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CHAPTER VII.
BEREECH MECHANISMES.

701. Definition.—A breech mechanizm iz a mechanieal deviee for
closing the rear end of the chamber or bore of a breeeh-loading gun.
The term includes the breech block or plug, all mechanizm contained
in or with it, and the necessary operating mear,

702. Requirements for a breech mechanism.—The following may
be said to be the principal requirements for a suecessful breech mecha-
nism:

1. Bafety.—To be safe: (a) The gas must be prevented from eseaping
to the rear; this sealing, or obturation, must be automatie, greater
pressure inereasing the sealing or abturation, (b) Fitting of the breech
meehanism should reduce the gun strength by a minimum amount,
never below an adequate factor of safety. (¢) The parts must have
ample strength to prevent any portion from being broken or blown to
the rear. (d) The danger of premature discharge must be minimized,
{#) The breech bloek must be sceurely locked to prevent OpeEning on
firing.

2. Ease and rapidity of working.—Thiz iz neeessary for rapid
continuons fire. Hence, this should include facility of loading, and cer-
tainty of extraction for rapid-fire guns,

3. Not easily put out of order.—It must be able to meet serviee con-
ditions and hard usage. Parts should have a reserve of strongth. All
paris of the mechanism should be so designed as to be protected against
injury.

4. Ease of repair.—Partz most exposed to wear should be so de-
signed as to permit easy veplacement. This should also inelude ac-
eessibility of parts, so that breakage of any part will not disable the
mechanism for any length of time,

2. Interchangeability.—~Not only should individual parts be made
interchangeable by accurate workmanship, but the whole mechanism
should be eapable of being mounted on similar guns.

703. The breech block or plug iz the movable piece closing the
bresch of a gun, In most built-up guns it is earried by the jacket;
In the latest large guns, however, it is carried within a serew-box liner,
or bushing. The above term applies to any shape of piees, or for any
system of elosure, In small arms and certain speeial guns, the term
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breech “bolt” is often used, instead of “plug” or “block,”” and “breeeh
action’ iz a better term in thie ease than “breech meehanism.”

704. Systems of breech blocks.—The following are the principal
systems of breech blocks that have been used in the Navy: (1) the
rotating block with interrupted screw, (2) vertical sliding wedge, (3)
horizontal sliding wedge, (4) ecombined sliding and rotary systems, (3)
the sliding bolt system. (Plates T and 11.)

System (1), the rotating block with interrupted serew, is used for all
major and intermediate ealiber guns now in serviee exeept for the 5-
inch anti-gireraft guns. Systems (13, (2), and (3} arc used on the vari-
ous d-inch gung, Seeondary rapid-fire or carfridge-case guns, such as the
various field guns, boat guns, saluting guns, and sub-caliber guns, use
systems (2), (3), and (4), Military rifles, as well as certain automatic
runs and machine guns, generally use the sliding-bolt system.,

Special guns, such as antomatic guns and machine guns, more prop-
erly use a “‘breech aetion,” in which the different steps in elosing the
breech and operating the entire mechanism are very intimately con-
nected, The system in these eases is defined by the name of the gun,

705. An interrupted-serew plug is a plug which has two or more
seetions of the thrend removed in the direetion of the axis. Similar in-
terruptions are made in the female thread of the serew box in the gun,
in order that the plug may be entered or withdrawn in one motion
and only o portion of a turn be given io lock or unlock it in the zerew
hox. The rotating block may be: (a) eccentric for use in gune firing ease
ammunition so that the firing pin will not be in line with the eartridge
ense primer until the block has been eompletely rotated and locked, (b)
concenlrie for use in guns firing bag ammunition, The interrupted-
serew syetem, also ealled “slotted serew,” is divided info three classes:
(1} French interrupted serew; (2) Elswick interrupted serew; and (3)
Wolin interrupted serew.

The French interrupted screw at one time was the most common
syetem of fermeture, The breeeh plug, eylindrieal in shape, has cut on
its circumference a male thread, the eharaeter of which varies aceord-
ing to particular designs, Tt s then divided into a number of Uil
sections in the longitudinal direction (always divisible by two; usually
six, eight, or twelve), and the threads of alternate sections are then
planed or slotted out; a minimum of 50 per cent of the holding strength
of the serew thread is thus sacrificed in the slotted seetions, The fe-
male thread in the serew box is similarly slotted. In elosing the breech,
the threaded seetions of the plug are hrought opposite to the blank
seetions of the serew box; the plug is pushed in either by hand, or by
some mechanism, to the proper distanee; and a fraction of a turn o the
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right or left is given, to interlock the threaded gections, the amount of
turn necessary depending upon the number of sections into which the
circumferenee has been divided, Six seetions (three threaded and
three blank) require 60%; eight sections (four threaded and four blank)
require 45°%, ete. The system is independent of the method of operating
the mechanizm. (Plate 1T, Fig, 1.3

The Elswick interrupted screw differs from the French type, in that
the forward part of the plug is eonical and the rear part eylindrienl.
The threaded sections of the eoned portion and the threaded sections
of the eylindrieal part are staggered. The advantages elaimed for this
arrangement are: (1) The working of the mechanism is facilitated, as
the plug ean be swung clear of the serew box without translation; (2)
areangement of the threaded seetions distribules the strain around the
entire cireumference of the plug; (3) the cone-shaped plug inereases
the eross-seetion of the jacket at the forward end of the plug where
the stresses in the pun are greatest, {Plate I1, Fig. 2.)

The Welin interrupted screw or stepped-thread system has the block
divided cireumferentially into a number of groups of blanks and
threaded seetors of inereasing radius, so disposed that when the plug is
unlocked the smaller threaded sectors of the plug elear the next larger
threaded sectors of the serew box, Bach group of seetors consists of one
blank and two or more threaded seetors, Three or four such groups of
seclors are arranged around the eircumfersnee of the plug. This ar-
rangerent of threads gives a larger percentage of holding strength for a
given length of plug and requires a minimum amount of rotation,
(Plate IT, Fig. 3.3

706. The vertical sliding-wedge system, exemplified in the Hoteh-
kisz and 3-inch semi-automatic pung has o rectangular wedge-shaped
block (eontaining the firing mechanism) that slides up and down in a
vertieal mortise within the square-shaped hreech of the gun, guided by
vertical ribs. [t is moved by means of a crank, journaled in the right
cheek of the mortise; a stud on the other end of the erank moves in a
eann groove in the side of the block. The wedge completely eloses the
mortise when up, and gives only a sliding movement to the cartridge
ease in shoving it home. (Plate [, Tie, 2.)

The horizontal sliding-wedge mechanism is similar to the vertical
sliding-wedge system except the block moves in a horizontal direction.
This form of breech plug is used in 3-inch 23-eal. AA guns. (Plate 1,
g, 2.3

The combined rotary and sliding-wedge syetom is oxemplified in our
serviee in the Novdenfelt G-pounder and d=pounder rapid-five guns only.
The breech bloek may be said to consist of two parts, the block and the
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wedpe, the latier sliding on the front face of the former in the locking
or unloeking movement ; while to eover or uneover the bore, both rolate
about a transverse axis, the top falling to the rear in opening. (Plate 1,
Fig.4.)

The sliding and rotary-block system.—In this system, 1o open the
mechanism the block slides downward and is then rotated on a trans-
verse axis, the upper part falling to the rear. This system is exemplified
in our service by the Driggs-Schrocder guns, It has a reetangular block
with rounded top, working entively within the breeeh housing and is
locked by means of collars on top of the bloek engaging corresponding
grooves in the housing, The grooves are inclined slightly to the front,
50 the final movement in clozing is upward and to the front, pushing
home the cartridge eose, The operation is through o cam within the
block, moving against curved surfaces in the block’s recess; the cam
is moved by a transverse axiz, (Plate I, Fig. 3.)

