the seats have been lubricated. The oil priming cock

is provided with a dust cap which moves with the lever in opening the
valve. :

d. Lubrication. The compressor is equipped with a pressure system

for lubrication. When the oil pressure gage (J, fig. 66) registers 35 it

indicates proper lubrication of the compressor. An oil filter (fig. 67)
insures a flow of clean oil to the compressor parts.

e. Operation. When the compressor is operated “CONTINU-
OUSLY” the unloading system holds the three compressor cylinder
suction valves (fig. 65) open, thereby interrupting the pumping action
while the compressor continues in motion. The unloading system releases
the three compressor cylinder suction valves for normal operation when
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the minimum allowable pressure is reached. This reestablishes the
pumping action of the compressor.

(1) 'When the compressor is operated “AUTOMATICALLY” the
pressure switch (fig. 61) opens the electric circuit as the minimum or
maximum limits of pressure are reached, causing the motor to start or
stop as required.

f. Checking Oil in Air Compressor.

(1) Each time the compressor is put into service the oil level must
be checked before starting the compressor motor. The level cannot be

T v e s

eeg® RA PD 38821

Figure 148 —Using Lubricating Gun on Fitting
(For Trunnion Roller Bearing)

checked after the motor is started because the operation of the oil purr{p
causes splashing and fluctuation of the oil level in the reservoir.

(2) To check the oil level: _

(a) Remove the oil gage and wipe it off with a clean rag.

(b) Reinsert the oil gage in the oil well and press down as far as
possible. i

(c) Remove the oil gage and observe to what extent the gage has
been wet by oil. If the oil reaches the upper notch of the oil gage, the
compressor has ample oil; but if the oil does not reach the lower notch
of the gage, oil must be added.

19. LUBRICATION INSTRUCTIONS.

a. General. The following lubrication instructions for Gun, 16-in.,
Mark II, M1; Carriage, barbette, 16-in.,, M4, are published for the
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information and guidance of all concerned, and supersede all previous
instructions. Materiel must be lubricated in accordance with the latest
instructions contained in Technical Manuals and/or Ordnance Field
Service Bulletins.

b. Except when lubricants are used to protect metal surfaces from
rust or corrosion, lubricants are always applied to metal surfaces that
rub together. When even the tiniest particles of dust or grit get into the
lubricant between these rubbing surfaces, scoring and extremely rapid
wear occurs. For this reason cleanliness should be emphasized. Dirt
should not be allowed to accumulate on the weapon. Where these rub-
bing surfaces are not closed off and lubricated by fittings or holes the
lubricant should be thoroughly cleaned off and replaced with clean lubri-
cant at the intervals given in the Guide following. Before removing
plugs from holes and covers from fittings and before lubricating open
holes, thoroughly clean the adjacent surfaces to prevent dirt from
entering.-

c. Lubricating fittings are painted red for ease in locating. Oilholes
are encircled by red rings.

d. Lubrication Guide. Lubrication instructions for all points to be
serviced by the using arm- are shown in War Department Lubrication
Guides Nos, 148-1, 148-2, 148-3 and 148-4, which specify the types of
lubricants required and the intervals at which they are to be applied.
The following lubrication instructions contain the same information
as the guide. Guides from which data are reproduced are 10- x 15-inch
laminated charts which are part of the accessory equipment of each
piece of materiel. Data contained in the Lubrication Guides is taken
from Technical Manuals, and are binding on using troops.

e. Points to be Serviced and/or Lubricated by Ordnance Main-
tenance Personnel at Time of Ordnance Inspection.

(1) TRAVERSING GEAR CAsEs. To remove accumulated sediment in
the gear cases, the units will be disassembled once a year, and all
interior parts washed with SOLVENT, dry-cleaning. Dip gears in
OIL, engine, seasonal grade, and reassemble. Fill cases sufficiently to
insure that gears are partially submerged.

f. Cradle Trunnion Bearings. These must be kept thoroughly
lubricated at all times.

g. Lubrication frequencies as outlined in the Lubrication Guide are
based upon continuous use of the materiel with frequent firing. When,

however, the materiel has been unused for a considerable length of time -

all moving parts will be thoroughly lubricated before maneuvering oper-
ations are undertaken.

h. When cleaning sliding or revolving parts of the gun and carriage
care must be exercised to remove all dirt, residue or other foreign matter
from the parts before lubricant is applied.
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i. Moisture and grit accumnulate in the trunnion bearings. Therefore,
they will be cleaned once a year. They will also be cleaned before
changing grades of lubricant. Use following procedure:

(1) Remove trunnion covers and clean all grease from bearings,
housings and covers with SOLVENT, dry-cleaning.

(2) Thoroughly dry bearings and housing and pack bearings with
GREASE, 0.D., seasonal grade.

(3) Replace trunnion covers and fill housings with GREASE, 0.D,,
seasonal grade.

j»  Waterbury Hydraulic Speed Gears. The oil used for a hydraulic
medium in Waterbury speed gears becomes contaminated with water,
dirt and oxidized oil that combine to form sludge. Although the system
is drained and fresh oil supplied at the specified intervals, a good portion
of this sludge remains in the mechanism. To prevent sludge from
accumulating, th