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This invention-relates:to gun-turrets, and more 
particularly to those in which asplurality of guns 
may be directed simultaneously for their dis 
charge; this being preferably... under the control 
of a plurality of guanerS.- 
. The invention has as an object, the mounting 
of the plural guns stably within a quite: limited 
space, yet in such a manner: that ready access 
to all may be had by the gunners, the ammu 
nition effectively... and reliably supplied to thern 
and spent ammunition-parts i conveniently disse 
posed of... It is also desired. to direct the guns 
fire by... simple- and compact. motor mechanisin 
and alternatively, by Iaanual means. . 

Fo attain this object, I combine with a turret 
rotatable-il azimuth a gun-carrier rotatable in 
elevation upon the turret, -said carrier consists 
ing of - a plurality of separable. Sections: each 
having- means for mounting one or more... of 
the-guns. There is thus furnished...means...for 
moving the guns together in the tWOS planes, the 
sectional formation of the carrier making pos 
Sible- a structure -- Which SiS. strong:, and - yet: rela 
tively slight and in... which the guns. may readily 
be ?iastalled. -- AS.-heffeini-disclOSed, the gUS are 

O 

2 
nally, extending: Spring, or Springs, fog preyeatr 
ing, by their engagement, angular displacement 
and clogging of the links. At the front of the 
basket-floor, between the containers and is said 
floor, are...doors or removable sections: through 
which access, may be had to the turret and CQnas, 
munication permitted, between said turret; and 
a tank upon, which it, may be mounted. To re 
lieve the breech mechanisme of the guns of the 
load which would be created by the elevation of 
the ammunition-belts from the containerS...thege 
is lifting motor means: for eachioelt disposed in 
the most convenientiaanner, upon the troughs. 
or upon the turret, together. With thanually Qp 
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at different levels is and in different numbers in 
the carrier-Sections, reducing the Space required, 
illcreasing the. accessibility, and, giving a strug 
ture balanced. With, espect to gun-discharge. 
Motiating, means for different portions of each 30 gun are SO. disposed in the carrier as to insure 
rigidity; and to give; a compact arrangement. 
This mounting...meaas, in itself presents: novelty. 
For gun-groups at opposite: Sides of the center 
of the: carrier, there; ace. Qpposite groupS. Of all 
munitions containers: or annular troughs in the 
turret, the troughs being nested: one within an 
other and preferably being... arranged congen 
trically about the axis of rotation of Said turret. 
This... arrangement, giveSia; Very large St0rage 
capacity in a limited Space, With the containers 
symmetrically arranged for most direct delivery 
to the respective guns. The containers or 
troughs are shown as: carried upon the floor of 
a basket or substantially, round container de 
peading from the turret floor, there-being a floor 
space: between the inner troughs for the recep 
tion of spent ammunition-parts, as, cartridge 
cases and, the links of cartridge-belts. To this 
space... the anmunition-parts are delivered by 
ejection-chutes individual to the guns and to the 
partiS; and monted-upon transVerse. Walls. Of the 
gunscalerier, which also support - the mounting 
means for One portion of each gun. In the link 
chutes may be included means, as a longitudi- 55 particular embodiment of my i 
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erable means for initially elevating the belts. 
from certain of the troughs. To guard against 
the accumulation of a; belt; at the outgoing side 
of its motor mechanism: if the Soperation of its 
gun ceases, means may be provided for discole 
necting power from the motor means, this dis 
connecting. means being controlled by a member 
movable by the accumulating belt. Torotate the 
turret. and carrier for the direction of: the guns, 
there is a motor mechanism for each attached to 
a wall of the turrets; it being, geared directly to 
the turret ot to the carrier. Each of two gunners 
in the turret. has: malaual; ineans by which: one 
of the gun-directing movements raay be produced 
as a substitute, for the notor-drive, and there 
is leans. Whereby, either, thes nailla means; Or 
the motor mechanism may be effectively con 
nected Selectively to the gearing...by Which either 
the turret- or carrier is rotated. This connect 
ing * means, - as - hereina disclosed, - consists: ofi; a, 
clutehi vith Whichis, aSSociated meansfor maks 
ing the correspondingº maotor: mechanism ineffec 
tive as the manualmeans becomes efective... The 
preferred form of support upon which the:gua 
carrier is rotatable consists of brackets spaced 
transversely of the turret and attached to the 
front and upper turret-walls, With a crew of 
two gunners: the braickets are respectively in 
front of their gun-positions, and their motor 
controlling or grip mechanisms are attached to 
the brackets, which, because of their size and lo 
cation, afford protection to both the gunners and 
the grip mechanisms. For valves which govern 
the azimuth and elevation motor mechanisms, the 
grip mechanisms of the two guns are joined by 
a lever- and cable-system, so disposed as to avoid 
interference with the crew or the contents of the 
turret. In the cables are shown loaded springs 
by which they are maintained taut. 
In the accompanying drawings, illustrating a 