The sliding-bolt system.—In this system a more or less eylindrieal
piece, containing at least the firing pin and spring or hammer, moves
longitudinally in a “receiver” attached to the gun barrel, and may be
worked either by hand, as for small-arm rifles, or by eertain mecha-
nism, as in the Colt automatie gun. The bolt may have only a direct
movement 1o the rear and front, giving the name “straight pull,” or
have a part attached which is turned for locking or unlocking, giving
the name of “turn bolt.” (Plate I, Fig. 5.)

707. Types of breech mechanism used on intermediate and major
caliber guns.—The Bmith-Asbury svsiem of operation is employed on
breech mechanisms of d-ineh, 3-inch, G-ineh, 1d-inch, and 16-ineh
guns, The 12-inch breech mechanizms now in serviee (and a few of the
original 14-ineh breech mechanisms remaining on the New Yeork and
Teras) employ the Farcot operating mechanism for opening and clos-
ing the Welin-type plug, In the Farcot syslem o worm shaft and gear-
ing rolate the plug, translate the plog axially to the rear until it is re-
eeived upom and latched to the plug tray, Continued rotation of the
erank handle on the worm shaft then unloeks the plug tray from the
breeeh and permits the plug tray to swing the plug elear for loading.

The 8-inch breeeh mechanism installed on the heavy eruizers is of the
carrier 1ype operated by a Bureau of Ordnanes design. A short con-
tinuous swing of the operating lever, by means of a erank and cams,
accomplizhes {he rotation of the plug and withdrawal of the plug from
the serew-box liner,

708. Types of quick-acting breech mechanisms—There are five
principal types: (1) quick-fire; (2) rapid-fire; (3} semi-automatie rapid-
fire; (4) automatie rapid-fire; (3) machine gun.
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A guick-fire breech mechanism is one which ean be easily and
rapidly operated. It is used on bag guns and hence requires a gas check,
gas cjector, and firing lock suitable for bag ammunition,

A& rapid-fire breech mechanism iz one which ean be easily and
rapidly operated and which is fitled to ease guns. It requires an ex-
tractor and special firing mechanism suitable for caze ammunition.

There is, in reality, no distinetion between the rapid fire and the
quick fire, so far as the operating gear is concerned; but the names
are given becanuse of the differences in the breech mechanisms and the
differences in the loading drill which result from differences in as-
sembly of the ammunition. In loading a rapid-fire gun, no bore clear
sipnal is required.

The term "quick fire” is apparently indiseriminately used abroad
for guns having a quick-neting mechanism, whether using metallic
cartridge ease or powder charges in bags, It is well that a diztinetion
should be made, az in the U. 3. Navy, by the use of the terms “ease
ouns'” and “bag runs’

Semi-automatic rapid-fire breech mechanisms are quick acting,
part of the operation being by hand and part automatie. This gives
rise to the name, both as “rapid fire” and as “semi-automatie.”

Automatic rapid-fire breech mechanisms are those in which all
the operations are performed auvtomatically by utilizing the enerpy
of reeoil. The name also defines the gun.

The breech actions of machine guns are essentially quick acting,
and their speeial features are the distinetive features of the gun.

SYSTEMS OF GAS CHECKS.

709. Gas check.—This is a deviee to prevent the escape of the
powder gas to the rear around the breeeh bloek or through the vent.

The following are the principal characteristics governing the design
of a gas cheek:

1. It should Tunetion ai all temperatures that may be eneountered
in serviee due to weather eonditions, that iz, from approximately
2% to 1107 I'., and also be unaffected by the variations in’ tempera-
ture due Lo firing the gun. Temperature inereases as high as 200° T,
have been obszerved when firing a 3-inch rapid-fire sun.

2. In order that the mechanism will function with ease, the deviee
should not adhere too strongly 1o its seal.

3. It should be elastic enough to conform to its seat, but also
rigidd enough so as not to be deformed to such an extent as to prevent
sucecssive Tunclioning,
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4. It should respond equally as well to the lowest as to the highest
pressure developed in the gun.

5. It should exert a pressure on its seat greater than, or at least
equal to, the gas pressure,

To meet the above requircments it s necessary to consider, first,
the type, and second, the applieation of the gas check,

710. There are in general two tvpes of gas cheeks, the plastic and
the elasfic,

The first plastie materials used for gas ehecks were fibrous materials
such as eardboard or papier-miché, Fxperiments were also made
with soap, but the soap liquefied due to the action of the heat. The
materials actually in nse are composed of about 65 per cent of a
mineral fiber such as asbestoz, and 35 per cent of t1allow. The iallow
keeps the gas check plastic and eauses the fiber to flow under the action
of the heat and pressure,

The advantage of the plastic gos check iz that it conforms to any
irregularities of its seat eaused by erosion or accident. The digad-
vantages are the fact that it is apt o adhere to its scal too sirongly,
or to be deformed while the block is open with the result that the
mechanism will not funetion with ease. Plastic materials do not refain
a definite form, bul may easily be deformed and reformed under
pressure, The pressure is (ransmitted equally in all directions, as in a
fMuid, and to a greater degree than in elastic solids.

Plastie gas checks funetion satisfactorily when the gun is not fired
toa rapidly and with proper care a large number of rounds max be fired
without changing the pad. They are used on all bag guns in our Navy,

711. Elastic gas check material may be divided into two classes,
rigid and flexible, depending upon the resistanee they offer to deforma-
tion. Steel is the most rigid and rubber compounds are the most
flexible materials that have been used, Rubber compounds give a good
seal for o few rounds, as they conform easily 1o their seats, but they
are apt to adhere to the gun or block whieh makes it diffieult to operate
ihe breeeh mechanism. They are sensible to variations in temperature,
being too soft at high and too hard at low temperatures. They are also
attacked by the powder gas and oil. Elastic gas checks are made of
copper, bhrass or steel,

An clastie gas eheck conforms Lo its seat under pressure except when
small irregularities exist in the surface of the gas-check seat, henee
the zealing depends upon the condition of the surfaces in contact.
On the other hand, there is less tendency to adhere to its seat as the
deviee returns to its original form as soon as the pressure is relieved,
and it is not =0 easily deformed when the block is open.



BEnrecn Meomawisus 150

712. Automatic sealing.—Scaling of the breech of the gun against
the passage of the flame and gases of eombustion is effected in the U. 8.
Navy by gas ehecks in whieh the pressure on the szeat is built up
automatically by the pressure of the powder gas, There are two
methods of automatie sealing (a) by expansion and (b} by compression.

(o) Sealing by erpansion iz obtained by the use of 2 metal eartridge
case, Fig. 701, The action of the gas is to expand the cartridge case
againgt the wall of the chamber of the gun. The amount of this ex-
pansion being equal to the elearanee between the ease and ehamber,
plus the deformation of the gun due to the pressure of the powder
ens. The total expansion should not execed the elastic expansion of

Fra. 7001,

- the case, as otherwise the ease may be permanently deformed or
| eracked and offer too much resistance to gjection. For this reason the
. metal should not be too hard or too soft.

When the charge 1s first ignited a small quantity of gas passes he-
tween the ease and the wall of the chamber, but due to the small area,
and great length of the channel, the resistance to its pazsape is high
and the pressure builds up so rapidly in the case that the sealing tales
place very quickly. The surface in contaect is so large that small loeal
irregularities do not affeet the seal.

The ease should be sufficiently thick at the base to prevent the
metal from being foreed into the joint between the breech block and
the gun, but sufficiently thin at the mouth to insure easy expansion,

(b) Sealing by compression is generally obtained by the use of a
plastic gas check as in the De Bange system, Fig. 702, A ring-shaped
pad of plastic material, A, contained in an envelope, B, is held between
the breech bloek, €1, and the “mushroom,” D), by the spindle of the
mushroom which passes through the pad and brecch bloek,
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The action of the gas pressure iz {o foree the head of the mushroom
to the rear, thus building up prezsure in the plastic material which is
Guw
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Fig, 702.

transmitted in all directions and presses the envelope against the wall
of the gun,

713. The De Bange gas cheek pads
used in the Navy, as shown in Figs. 703
and 706, are made of a plastie material
with & neat-fitting eanvas cover. The
edges are protected by split metal rings
which expand due to the pressure trans-
mitted by the pad. The ehamfered cdges
where the rings are split, have a ten-
deney to wear or eut the covering of the
pad. On guns of G=inch caliber and above,
ihis is prevented by a thin copper pro-
teetor formed to the eontour of the for-
wird face of the pad. The use of this cop-

Fia. 703 —Tue Di Baxgg DT protestor will doubtless be extended
Gaa CueEcE—SHowixa to all h'ﬂ-ﬂ. guns.

Srum-Rives, When the pads are to be used in guns

where high pressures are developed, the

pads are made as above exeept they are compressed in steel dies under

a pressure from 50,000 to 80,000 pounds per square inch. After being

subjected to this pressure they are no longer soft bul possess a certain

amount of elasticity, and may be said to be plastic-elasiie, Due to this
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initial compression the reeoil of the mushroom relative to the hreech
bloek iz very small.

714. A gag check experimented with in Epain iz shown in Fir. T04.
Tt eonsiste of a mushroom, A, which bears against a copper ring, 55,
of triancular eross seetion. The pressure of the powder gas on the mush-
room head eauses the eopper ring to expand and exert 4 pressure on its
seats. [t appears that this system should give good results, but there
i= none of this type in the T, 3. Navy.
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715. Mechanism for breaking the seal of gas checks and extracting
artridge cases: When plastie gas cheeks are used it is necessary that
the breceh mechanism be designed so as to facilitate the hreaking of
the seal of the gas checks, which adhere strongly to their seats after the
gun has been fired, In the first plaee it is neeessary that the breech
block may be rotated independently of the gas cheek, and secondly,
that sufficient force may be exerted to translate the block and gas
check to the rear. A thorough deseription of the action of the breech
mechanism and the e Bange gas check pad will be found in the
deszcription of the Mark VII- 3" breech meehanism (see Art. 728).

When cartridge eases are used it is necessary to provide a mechanism
for extract ing the ease. Thiz mechanizm should be designed, first; to
loosen the ease by extraction, and second to eject the ease when the
Breceh is fully open. In general, it consists of o lever which engages
the rim on the base of the eartridge case, the other end being pivoted
Bear the hinge pin of the breeeh-bloek earvrier, This lever remains sta-
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tionary during the firsl part of the rotation of the bloek; the portion
which engages the ease is then moved slowly to the rear az the out-
board end of the extractor lever is forced forward by a cam surface
on the breech-bloek carrier, This exerts sufficient force on the ease to
starl it from its seat. The lever then becomes practically stationary
until the breech is fully opened. The final movement of opening gives
the outboard end of the lever & very quick motion forward with the
result that the inner end of the lever ejects the ease clear of the gun.
With breech mechanisms of the sliding wedge type, the extraction is
accomplished upon the same principle, but details of its application
vary alightly.
TYPES OF SALVO LATCHES.

716. When a number of guns are fired in salve, the pun eaptain
vometimes fails to observe whether or not his own gun recoils and
counter-reeoils. In other words, after a salvo the gun captain some-
times does not know whether or not his own gun has fired. If the gun
captain, thinking his gun has fired, should open the breceh while a
hangfive was in progress, a disaster would result, To prevent the open-
ing of the breceh of a gun after loading, the operating mechanism is
locked by a salvo lateh until the gun has fired and recoiled.

Breech mechanisms in general eannot be opened by o pressure on
the front face of the breceh block, bui there is & tendeney for the breech
mechanism to rebound from the breeeh in closing, and to open due o
inertia during recoil or counter-recoil, or due to the shock of firine.
In addition to performing its primary function, the salvo lateh pre-
vents the rebounding of the plug and prematlure opening during firing
or recoil.

The design of these latehes varies with the partieular mechanizm,
but usually the lock feature is incorporated in the operating mecha-
nism. As soon as the breech has been closed, the operating handle is
latehed in a closed position by the salvo lateh which unlatehes during
the recoil of the gan. The =alve lateh prevents the mechanism {rom
being opened after the gun has been loaded exeept when this is done
deliberately with full knowledge that the gun is loaded. Most guns
are fitted with salvo latehes which are unloeked by dnertia. Brecch
mechanisms of the sliding-wedge types lend themselves to the attach-
ment of positive type salvo latehes which are unlocked by the full
recoil of the gun past a fixed attachment on the slide, The reeoil
produced by the firing of redueed charges is sufficient to accomplish
the unlocking of the breech. The latest guns developed in the U. 5.
Navy, b-inch 25-caliber and 5-inch 38-caliber guns, are of the sliding-
wedge type breceh mechanism, and these guns as well as the 3-inch
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S0-caliber anti-aireraft guns are Atted with positive type salvo latches.
The positive type iz superior to the inertia type salvo lateh. Guns now
fitted with inertia type salvo latches will gradually be modified by the
installation of positive type salvo latches. New guns of all types will
be fitted with positive type salvo latehes,

3-INCH SEMI-AUTOMATIC BREECH MECHANISM, MARK V.
(Plate II1.)

717. This mechanism is of the vertical sliding-wedge type, which
haz been zometimes designated as the “Dhriggs-Seabury semi-auto-
matie mechanizm.”” Several modifications have been made to remedy
minor defects in the original design,

718, The operation of this mechanism may be readily understood by
following the deseription below and referring to Plate TIL If model
hreech mechanisms or guns are available, as at the Naval Aeade-
my, it is reeommended, however, that the mechanisms be inspected in
conjunction with a study of these pages,

The crank shaft H (Fig. 2) rests in a eradle projeetion under the
gun and is held in place by means of a lock plate L (Figs. 4 and 3),
which iz dovetailed to the hottom of the breech housing and seeured
by the leek plate lock belt. As the erank shaft is rotated the breech
block erank (Fig. 2) moves along a sloping eam surface on the under
zside of the block, raising or lowering it.

Assume that the thrust eam B (Figs. 7 and 8), which is attached
to a bracket secured to the slide, is set for semi-automatic operation.
Then, when the gun reeoils, the tumbler erank on the left end of the
crank shaft H (Fig. 2) strikes and passes over the thrust cam I (Figs.
7 and ), forcing the latter to rotate through 657 to 74°. After the
tumbler erank has passed by the thrust cam, the latter is returned to
its original position by the thrust cam spring (Fig. 5), so that on counter
recoil the tumbler erank apain is brought up against the thrust eam
(Fig. %), This time, however, the thrust cam, being locked, forees the
eronk shaft to rotate, thus eausing the breech block to be dropped.

The rotation of the erank shaft also enuszes the operating spring to
be compressed (Fig. 13, the operating spring arm on the right end of
the crank shaft being engaged to the spring piston through the operat-
ing chain and spring piston rod.

As the bloek drops, the extractor lugs C (Fig. 5) {ollow the extraetor
grooves in the hlock, foreing the lugs forward and the upper nibs of
the extractors aft, accomplishing extraetion. The lugs also, by bearing
on shoulders M (Fig. 4) in the block at the top of the extractor grooves,
hold the breech block down. The extractors are held in this position
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by the extractor springs 1} (Fig. 4) and plungers, one to each ex-
Eractor.

When the cartridge is loaded, the extractor nibs are struek by the
flange on the base of the cartridge case and foreed forward, and the
lugs are disengagped from the shoulders on the bloek, The operating
spring (Fig. 1), which wasr eompressed on eounter-recoil, then eanses
the crank shait H to rotate, raising the bloek and elosing the breech.

The gemi-automatic feature can be eliminated by turning the thrust
camm B (Fig. 7) to the rear and down, thus permitting the tumbler
crank on the crank shaft to pass above the eam as the gun retums
to battery. Ilor this purpose there is o tumbler lateh X (Fig 5) fitted
in the tumbler cover which holds the thrust eam down and to the rear,

716, Operating lever clutch mechanism (Fig. 3).—This mechanism
is for the purpose of disengaging the operating lever, i.e., preventing
its rolation, when Lthe gun iz set for semi-sutomatic operation.