Vention, 

  



3 
Fig. 1 is a central, vertical, longitudinal sec 

tion through the improved turret, viewed from 
the left when inside facing the front of said tur 
ret, but with the gun-carrier in elevation; 

Fig. 2, a similar Section but viewed from the 
right; 

Fig. 3, a perspective view taken from the front 
and somewhat to the left, with the front turret 
wall broken away and the rotatable gun-carrier 
removed; 

Fig. 4, a rear elevation of the gun-carrier and 
gunS; 

Fig. 5, a similar view of the carrier With the 
guns removed, particularly developing the con 
struction of the carrier and the arrangement of 
the case- and link-discharge-chutes; 

Fig. 6, a vertical section on the line VI-VI of 
Fig. 4; 

Fig. 7, a vertical section of the gun-carrier on 
the line VII-VII of Fig. 4 with one gun and its 
immediately associated parts ShoWn in full; 

Fig. 8, a top plan view of the basket at the bot 
tom of the turret and the magazine-troughs 
therein; 

Fig. 9, a perspective view taken in the direction 
of the arrow X in Fig. 8 of the means for de 
livering the belts of ammunition from the basket 
to the guns on the right-hand side of the turret; 

Fig. 10, an enlarged side-elevation of one of the 
booster mechanisms associated with the ammuni 
tion-troughs; 

Fig. 11, a partial side elevation of the gun-car 
rier and the connected sight mechanism; 

Fig. 12, a top plan view of the elements of Fig. 
11; 

Fig. 13, a broken top plan view of the mecha 
nism by which the guns are directed in azimuth; 

Fig. 14, a side elevation of said mechanism. With 
parts in Section; 

Fig. 15, a top plan view of the clutch mecha 
nism of Fig. 14 with the casing Sectioned; 

Fig. 16, an enlarged sectional detail through the 
by-pass-valve on the line XVI-XVI of Fig. 14; 

Fig. 17, a view, partially in side elevation and 
partially in longitudinal Section, of the right 
hand gunner's grip mechanism for the hydraulic 
control of the direction of fire of the guns in 
azimuth and elevation, together with the manual 
means for moving them in azimuth; 

Fig. 18, a top plan view of the connections at 
the grip mechanism of Fig. 17 to the cables ex 
tending to the hydraulic mechanism; 

Fig. 19, a view, partially in front elevation and 
partially in section, of the left-hand gunner's 
grip mechanism, the hydraulic motor which it 
controls and their connecting means; 

Fig. 20, a vertical transverse Section through 
the gearing included in the connections at the 
rear of the grip mechanism of Fig. 19, 

Fig. 21, a broken side elevation of the mecha 
nism of Fig. 19 viewed from the right; 

Fig. 22, a front elevation of the mechanism 
which furnishes power for rotating the turret 
and gun-carrier; 

Fig. 23, a broken perspective view of the con 
nections between the grip mechanism of the left 
hand gunner and the power mechanism of Fig. 
22; Fig. 24, an enlarged longitudinal Sectional de 
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tail through one of the cable-tensioning devices 
of Fig. 23; and 

Fig. 25, an enlarged vertical transverse Section 
through a gun-mount on the line XXV-XXV of 
Fig. 6. 