In Figs. 2 and 3 it will be observed that there are three 120° sectors
for engaging the operating lever to the erank shaft, one, an integral
part of the erank shaft (Fig, 2), one, an integral part of the operating
lever (which otherwise is bored out to pass over the erank shaft), and
the third, the eluteh seetor.

When the breech block is elosed and the operating lever is in the
vertical position, the upper face of the crank shaft seetor is also vertieal
as in Fig, 2, and abuts againgt a corresponding face of the operating
lever sector. If the cluteh lock and sector are serewed out, there will
be left a blank sector of 120° Conzequently, for semi-automatic opera-
tion it is evident that rotalion of the shaft will not rotate the operating
lever as the shaft seetor will move in a blank seetor. On the other hand,
if neeeszary, rotalion of Lthe operating lever will rotate the crank shait.

When the gun is nol set for semi-automatie operation, the cluteh
lock iz serewed inward, carrying the cluteh sector in agrinst the com-
pression of its spring and filling the former blank space, The shalt and
operating lever are thus seearely locked together,

720. The firing mechanism {see Art. 750) functions as follows
{Fig. 4):

When the breceh bloek rises the ecocking lever toe H strikes the nib
of the sear I, thus drawing back the firing pin and eompressing its
spring. The sear I fils into the left of the breech housing and is held
in position by a plunger and spring. The sear is rotated by the action
of pull on the trigger, acting through the trigeer lever, trigger rod,
and sear arm. When the trigger is pulled the sear is rotated against
the foree of the sear spring, the cocking lever is released by the sear
nib, and the firing pin flies forward. If the trigger were lushed in the
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elosed position, firing would result antomalically as soon as the breech
is closed. Firing may also be accomplished by an eleetrical firing cir-
cuit, which includes a pointer's firing key and a solenoid. The plunger
of the Iatter strikes the sear arm, tripping the sear,

721. The salvo latch, of the positive type, engages the left end of
the plug-operating shaft. This lateh unlocks when the gun has reeoiled
approximately half the amount of its normal recoil. As the plug, when
operated automatically, does not start to open until after the beginning
of counter-recoil and, if operated by hand, is not opened until after
the completion of eounter-recoil, it is apparent that the salvo latch
unlocks sufficiently in advanee 1o prevent interference with the normal
operation of the plug. With the plug closed and locked, the salvo lateh
may be unlocked by hand,

5-INCH 25-CALIBER ANTI-AIRCRAFT BREECH MECHANISM.

722, The b-inch 25-caliber breech mechanism is of the semi-auto-
matic sliding-wedge type and s essentially the same as that of the
d-inch, A0-caliber anti-aireraft gun. It may be hand operated by o
lever on the right side of the slide. The salvo latch, of the positive
type, engages the left end of the plug-operating shaft, The lateh un-
locks when the gun has reeoiled approximaltely hall the amount of its
normal recoil. As the plug, when operated automatically, does not
start to open until after the beginning of counter-reeoil and, if operated
by hand, is not opened until after the completion of counter-recoeil, it
i apparent that the salve lateh unlocks sofficiently in advance to
prevent interference with the normal eperation of the plug. With
the plug elosed and loeked, the salvo lateh may be unloeked by hand.

5-INCH BREECH MECHANISM, MARK VIIL.
{Plates IV and V, Figs. 705 and 7046.)

723. Introductory.—T'he deseription in detail of the 5-inch Mark
VII breeeh mechanizm follows, Kxeept for minor details, thiz deserip-
tion covers also the G-ineh Mark X, 12-inch Mark 1X, 14-ineh Marks
LI, TIL, and 1TV, and 16-inch Mark I breech mechanisms.

724, General design.—This breech mechanizm is designed to fit the
d-ineh bag pun. The breech mechanism is of the earrier Lype, with
the Welin breeeh plug, De Bange gas check system, and the Smith-
Asbury type of operating mechanism,

725. The carrier {sec Plates 1V, ¥V, and Figs. 705, 706) is journaled
on & vertical hinge pin on the right-hand side of the gun, The carrier
extends aeross the breeeh face of the gun and has o forward projecting
nub on which the breseh plug is journaled. The operating lever is
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attached to a shaft journaled in the carrier. The other end of this shafl
earries an overhung erank, the pin of which engages a erosshead which
works in a crosshead bearing set into the rear face of the breech plug.

726. To open the mechanism, the operating lever is swung to the
rear in a vertieal plane. This rotates the erank shafi, which by means
of the crank and erosshead, rotates and unlocks the plug. The operating
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lever is then swung {o the side in & horizontal plane, which swings the
carrier and plug about the vertical hinge pin and clear of the brecch.
Reverse motions close the breech. A salvo lateh locks the operating
lever in position so that it ean only be unlocked by the reeoil of the
gunt or by hand.

727. Screw-box liner and breech plug.—The rear end of the gun
jacket is threaded to reesive the serew-box liner. The gas-ejector
valve is seeured to the rear flange of the screw-box liner, and is opened
by the rotation of the bresch plug in opening the breech. Air from the
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valve passes to one or more annular channels turmed on the outside
of the serew-box liner, and thenee through tangential duects to the
inner side of the serew-hox liner and to the bore of the gun. The
serew-box liner and the breech plug are slotted to form 12 sectors, 4
blanks and 8 threaded steps, in four groups, the blanks being wider
than the threaded steps to permit the aetion of the rotating eam.

The breech plug is of the Welin or stepped-serew type, having abut-
ment threads with the pressure side the steeper. The center of the
plug iz bored out to provide a bearing for the mushroom stem and to
roceive the threadsed hub of the earrier. This thread has the same pitch
as the external thread on the plug.
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728. The De Bange gas check system (Fig. 706).—The breech-block
carrier has an axial hole through it, through which passes the mush-

room stem. The firing loek is seeured to the after end of the stem. Just
- forward of the firing lock is serewed a collar, and between this eollar
and the carrier is a spiral spring, the compression of which tends at
- all times to keep the mushroom and gas-check pad pulled aft against
the breech block. The mushroom stem is keyed to the earrier so that
‘the mushroom eannot rotate but has free movement in the fore-and-
aft direction. The breech block neceszarily has to rotate a small
“amount, but the mushroom eannot rotate and the gas-cheek pad
Mormally never rotates as it adheres to the mushroom instead of to
‘the breeeh block. The broeeh block is serewed on to the forward hub
of the carricr, this serew having the same pitch as the serew of the
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breech block and serew-box liner, thus the earrier is not tranzlated
during the rotation to the breech block while opening or closing the
hrecch,

On opening the breech, the action of the mechanism and the gas-
check pad is as follows: (a) The breech block is rotated to unlock it.
During this rotation the ecarrier does not move, but the breeeh block
moves aft o small amount due to the piteh of the serew in the serew
box and the piteh of the serew on the earrier. When the breeeh block
moves aft this small amount, the spiral spring around the mushroom
stem, being under compression, tends to draw the mushroom and gas-
check pad aft against the breech block. In some cases Lhis will serve
to break the zeal and in others it will not accomplish the breaking of
the seal. (b) The plug being unlocked, the earrier with the plug is next
swung back, opening the breech, If the seal is not broken at the begin-
ning of this movement, the rotation of the earder through a small are
will put the spiral spring under high compression and thus exert a
strong pull on the mushroom stem. In ease this fails to break the seal, a
glight additional swing of the earrier will compress the spiral spring to
itz solid length or will bring the collar on the mushroom stem up
against the earrier, in which ease it is evident that any further move-
ment of the earrier will necessarily break the seal and that the pressure
exerted by the spiral spring will foree the pad and mushroom back
against the breech block.

729. Operating mechanism (Fig. 705).—The erank shaft, which ex-
tends through the earrier, is provided with two bearings, The inboard
bearing engages the portion of the erank shaft adjacent to the over-
hung erank.

The outhoard bearing for the erank shaft is maehined in the shoulder
of the carrier easting, which is hored out to fit a steel sleeve keved to
the crank shaft. To this sleeve is attached the operating lever and
wedge-operating cam, these parts being keved to the outer portion of
the sleeve and clamped in posilion against o collar on the sleeve by
the cirenlar flange of a nut threaded on the extremity of the erank
shaft and seated in a counterbore in the end of the cam,

In the rear face of the plug, and located near the right-hand edge,
at an angular distanee above the horizontal eenter line (unlocked
position) equal to half the angle of rotation, is a counterbore into
which is rigidly fitted a hollow, eylindrical erosshead bearing. The
erosshead, which is housed in the crosshead bearing, enguges the erank
pin of the overhung crank, the parts being 20 arranged that the eross-
head is capable of both a rotary and a sliding motion with respect to
its bearing and crank pin.
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When the plug is closed and locked, as during firing, the operating
lever extends upward and toward the muzzle, making an angle of 43°
with the vertical. The erosshead and bearing are bhelow the horizontal
eenter line at an angular distance of 16% 42° 30" (equal to half the rota-
tion of the plug) and the erank shaft iz in the dead eenter position,
with the erank pin dircetly in line with the center of the shaft when
viewed in the plane of rotation of the plug. The plug iz thus seeurely
locked against any rotary tendeney produeed by reason of the chamber
pressure and the inelination of the plug threads,

730. To open the breech, the operating lever iz moved to the rear
until it reaches the horizontal position, turning the erank shaft through
an angle of 1337, The corresponding cireular motion of the erank pin
is resolved by the erosshead within its bearings info an npward move-
ment of this bearing, which, being rigidly attached to the plug, causes
a rotation of this member in the direetion required to disengage the
threaded steps. At the beginning of this motion, as the erank pin leaves
the dead center position a large angular movement of the lever and
crank shaft will produce buil a amall rotation of the plug, with a cor-
responding inerease in the foree available to unszeat the gas-check pad.

731. Plug-rotating cam.—The total angular movement of the plug
produced by the rotation of the erank =haft i= 33° 25, of which move-
ment but 26" 42° 57 is required to disengage the threads, the remainder
of the rotation oceurring as the carrier beging to swing away from the
oun, thus affording an easy transition from the rotary motion of un-
locking the plug te the translatory motion of swinging it out of the
breceh, The effeet is accomplished by the plug-rotating ecam, which is
fitted in a dovetail in the blank between the threaded seetions on the
left side of the serew box, and consists of a hardened-steel plate into
which iz cul a enrved eam slot eoinciding in itz forward portion with
the pitch of the serew-box threads, and running out at the hreech face
in the path of the partz swinging about the hinge pin. Thiz cam slot
engages 4 2iud or cam follower projecting from the zide of the breech
plug, and guides it during the latier part of the motion of unlocking,
=0 that, as soon as the threads of the plug are dizsengaged, the rear-
ward motion of the plug and earrier, in swinging ahout the hinge pin,
12 gradually started without the shoek {o the mechanism or to the
operator which would result were the direction of metion changed
suddenly. The advantages derived from the use of the plug-rofating
cam are most marked during the act of closing the breech, when, by
checking gradually the veloeity of the swinging parts, it gerves to
avoid the objectionable slamming and rebounding of the earrier by
utilizing and absorbing the energy of the swinging parts inimparting a
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rotary motion to the plug and operating lever. In all except the largess
rung, it also does away with the necessity for closing bufiers,

Inefficient forms of power transmission, such as gears, racks, and
worms, have been climinated, and bearings with large surfaces have
been introduced instead, In major caliber guns fitted with hreech
mechanisms of this type, ball bearings or roller bearings on the hinge
lug carry the dead weight of all swinging parts. The number of pieces
has been greatly reduced.

732. Operating-lever guide and stop (see Plate V).—The rearward
swing of the carrier about the hinge pin, commenced by the plug-
rotating eam, is continued by the operating lever until the mechanism
has been swung through 90°, when further swing is limited by recessed
stops on either side of the carrier hinge, which eome up against cor-
regponding abutments formed upon the hinge lug forging, While the
mechanism is open, the plug is prevented from rotating and is main-
tained in the unloeked position by the operating-lever guide and stop,
a projection from the hub of the operating lever, which, as the out-
ward movement of the mechanizm about the hinge pin commencoes,
enters & puide slot in the hinge lug forging. This deviee and the rotat-
ing cam prevent the plug from rotating while the threads of the plug
and serew box are dizengaped.

To guard against the failure of the guide on the operating lever hub
to enter the guide slot fairly, which might oceur if lost motion should
develop in the operating gear, an operating lever stop is provided Lo
limit the rotation of the lever and erank shaft. This stop consists of a
pin driven throuzh the hub of the operating lever, and which is pro-
vided with a stud projecting inwardly to engage a slot milled in the
omtthoard end of the carrier (not shown).

733. Features of the operating-lever mechanism.—The movement
of the lever in a vertical plane around the erank shaft for rotating
the plug, and in a horizental plane around the hinge pin for swinging
it, results in several desirable features being obtained, as follows:

(1} It eliminates the use of a earrier lateh or a plug lateh.

(2} The operator stands entirely clear of the recoil.

(3) When the plug is closed, the lever is in such position as to allow
the plugman to eateh it as the gun returns to battery and, by holding
on to it, to have the forward movement of the gun unlock the mecha-
nistm.

(4) It permits of a design of mechanism which does not require right-
or left-hand parts.

734. Operating-lever latch (salvo latch) (Plate IV).—The lever
latch consists of a lateh member journaled on a serew bolt attached
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to the forward edge of the hinge lug in line with the operating lever
guide slot. A loeking plunger is mounted in a recess directly in the
rear of the lateh boss, and in such a position that the plunger is retained
in place by an overlapping portion of the lateh. The upper portion
of the lateh is broad and heavy, and iz machined at its upper extremity
to engage the hook or eatch formed on and projecting from the under
side of the operating lever. The lower part of the lateh is made as
light as possible, and is bored out to provide a bearing for the lateh
spring and plunger, which, by acting against the hinge lug, throw the
lateh into proper position to engage the catch on the operating lever,

During reeoil, the inertia of the upper and heavier parts of the lateh
causes it to rotate on its pivot so that the lower portion moves to the
rear toward the hinge lug, compressing the lateh spring, and the upper
portion moves forward and out of engagement with the eatch on the
operating lever. The lateh iz held in this released position by the lock-
ineg plunger, which, under the impulse of the locking plunger spring,
moves out and engages a noteh in the lateh as soon as it is brought into
line by the rotation of the latch. When the breech is opened the lug
on the operating lever strikes the locking plunger, compressing its
spring, and moves the projecting stud out of engagement with the
noteh in the lateh, whieh thereupon, under the action of the lateh
spring and plunger, is returned to the “set™ position ready to engage
the catch on the operating lever when the hreeeh is eloged. The bottom
part of the lateh serves as a stop which eomes up against the hinge
lug and limits the rotation of the lntch.

Az the latch does not release antomatically except upon the dis-
charge and reeoil of the gun, it gives warning of misfires or hangfires
which might pass unnoticed when a number of guns are being fired

in galvo. In such ease, the breech can only be opened after releasing
the lateh by hand.

6-INCH 53-CALIEER GUN BEREECH MECHANISM.