O 

At 30 (Fig. 1) is indicated a fragment of a sup 
port which may, for example, be the top wall of 75 

4. 
a tank. In the supporting wall is a circular 
opening having secured within it a bearing-ring 
t for the turret T. The ring has a portion 32 
which is attached to the support 30, and this, with 
an upper portion 34 joined to 32 by Screws, fur 
nishes an annular raceway for bearing-balls 36. 
Upon the balls an inner annulus 38 is free to 
turn, and to this is secured the annular flange 40 
of the turret. This turret has opposite upward 
ly and inwardly inclined side walls 42, 42 and a 
convex or inclined top wall 44. At the front 
between the Side Walls is an opening, acroSS the 
center of which extends upwardly from the flange 
40 to the top wall 44 a guard and deflector-bar 46. 
The turret has a rearward extension 48, the bot 
ton Wall 50 of which is located above the level 
of the flange 40. Rising at each side of the tur 
ret, partly from the top wall 44 and partly from 
...the top of the extension 48, is a vertical Wall 52 
surrounding a hatchway-opening. In each open 
ing may be movable a Sight S, the arrangement 
of which will be described later, and through 
each of which openings one of the two men Seat 
ed in chairs C, C and forming the gun-crew may 
scan. The chairs rest upon a crossbar 53 Sus 
pended from the turret-flange 40. Carried by 
hangers 54 depending from the flange 40 is a 
basket, having a bottom or floor 56, parallel rings 
58, 53 and intermediate inclined stays 60. The 
basket is open at the front, there being in it a 
considerable space in the ringS 58, and at the 
center and front of the floor is an Open Space 
provided at the front with a door 64 (Fig. 8). 
A section 65 of the fioor adjacent to the door may 
be removable, and through the opening thereby 
provided communication may be had between the 
turret and tank. Through it the creWS may paSS 
or they may remove Spent ammunition Swept 
from the turret floor. The door 64 furnishes en 
trance to the turret for the Crew. It may both 
swing upwardly on hinges and be removable 
bodily. 
The turret is designed to carry a plurality of 

guns G, preferably six in number. These guns 
are held in pairs at three levels normally fixed 
against movement upon a rotary carrier R. The 
carrier is in the form of a skeleton-drum made up 
of three generally cylindrical Sections bolted to 
gether (Fig. 5), there being a central Section 70, a 
right-hand section 72 and a left-hand section 4, 
this relation being as viewed from the gunner's 
stations. Each of the sections 72, 74 has a verti 
cal transverse outer Wall 76 and an inner Wall T8. 
At the center of each outer Wall is a hub 80 in 
Which is fixed a trunnion shaft 82 having a bear 
ing at 84 in a fixed bracket 86, a horizontal por 
tion of which is Secured to the front Wall of the 
turret and a vertical portion secured to the top 
wall (Figs. 1 and 3). Each bracket is heavy and 
its points of attachment effectively distribute the 
stresses it receives. With the six guns situated 
at three different levels, ready access to all may 
be had from the Opposite ends of the carrier. All 
the guns are aimed simultaneously during action, 
in elevation by rotation of the carrier upon its 
brackets 86 and in azimuth by rotation of the 
turret upon its ring t. The manner in which 
these movements are effected will be hereinafter 
described. The excess of Weight of the carrier at 
the front, due to the projecting barrels of the 
guns, is counterbalanced by opposite tension de 
vices using SpringS 88, 88 Connected to the floor 
56 of the basket and to the hubs 80 of the carrier 
(Fig. 2). 
The lower and upper pairs of guns G are lo 
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cated within the carrier-section 70, with the for 
ward portion of each gun-cradle. g. supported by a 
device -na (Figs. 5 and 6). upon a projection; 90, 
from the peripheral Wall and extending between 
a vertical transverse-partition-or Wall 92 (Fig. 5). 
at the center of the section and an outer inwardly 
projecting, flange 93. (FigS.5 and.6) ... In each of 
the side sections 2 and 74 is-one of the guns: of 
the intermediate, pair, with the forward portion 
of its cradle supported by a device.m. (Figs, 5 and 
7) upon-a projection 94 fron-the-peripheral-Wall 
and extending between the transverse...walls 6 
and 8. The guns in the carrier-Sectiohs 2 and 
4 are mounted at the level of and adjacent to. 