735. Breech mechanism Mark X, Mods. 2 and 3.—This breech
mechanism 1= essentially the same as the b-inch Mark VII just de-
seribed, except that each breech mechanism is fitted with two cam
rollers diametrically opposite each other to reduce the shoek of closing
and to assist in changing the motion of translation to one of rotation,
These cam rollers perform the same function as the follower pin on
the plug of the 5-inch Mark VII breeeh mechanism. The right-hand
_mEnhn.nimu ia the standard for the type as far as the operating lever
ig concerned, but it was found that when the gun and breech mecha-
Msm were rotated 180° for the left-hand gun for a 6-inch twin mount
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the operation of the lever was not eonvenient, so a modification of the
lever was developed for the left-hand gun eonsisting of two gear seg-
ments and an additional bearing bracket, so as to permit the operating
lever to be mounted on the upper part of the carrier and to swing in a
manner similar to the right-hand breech mechanism (zee Plate VI,

14-INCH BREECH MECHANISMS,

736, Some 1d-ineh two-gun turrets have ©Mark TT breech mecha-
nisms which are practically identical with the 5-inch Mark VII breech
mechanism previously described, except that the earrier frunnions
are provided with roller bearings in the hinge lugs beeause of the greater
welghts involved,

The Id-ineh breech mechanizm, Mark 111 and itz modifieations iz
eezentially similar to the breech mechanism, 5-inch, Mark V11, and
14-inch, Mark 11, exeept that it has heen rotated through 907 to permit
the breech plug to swing in the vertieal plane in opening and closing,
Thiz mechanism is vsed on the 1d-inch 48-caliber guns, mounted in
three-gun turrets,

The Mark IV breech mechanizm is used on the 14-inch H-caliber
guns, mounted in three-gun turrets. This Mark IV breech mechanism
iz essentiallv the same as the Mark 11 {deseribed below) exeept that
the breech plugs of the right-hand and eenter guns swing downward
at an angle of 167 from the vertieal axis, to the right, while the left-
hand gun plug swings downward al an angle of 16% to the left of the
vertical axis, Thi= arrangement permits more space between the plug
and the spanner tray and for handling ammunition.

737. General description of the l4-inch Mark III breech mechan-
ism.—In this deseription of the l4-inch Muark LI breech mechanism
and its madifications, the meehanisms and operations which are identi-
cal in prineiple with those of the S-inch Mark VI1I are omitted, The
breech mechanisms, similar to those of the 5-inch Mark VI, are of
the earrier tvpe with the Welin breech plug, De Bange gas-cheek
system, and the Smith-Asbury type of operating mechanism. The
pperation of opening and elosing the breech mechanizm is facilitated
by using a eounterbalance spring and a closing eylinder operated by
compressed air (see Plate 1X), To reduce frietion the two trunnions
of the carrier are provided with roller hearings.

738. Breech plug and screw-box liner,—The sercw-box liner and
the breceh plug are slotted to form 16 sections, 4 blanks and 12
threaded steps, in four groups,

739. Opening the breech.—To open the breceh, the operating lever
is awung rearward through an angle of 135°. The erank turns through
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the same angle, The total angular movement of the plug preduced by
the rotation of the erank shaft is 27° 30¢, 22° 30° of which is required
to disengage the threads, During the remainder of the rolation, a
rearward motion is given the plug by means of a rofating eam roller.,
The rearwand swing of the earrier about the hinge pins is continued
by means of the plug handle until the plug has sawung downward
through an angle of 90°, when the energy sequired by the heavy plug
and carrier in swinging down is absorbed and ehecked by the counter-
balanee spring which alse supports the mechanism in the open position.

The Mark 111 type of hreech mechanism should never be opened
when the counterbalanee spring is not in place, as the plug will drop
down, wrecking the carrier and hinge lugs,

740. Control arc.—While the mechanizsm is open, the plug is pre-
vented from rotating in the elosing direetion by the control are engae-
ing the adjacent high section of the plug. The sontrol are is o civeular
segment concentrie with the hinge and is bolted (o Lthe serew-hox liner
between the hinge lugs,

741. Counterbalance and closing cylinder for 14-inch breech mech-
anism (Plate X).—This deviee consists of a pneumatie elosing evlinder
with its braclket bushing and pin, a counterbalance spring with adjust-
ing nul, aspring rod, a spring-rod piston with packings rings, a carrier-
cam bracket with spring rod pin, elosing eylinder valve body wilh
valve plug, valve shaft and sleeve, valve handle, and valve-closing rod
with pins and joint. The elosing eylinder is supported by s hracket
pivoeled in o journal under the recoil-eylinder lug of the yoke. The
spring-rod piston at one end of the spring rod works in the elosing
eylincer, At ils upper end the spring rod terminates in a head with an
ofisel hook which bears on a pin in the carrier-cam bracket. The spring
surrounds the spring rod and extends from under the spring-rod head
to the adjusting nut whieh is threaded on the outside of the elosing
eylinder. The body of the valve for admitting compressed air to the
closing eylinder serves as the evlinder head. Compressed air is led to
the valve hy means of a flexible metallic hose from the reducing valve,

The power of the counterbalanee spring and its lever wrm iz 50
designed that during the opening of the hreech mechanizm the weight
of the plug is nearly balaneed until fully opened, when an extension on
the carrvier bracket eomes in contael with the spring-rod head, inoress-
g the lever arm of the spring, which is thus enabled to take the shock
and stop further motion of the breech mochanism,

To cloge the breech mechanism, eare being taken to stand elear of
the moving parts, compressed air is admitted to the closing eylinder ly
operating the elosing valve by hand. The air pressure on the piston is




BrreroH MeoHANISMS 179

transmitted through the spring rod to the carrier-eam braecket and
the garrier and plug are foreed upward, When the mechanism is nearly
closed, the ball on the closing rod takes up against the valve-elosing
rad pin, sutematically revolving the valve shaft, closing the valve, and
at the same Lime opening o by-pass from the closing evlinder to the
ntmosphere (sec Plate X)),

In easc of failure of the air pressure, the mechanism can be closed
ov means of the plug handle bolted to the plug. In elosing by hand,
e st be taken Lo sland elear of the path of the operating lever.
s possible Tor one man o close the plug with the gun elevated Lo an
angle of 207,

feduring valve—The reducing valve is inserted in the air line at the
end of rigid piping and fastened to the gun yoke by two pipe elips.
[t s =et to deliver o constant pressurve to the inlet valve of the eloging
erlinder instead of the varying pressure in the air supply lines,

742. Salvo latch.—As the =zalvo lateh is dizenpgaged automatically
upen Lthe reeoil of the gun, it gives warning of misfires or hangfires
which might pass unnoticed when a number of guns are fired in salvo.
The salvo-lateh bracket and operating-lever buffer are combined in
me casting fagtened to the hinge lug, so thatl the cateh in the end of
§ e operating lever engages the operating-lever lateh when the breech
tlur iz closed (see Plate X1,

During reeoil the ineriia forees the salve lateh forward against its
gpring and the salvo-latch ecateh is released, thus holding the salvo
iek out of the way of the lever lateh, which may now he pushed
ack by the operating-lever cateh when opening the mechanism, As
e operating=lever lateh and cateh are no longer engaged, it is possible
lp ewing the operaling lever and open the mechanizm, For drill pur-
wees the salvo lateh i= held in its forward position by zerewing in a
arking pin not shown.

The hydraulie buffer prevents the operating lever from rebounding,
thereby permitting the lever lateh to engage the lever catch. A raw-
Aide buffer iz also inserted in the salvo-lateh bracket to eushion the
hlow of the operating lever when it awings home.

16-INCH BREECH MECHANISMS, MARK I
AND MARK I, MOD. 1.
(Plates XIT-XX.)

743, The 16-inch Mark | and Mark I, Mod, 1, breeeh mechanisms
were designed for the 16-inch Mark [ (45-caliber) and 16-inch Mark 11
il-ealiber)  puns, respectively. These mechanisme are essentially
wmilar to the S-inch Mark V11 and the ld4=inch breech mechanizms
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previously deseribed. There are, however, some minor variations which
will be mentioned.

744. The serew-box liner and breech plug are slotted to form 15
gections, consisting of 3 blanks and 12 threaded.

745. Similarly Lo the 14-inch, these breech mechanizms are of the
down-swing type but with a vertical lever-operating mechanism. The
operating lever is on the left of the center line of the earrier and is
journaled at its lower end in the earrier. It is offset so a2 to form a
journal for the lower end of Lhe conneeting rod (Plate XV), slightly
above and to the rear of its own bearing. On the upper end of the
connecting rod 15 provided a universal ball joinl, which is set in the
rear face of the breech plug and serves to rotate the plug as the operat-
ing lever is pulled baek.

746. The ecarrier trunnions are provided with roller bearings
mounted in adjustable eccentric bushings,

747. Two rotating cams are holted to the breceh end of the gun.
They make eontaet with eam rollers supported in brackets bolted to
the plug. These enms are so eut that the upper and lower rollers work
in synchronis=m.