the truEnnions 82, while the guns in the section 
0- are spaeed substantially equally on-opposite 

sides of the center of Said. Seetion, and above-aad 
below-the axis-of the trunnions. This-arrange 
raefat tends ... te balance the Shock - of the guth-dis 
charge: For adjustably-supperting the rear of 
each gun with respect to its carrier, there-is-means 
guided at 96 or 98 (Figs, 4, 6 and 25) for move 
ment vertically with the rear- portion of said 
gun. For the upper and lower pairs of guns- this 
supporting means is upon the inner walls 78 of 
both side sections 72 and 74 and for the inter 
mediate pair at 98 upon the outer wall 76 of both 
of said sections (see the six wall bosses in Fig. 5). 
Both the forward and rear supports may be the 
same for all of the six guns, so but one pair will be 
described, In one of the projections 94 (Fig. 7), 
for example, from the carrier-walls is a generally 
vertical passage, in which the shank 90 of a pivot 
member 2 of a device m is free to turn. At its 
upper extremity the member 102 receives a hori 
zontal pin fe4, upon which may turn a yoke G6 
clamped by a bolt (8 to the gun-cradle g. Upon 
this forward mount the barrel of the gun has a 
universal movement, to swing both horizontally 
and vertically. It receives the greater part of 
shock of discharge of the gun, and the mounting 
projections 90 and 94 are from the peripheral 
carrier-wall where the sections are bolted to 

er and are most rigid, thus offering the max 
innum resistance. Upon the rear guide. 96, ar 
ranged for convenient access by the gunner, a 
slide 0 is movable. (Fig. 25), it having a hori 
Zontal extension f 2. Threaded in the guide is a 
Screw. 4 receiving, a portion of the slide between 
a peripherally notched finger-piece its and a 
fange. 8. Rotation of the screw, will raise or. 
lower... the slide-and-its extension, and this ad. 
justment may be maintained by a detent 20, 
pivoted upon the slide and engaging a notchin 
the finger-piece. Into the extension. I2 is 
threaded a sleeve. 22. Within the sleeve, and 
splined to it at 24 a spindle 26 is rotatable by a 
head .28 similar to the screw 4. The lower 
portion of the extension is divided longitudinally, 
to be drawn in to clamp the sleeve by a screw. 39. 
passing through an opening in one portion and 
threaded into the other. Straddling the sleeve 
22, between the head 28 and a collar. 32 fast 
upon the opposite end of the spindle are depend 
ing lugs , 34, 34 of a guide member 36. In 
lower ways 38 in this, member a slide f4) is mov 
able longitudinally of the gun, it having an up 
wardly extending pivot-projection 42 entering 
a slide 44 movable in upper ways. 46 in the slide 
149, with a capacity for some lateral play. Rota 
tion of the spindle 26 turns the sleeve 22, when 
this is unclamped, thus shifting:the guideº mem 
ber 36 horizontally. The slide 44 carries a lug 
146 for connection by a bolt 48 to spaced lugs 
50 depending front-the-rear of the-gun-cradle g; 
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The lugs. 46.to; which are connected four guns. 
in the scentral. Section, loss of the: carrier are ina. 
clined outwardly from each of the. slides, 44 to 
give Space in which access may better be had to: 
the breech-mechanism and the empty cases and 
the links of ammunition-belts-discharged. Open 
ings 52 in the vertical Walls of the sections per-. 
mit, amongº other purposes, the guth-GreW. to reach 
from Ohe-to anothers. - 
For-the-purpose of bore-sighting a gun, with 