748. Tripping device.—A szafety mechanism, known as the holding-
down latch, is located in the carrier below the plug. This consizts of
toggle levers which, when the breech mechanism is open, prevent its
being elosed without first operating the tripping handle. Thiz mecha-
nism iz elearly shown on Plate XVIL

740. Closing mechanizm.—The closing mechanizim eonsists chiefly
of two pneumatie eylinders fitted with piztons and one counterbalanes
spring. The pneumatic closing eylinders are secured in the o=cillating
bearings, which are pivoted in the closing-evlinder brackets. These
brackets in turn are bolted to the lower part of the gun yoke. The
pistons are secured to the forward ends of the spring rods. The rear
ends of these rods are pivoted to the spring-rod brackets, which are
bolted to the earrier. Air is led from the reducing valve through the
closing valve by means of copper pipe and flexible metallie hose to the
forward ends of the closing eylinders. When the closing valve is opened,
air iz admitted againzt the spring-rod pistons, foreing them to the rear
and thus eausing the earrier and plug to swing upward to the closed
position. A eounterbalance spring surrounds one of the spring rods
between the spring-adjusting nut and the oscillating bearing. This
spring, which is under its maximum eompression while the mechanism
is open, assists the spring rods in cloging the mechanism and absorbs
the energy acquired by the plug and earrier when swinging open.

As the carrier reaches the vertical position in swinging home, it
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comes in eontact with the elosing valve handle and closes the valve,
This euts off the air pressure, which iz released by check-valve vents
and allows the air pressare to deerease until the valve spring has
sufficient: foree fo lift the valve from its seal.

When the plug is unloeked, i falls in a downward are, foreing the
spring rods with their pistons into the eylinders and compresses the
counterbalanee spring, A boss east on the carrier comes in contact with
the pizton rod of the breech-opening buffer, forcing it in against the
resistanee formed by liquid in the buffer eylinder; thizs evlinder iz pro-
vidled with ports to by-pass the liguid to the forward side of the
piston as it ig forced down. The alter end of this piston takes up
hard against o boss on the inside of the eylinder, which forms a posi-
tive stop for the mechanizm. The buffer eylinder is bolted to the rear
end of the recoil piston and is tilted at an angle of 5% from the hori-
zontal. The counterbalance spring which encireles the right-hand clos-
ing eylinder iz so designed thot it nssists in balaneing the weight of the
plug, Air is admitled to the elosing eylinder by opening the elosing
valve by hand, thus admitiing air hehind Che spring-rod pistons and
cloging the mechanism, The blow of the operating lever as it nears the
closed position i taken up by means of a hydranlie buffer east infegral
with the salvo lateh, which locks (he operating lever in itz elosed
position, The salve lateh is automatically released by the reeoil of the
cun; it may also be operated by hand. In ease of failure of air pressure,
it is readily possible Tor three men to elose the mechanism by means of
the closing handle bolted to the plug, In elogsing by hand great eare
miust be exercised to stand clear of the path of the operating handle.

FIRING MECHANISMS.

750, Definiion.—The term “firing mechanizm™ iz used to designate
that part of the breech mechanism which directly explodes the primer
and thus fires the gun,

751, Guns are fired by pereussion and by elecireily, Pereussion
primers are used for guns of 3-inch caliber and below, while guns of
larger caliber use combinalion primers whieh may be fired either by
pereussion or by electrie eurrent. Por large suns eleetrie fiving is con-
sidered preferable, pereussion firing being used only as an alternative.

Current for eleetrie firing is Murnished cither by batteries or by
molor generators, conneetions being made so that ecither one may be
used.

752, Definition of percussion and electric firing mechanism.—A
pereussion firing mechanism is one in which the blow of a firing pin
explodes the cap in o primer.
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An eleetrie firing mechanism is one in whieh an insulated firing pin,
suitably eonnected to a firing battery, or other sourer of eleetricity,
trangmits an cleetrie current to the primer grounded in the gun, Blee-
trie current heats a fine wire or bridge in the primer to a sufliciently
high temperature to explode the eharge of the primer,

wenerally speaking, for the pereussion firing mechaniam, the firing
pin, surrounded by a spiral spring, has a reetilinear axial movement
within the plug, the cocking being performed antomatically during
the opening of the breech mechanism.

The eleetrie firing mechanizsm has an eneased insulated firing pin.
The electric eontact is not made until the breech block is entirely
closed.,

753. The firing lock consists essentially of a receiver which serews
on the rear of the mushroom stem (sce Plates [11 and 1¥) and eon-
taing a wedge made so that the primer seat may be either closed or
unmasked for priming. The reeeiver has a suitable eateh for retaining
the primer when priming, and an extractor for ejecting the primer ease
upon opening the breech after firing, For electrie firing, the wedgo
econlains an insulated firing pin which i= in eontact with the insulated
plunger within the primer; the latter is grounded in the gun, For pereus-
giom fire, the wedge carries a hammer, firing spring, and eocking lever
Lo deliver the hlow to the same fiving pin as that used for electrie
firing,

754, Safety iz one of the most important funetions of a firing mech-
anism and speeinl eare must be given to it in design. In general, the
safety features consist of devices which prevent the firing of the gun
until the breech is entively closed ; the details vary with each partieular
mechanism,

755. Definitions of firing attachments.—These are a part neither of
the firing mechanism nor of the breech mechanism, but are ecrdain
applianees used to put in operation the firing mechanism. The firing
lanyard, clectric firing battery, wires, terminals, firing key, ete., are
attachments.

The two terms firing mechanssms and firing aftachments should not
be confused.

DESCRIPTIONS OF FIRING LOCE, MARK XIV
AND MODIFICATIONS.
(Plate XKL}

756, This firing lock, which is the stundard equipment for the latest
=, G-, 8=, 12, 14-, and 16-inch breech mechanisms, consists of o re-
eeiver, wedge, operator bar, extractor, and primer-retaining cateh,
The wedge is aetuated by mesns of o oeam attached to the operating



Brercs MecHANIEME 191

lever of the breceh mechanism. This eam withdraws the wedge and
cjeets the primer as the breeeh is opened. Priming is aceomplished by
hand, and in case of misfire, the lock can be reprimed without opening
the breceh mechanism, by rotating the wedge hand-operating lever,
thus lifting the wedge-operating plunger irom the eam; the lock-
operator bar ean then be drawn oul, carrying with it the wedge. The
weilge actuates the extractor and eauses the cjection of the primer.
After the new primer has been inserted, the lock-operalor bar iz pressed
in against its stop; the wedge-operating plunger re-cnters the cam slot
and gun is again ready to be fired, The firing lock is the same for
all mechanisme; operator hars of different lengths, however, are neees-
sary for the various breech mechanisms,

757. The receiver, approximately rectangular in shape, is milled out
to receive the wedge. 14 i secured to the breeceh mechanism by means
of o hayonel joint on the end of the mushroom stem and is prevented
from rotating by the operator bar which is fustened to the wedge. The
receiver is drilled for the extractor pin and necessary elearanecs are
milled for the extroctor. On one side of the receiver is milled a slot
into which a lug on the hammer slides, thus preventing the hammer
irom being pulled back for pereussion firing after the wedge has started
o retract. In the front face of the receiver on the side with the milled
slot is fitted the hammer guide block, This bloek i milled =0 as to
align with the slot and sllows the hammer to be cocked only when the
wedge is fully elosed. It also serves to lift the hammer, thus breaking
the contact with the firing pin and preventing eleetrie firing exeept
when the wedge is fully elosed.