the clamping screw. 30 of its mount backed 
off and the detent: 20 released, the muzzle of 
the gun projecting from the turret-through a 
opening. 53 in the front of the carrier may be: 
raised or lowered by: turning the screw 4 and 
thereby leorrespondingly moving the rear of the 
cradle, while the gun may be swung laterally by 
rotation of the spindler 26 and sleeve. 22. Dura 
ing-these adjustments, the -forward portion of 
the eradle' pivots respectively; at 04 and 00. 
Fhe capacity for longitudinal movement of the 
slide. 40-accommodates the rectilinear movement. 
of the-slide 0- to the arcuate Swing of the 
cradle-projections 50 during the adjustment of 
the gun in elevation, while a similar compensal: 
tion during adjustment in azimuth is obtained 
between the movements of the guide. member 
36 and lugs. Í 50, in consequence of the pivoting. 

of the slide .44 at 42 and the lateral play of 
said slide in the i-ways 46. This mounting, by 
locating a considerable part of the is elevation 
varying mechanism at one-side of the gun, gains 
economy, in space, so much needed where: the 
guns are to be located. One above-another in a 
movable carrier, while ample bearing surfaces. 
between all movable parts are still provided. A 
the elements through which the-adjustments are 
to be made are conveniently arranged close-to 
gether at the rear of the gun. It is further to: 
be noted, that by making the adjustment of the 
outwardly inclined guns in elevation by move 
ment in a plane at right-angles to that in azi 
muth instead of in the plane of their inclina 
tion, the adjustment does not introduce an error 
into the azimuth setting. 
Ammunition for the guns is supplied in the 

form of belts of the well-known disintegrating 
link type, the cartridges I, being clipped in the 
successively interlocked links l (Fig. 9). The 
belts are held folded back and forth in succes 
Sive...layers in magazine-troughs, of which there 
is one for each gun (Fig. 8). The troughs are 
arranged in two groups or sections A, A of three 
each, a group Serving the group of guns at the 
corresponding side. of the carrier. R. They are 
generally arcuate and concentric, the troughs of 
a section being, constructed as a unit, with a 
bottom: wall 60, and vertical side walls, t2. In 
each Section, the outer trough a serves, the outer 
most gun.in the carrier or the gun in the corres. 
sponding outer carrier-section 12 or 74. The next 
or: intermediate trough a supplies the upper, guna 
at that side- of the center-section 70 of the car 
lier, while the inner trough a2 is for a lower gun 
in that. Section. The concentric troughs; rare 
eEnclosed. Within the Substantially round container 
or basket and are nested, one within another to: 
provide the maximum. Storage-space for the piled. 
loops of ammunition-belts for: the...plural guns, 
and with the thicker primer-ends of the car 
tridges at the outside, at a greater radial distance 
from the axis of the basket than the bullet-ends, 
the belts, conform naturally to the curvature of 
the troughs. To relieve the breach mechanism 
of the guns from the load resulting from the 
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lifting of the belts the entire distance from the 
troughs, there is associated with the forward ex 
tremity of each trough a booster or belt-elevating 
mechanism. This mechanism may be of a Con 
ventional type in which a cylinder 64 (FigS. 9 and 
10) is rotated by an unillustrated motor con 
tained within it, the cylinder having secured side 
by side upon its periphery toothed flanges 66, 
66 so formed as to engage the cartridgeS. L. in 

the belts at opposite sides of their longitudinal 
centers occupied by the links l. Each booster is 
carried upon a casing, two each designated by 
the character 68 (Fig. 9) being attached to 
the lower interior portion of the turret T, while 
a casing if G is fastened directly to the top of 
the trough a. Between the upper casings 68, 
68 and lower casings T2, 72 attached to the top 

of the troughs all and a extend belt-guiding 
chutes fi4, 74. The chutes for the troughs a 
may be of sheet-metal; those for the troughs a, 
which are longer and more curved, are of the 
linked type. From the casings f 10 (Figs. 8, 9) of 
the troughs a the cartridge-belts paSS directly to 
the breach mechanisms of the guns in the outer 
sections of the carrier R. Attached to each of 
the casings 68 and 70 and to the corresponding 
gun is a flexible chute 75 (Fig. 9) similar to the 
lower chute 74 for the trough a, this chute 75 
guiding the cartridge-belt and bending there 
with during the oscillation of the carrier. 
. In each of the casings f72 is rotatably mounted 
a cartridge-engaging cylinder 76 similar to the 
cylinders 64. To the ends of the spindles 78 
of these cylinders a hand-crank 80 may be ap 
plied and rotated to lift the cartridge-belt from 
the corresponding trough when the end of Said 
belt is to be delivered initially to the breech. 
mechanism of the gun. No Such aid is neceS 
sary for the trough a because of the short and 
direct path to the gun. The direction of advance 
of the belts to the guns is Such that those for 
the troughs a1 and a pass below the booster 
cylinders 64, while for the trough a the belt 
travels above the cylinder. In each case, there is 
opposite and in close proximity to the cylinder 
a curved guide-wall 82 (Figs. 9,10). Each wall 
is. pivoted at 84 to its casing and is held nor 
mally in proximity to the booster-cylinder to place 
the cartridge-belt in engagement with the teeth 
66 for its advance. This position of the Wall is 

yieldably maintained by a spring 86 at each side, 
this surrounding a headed pin 88 extending 
along the side of the casing from a lug 90 fixed 
to the wall í 82, said spring abutting at its ends 
against the head of the pin and against a bracket 
92 on the casing through which said pin paSSes. 
A switch 94 is carried upon each of the casings 
TO or 72 and may be opened when its actuat 

ing member 95 (Fig. 10) receives contact of 
a projection 96 from the corresponding wall 82. 
This Switch controls the circuit of the booster 
motor. If, with said motor in operation, the cor 
responding gun jams and ceases to feed the car 
tridges into the breech mechanism, piling up of 
the belt outside the booster-casing is prevented 
by yield of the wall 82 against its springs, as 
the resistance offered by the belt to advance 
causes it to force out the Wall, opening the cir 
cuit of the booster-motOr. The cartridge-belt 
therefore remains at rest in the trough until 
renewed fire of the gun takes up any accumula 
tion of cartridges between the casing and the 
gun. When this occurs, the Springs 86 restore 
the wall 82 to its normal relation and the Switch 
94 closes again, starting the booster in Operation. 
Asleeve f 98 is shown surrounding the spring. 86 
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between the bracket 92 and the head of the pin. 
The length of the sleeveis Such that the movement 
of the casing-wall is limited by the contact with 
it of the pin-head, and the cartridges cannot 
accumulate and clog later advance by rolling up 
and riding over one another in a wider space. 
After a cartridge has been fired, the empty 