758. The wedge slides in the receiver and iz operated by means of
the operator bar, It is prevented from being withdrawn entirely from
the receiver by means of o wedge-stop serew passing through the side
of the receiver and fitting into & recess milled in the side of the wedge.
The firing pin is mounted in insulating bushings at the inner end of
the wedge, A hardened faee plate is placed in the wedge next to the
mushroom stem o take the thrust of the primer when fired. This
wedge face plate has o striking lug for actuating the extractor as the
wedee 1= reteacled. The inner end of the wedge has a 45° sloping eut
to permit pushing home the extractor, and a circular tapered cut to seat
the primer. The wedge is drilled for the hammer throst pin and the
firing =pring, The thrust pin, when the hammer is drawn back, pro-
trudes through the wedge into a hole drilled in the erosshead bearing
of the breeeh meehanizm, This hole 15 in alignment with the thrust pin
only when the breeeh plug is fully elosed. The thrust pin, due to the
aetion of the firing spring, keeps the hammer in contact with the
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firing pin except when the wedge iz retracted. The wedge is secured
to the lock operator bar by the operator har pin passing through a
hole in the outer end of the wedge. This hole is elongated to provide for
any movement of the mushroom stem to rear at time of firing,

759. The hammer has fitted into its right-hand side a spring catch
which aets in eonjunetion with the eocking lever, This cateh engages

Frg., T07.—A Immiva Loce Movsren ox Exp oFr Musaroos ST,

with the lateh as the eocking lever is pulled back by the lanyard for
pereussion firing until their relative positions are such that the hammer
is released. When the lanyard pull is released, the cocking lever spring
throws the lever forward into its original position and the lateh snaps
over the hammer cateh, The eontaet piece iz housed in an insulated
houging in the forward end of the hammer. The lower cnd rests
upon the firing pin when the loek is eloged; the upper end earries a
terminal to which one side of the cleetrical firing cireuit is connected.

760. The cocking lever turns on the cocking-lever axle, directly
above and in the same vertieal plane as the axis of the hammer. In-
corporated with the cocking-lever bearing is a cocking-lever spring
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which has a torsional petion tending to throw the left end of the cock-
ing lever towards the loek. One end of the spring engages a reeess in
itz housing in the cocking lever; the other engages a hole in the torsional
washer that serves as eover to the spring housing and also as a bearing
for the cocking lever. Adjustment of the spring tension is effected by
turning the torsional washer in the direction of the arrow stamped on
it until the zero mark i= aligned with the index line on the wedge, A
lug on the right-hand zide of the eocking lever extends toward the face
of the wedge and serves as a lateh to engage the harmmer eateh when
the hammer i= to be pulled back for pereussion firing, When the cocking
lever is in it normal position, the under edge of the lateh lug rests on
‘the face of the wedge and transmits 1o the wedge, instead of through
‘the hammer and to the primer, any aceidental blow upon the eocking
Jever. This precludes aceidental firing which might oceur were the
cocking lever struck when the lock is eloged, The hammer, mounted
‘between the wedge and the eoeking lever, is amply protected from ex-
terior blows. The slightest withdrawing of the wedge from the elosed
position removes Lhe firing pin from the pereussion cap of the primer

firing, the loek may be fired pereussively by hand- ar foot-operated
firing mechanizms ineorporated with the various mounts by an exten-
sion which may be attached to the outer end of the eoeking lever,
. 761. The extractor is pivoted in the reeciver and fits between the
forward faee of the wedge and the rear faee of the mushroom stem.
The extractor arms engage the primer shell on two sides, a clesranee
1t being provided in the extractor for the primer seat extension on
e rear end of the mushroom. The extension is added to the end of
e mushroom slem to give better support to the primer. The extractor
actuated by an exfractor com which turns on the same pin as the
tractor. When the wedge is retracted the lug on the wedge face plate
rikes the extractor cam, which, in turn, eauses the extractor to
iing to the rear, lifting the primer retaining eateh out of the way
d ejecting the primer. This extractor cam is also provided with a
ional extractor spring which returns it to the original position as
son as the wedge is sufficiently withdrawn. In priming, the primer is
Mlserted between the arms of the extractor into the primer seat, The
: ad of the primer, seating in 4 recess eut in the rear faee of the ex-
! dctor, pushes the extractor forward until U primer-retaining eateh
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engagos the primer, The extractor and primer are pushed entirely
home by the tapered cut on the inner end of the wedge. >

762, The primer-retaining catch consists of a cateh housing which
iz geeured to the upper end of the reeciver by two serews, a eateh
which slides in and out of the housing, a guide serew which controls
the outward movement of the cateh, and a cateh spring which keeps
the cateh in the eorreet retainine position. This eateh sits in rear of
the primer seat, and when the primer is inserted in the seat the enich
is pushed in until the head of the primer is engaged by the forward
face of the eateh, When the wedge i3 closed and the primer is pushed
home, the end of the wedge pushes the eateh into its housing. When the
primer iz ejected, the arms of the extractor foree the eateh out of the
way of the primer.

763. The lock-operator bar iz secured to the carrier by means of
o T-slot. The movement of the bar is controlled by o wedge operating
plunger, The stop plunger iz houzed in the operating bar, being held
in the housing by means of a stop-plunger key fitted in the forward face
of the operator bar, o stop-plunger spring being used to keep the
plunger against the key. A stop-plunger pull ring is attached to the
end of the plunger to enable the plunger to be litted over the cam sur-
face when withdrawing the bar from the earrier. This plunger works
againgt a machined surface in the carrier and only allows the bar to
be moved the distanee necessary to close the wedge and to align the
firing pin with the primer.

764. The wedge-operating plunger iz houzed in the outer end of the
operator bar, the end of the plunger entering the slot in the operating
eam, Thiz eam being secured to the operating lever of the breeeh mech-
anism eauscs the loek to open and close with the opening and closing
of the breech mechanism. The wedge-operating plunger is secured In
the housing by means of a wedge-operating plunger pin and plunger
pin detent and is kept in the cam slot by means of a wedge-operating
plunger spring. Over the housing for the wedee-operating plinger 18
seeurcd the wedge hand-operating lever. This lever has two helieal
slots dismetrieally opposite, through which it is secured to the housing
by a plunger pin and by which, when the lever is pushed outward, the
wedze-operating plunger is lifted out of the eam slot. The operator bal
can then he moved outward, withdrawing the wedge. The wedge han-
operating lever is used only for repriming or in assembling or iliaas-
setabling the lock, The inmer end of the operator bar is secured Lo the
wodee by means of an operator-bar pin with a spring detent.

765. Safety features of the firing lock may be summarized:

(1) Unless the wedge is fully elosed, () a lng on the hammer, glicing
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in aslot on one side of the reeeiver, prevents the hammer from being
pulled back for pereussion firing; (b) the hammer lug slot in the re-
~geiver eauses the hammer to be lifted, thus breaking the eleetrical firing
girenit.

(2) Unless the breech mechanism is in the fully closed position, (a)
the hammer eannot be drawn back for pereussion firing as the hole in
the erosshead bearing of the breech mechanism iz not in alignment
‘with the hammer thrust pin; (b) the operator bar and the attached
wedpe cannot be placed in the firing position, for the surface of the
Ceam on the outer side of the cam slot is cut down to allow the wedge-
:' 'upgmt.ing, plunger to move over it in withdrawing Lhe operator bar from
the slide, but the surface on the inner side of the cam slot is too high
to permit the plunger to slide over it; (e) a shoulder on the end of the
erosshead bearing of the breech mechanism prevents the wedge [rom
'.’h ing closed.

(3) Unless the wedge is retracted o pin, which is secrewed into the
‘earrier, prevents the rotation of the firing lock to the position for
‘assembly or removal,

(4] When the cocking lever is in its normal position, the under edge
of the cocking-lever latch resis on the face of the wedge, and transmits
'_ the wedge, instead of through the hammer and primer, any acei-
dental blow upon the cocking lever,

760, Briefly, the advantages of the Mark X1V firing lock are:

{1) It ean be reprimed without opening the breech and without
endangering personnel.

{2) By one pull on the cocking lever lanyard it ean be cocked and
fired by pereussion, this eliminates separate cocking and firing opera-

:{3} It has a short, well protecied, insulated firing pin and a short,
J ong contact piece on the hammer,

{4} If the primer is inserted past the primer retaining eatch, the
latter keeps the primer in place and thus prevents the primer from
being jammed or sheared by the wedge.

(8) The design of the lock prevents the possibility of firing the
_'..lmar, either by percussion or by electricity, unless the plug is com-
pletedly elosed.