case and the disengaged connecting link of its 
belt are separately received by ejection-chutes 
202, 204, 206 and 208 secured to the walls 92, 
76 and 78 of the carrier R. (Figs. 5, 6 and 7) and 
therefrom discharged upon the central portion 
of the floor 56 of the turret, from Which they 
may be removed at intervals upon opening the 
floor-Section 65. (Fig. 8). The chutes may each 
be rectangular in CrOSS-Section with an upper 
receiving throat and a lower delivery-Opening. 
The throats lie in proximity to the portions of 
the breech mechanisms of the guns from which 
the cases and links are ejected. The delivery 
from the carrier is through an opening 200 
(Fig. 7) in the peripheral wall of the section in 
which the chute is located and above the receiv 
ing portion of the basket. When the guns are 
raised at a considerable angle in elevation, the 
ejected parts are deflected down Wardly and rear 
Wardly by the front turret-Wall, the bar 46 and 
an apron 2i. This apron is secuired to the 
trough-Walls 62 and extends over the turret 
flange 40. Attached to one side of the wall 92 
of the section 7), with its receiving throat near 
the center of the Wall, is the case-chute 202 for 
the upper gun (Figs. 5 and 6), its delivery open 
ing being above the Wall-opening in that Section. 
Below and outside the case-chute 202 is a case 
chute 204 for the corresponding lower gun. Sup 
ported upon the Wall 92 in front of the case 
chutes is a link-chute 206 for the upper gun and 
beside and below it a link-chute 208 for the lower 
gun. Upon the opposite side of the wall 92 are 
four similarly arranged chutes for the other pair 
of guns in the central Section of the carrier. 
Upon each of the walls 76 of the side Sections 
72 and 74 of the carrier is a case-chute 20 for 
the gun at that side (Figs. 5 and 7), and into this 
chute delivers a link-chute 22 mounted on the 
inner wall of that Section. From Figs, 6 and 7 
it will be seen that the lower guns of section 7 O 
are mounted somewhat to the rear of the com 
panion-guns. This permits the link-chutes 206 
and 208 to be placed side-by-side, parallel to each 
other. Simple straight chutes may thus be used 
and clogging avoided. Brackets 24 (Fig. 6), by 
which the link-chutes are supported, have slot 
and-screw connections 216 to the carrier, provid 
ing for the more exact registration of their receiv 
ing throats with the breech mechanisms of the 
gllS. 
The two sights S, of any desired type, by which 

the fire of the guns may be directed by the 
gunners in the chairs C, C are mounted respec 
tively at the centers of two yokes, each having 
arms 220, 220 (Figs. 1, 11 and 12). The outer 
arm of each yoke is pivoted at 222 in the outer 
Wall 52 of the corresponding hatchway, while 
the inner arm is joined to one extremity of a 
sleeve 224 surrounding a spindle 226 rotatable 
in Spaced lugs 228, 228 depending from the top 
wall 44 of the turret. Each of the inner yoke 
arms is joined by a link 230 to a crank-pin 232 
projecting from one of the walls 76 of the car 
rier R. Thus, the movement of rotation of the 
carrier which SWings the gun in elevation is com 
municated to the sights to shift them through 
the Same angle. For the direction of the guns 
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in-azimuth, the sights, of course, rotate with the 
turret. - 
... To produce the movement of the guns in 
azimuth by the rotation of the turret T and in 

10 
their inner faces, while being capable of limited 
movement longitudinally of the shaft. Arranged 
to turn in the casing 262 are opposite spindles 
32, 32, having, between the marginal portions 

televation by the rotation of the gun-carrier R, 5 of the disks 300, 302 and outside the disk 298 there is mounted in the rear extension 48 of the 
turret a casing 350 (Fig. 22) in which are a 
'motor and two pumps operated by said motor. 
The motor and pumps may be conventional and 
-are not illustrated. The motor receives current 
through a cable 252 (Fig. 2) and a collector de 
wice-contained within a casing 254 located at the 
center of the turret-floor 56. From the pumps 
piping 256 (Fig. 22) leads to , azimuth motor 
mechanism M. (Fig. 3). and piping 258 to ele 
.vation motor mechanism M (Fig. 3), by which 
the guns are given their respective directional 
movements. 
To consider first the azimuth mechanism M, 

and referring to Figs. 1, 13, and 14, there is at 
tached by brackets 260 to the flange 40 of the 
turret at the rear, a casing 262 made up of a 
plurality of sections. To One extremity of the 
casing is attached an hydraulic motor 264 re 
ceiving oil under pressure through the piping 
256. Its driving shaft 266 (Fig. 14) is joined 
to a main shaft 268 journaled in the casing 262 
and carrying a worm 270 of reducing gearing 
-including successively a worn-wheel 272 (Fig. 
13), a pinion 274 and a gear 276, the latter mesh 
ing with an internal gear 28, formed upon the 
bearing-ring t (Fig. 1). The rotation of the 
motor 264 is thus communicated to the turret 
at a greatly reduced rate, so it may be turned in 
azimuth through an unlimited angle. 

Instead of driving the turret by a motor, as 
just described, it may be desirable for one of 
the gunners to turn it manually. Means is fur 
nished for the accomplishment of this by the 
man at the right of the turret. In a section of 
the casing .262 is clutch mechanism c (Figs. 14 
and 15), which may connect the shaft 268 to 
or disconnect it from a flexible shaft 280 which, 
at its opposite end, is joined to a shaft 282 ro 
tatable in a casing 284 (Fig. 17). This casing 
supports the motor-controlling mechanism of 
the right-hand man, it being attached by a 
bracket 285 to the rear side of the right-hand 
carrier-bracket: 86. Journaled in the casing 
transversely of the shaft 282 is a short horizontal 
shaft 286, upon which is fixed a spiral gear 288, 
with which meshes a spiral pinion 290 on the 
shaft 282. Upon the opposite ends of the shaft 
286 are fastened crank-arms 292, 292, each hav 
ing a-hand-hold 294. Grasping these hand-holds, 
with the clutch c engaged, the right-hand gunner 
may turn the flexible shaft 280 and thereby the 
shaft 268 and, through the intermediate gear 
ing, the turret T. With the clutch disengaged, 
rotation of the shaft 268 normally driven by the 
motor 264, is not communicated to the shaft 
280, and the hand-cranks 294 are at rest. 
A convenient form of clutch for the present 

purpose is of the double friction type. To an 
extension 296 (Fig. 14) of the shaft 268 a disk 
298 is Splined and has arranged for engagement. 
with its opposite faces disks 300 and 302, the 
hubs of which are rotatable upon bearings 304 
about the extension 296. "The disk 302 is con 
nected to turn the shaft 288. Surrounding the 
disk-hubs are expansion-springs 306, 306, each 
abutting at its inner end against its disk and 
at the opposite end against a thrust-bearing 308. 
The putter disks are compelled to turn together 
by intermeshing projections 310 (Fig. 15) from 
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and the disk projections 3 fe, pairs of diametric 
cam-projections 34, 34. The spindles 32 may 
be turned by a hand-yoke 3 f6 (Fig. 13) fixed to 
their outer ends. With the spindles so positioned 
that the cams lie parallel to the inner faces 
of the outer disks and out of contact therewith, 
the Springs 306 force the outer disks into Suchen 
gagement with the intermediate disk that they 
all turn together, the latter disk shifting along 
the extension 296 as may be necessary to equalize 
the pressure, "The disk 302 therefore drives the 
shaft 28t for the manual rotation of the turret. 
Turning with the yoke 3 f6 is an arm 3 i8 which 
is joined by a link 320 to an arm 322 on the plug 
of a by-pass-valve 326 adapted to connect the 
opposite sides of the pressure-line 256 from the 
pump to the motor 264. As appears in Fig. 16, 
when the clutch c is disengaged, the valve is 
closed and pump-pressure is transmitted tó 3 the 
motor for its operation. When, however, theyoke 
3f6 is actuated to engage the clutch for the 
manual rotation of the turret, the link 320 opens 
the valve so the motor circulates the oil idly 
therethrough, relieving the gunner of the burden 
of any substantial resistance. na 
The power-rotation of the carrier R. and con 

sequent movement of the guns in elevation is 
effected by the motor mechanism M, see Figs. 2, 
19, 20 and 21. Here, an enclosing sectional casing 
330, is attached by brackets 332 to the upper-wal 
wail'aig of the turret near its center. An hydraulic 
motor 334 supplied with pressure through the 
'piping 258 is attached to the casing with its driv 
ing shaft 336 connected to a main Shaft 338 jour 
inaled within the casing. Worm-gearing 340 and 
a series of spur-gears 342 furnish a speed-reduc 
ing drive to a gear-segment 344 fixed to the cen 
stral section 70 of the carrier R. By providing 
slot-and-screw connections between the casing 
330 and the brackets 332, the position of the for 
mer may be varied and correct meshing of the 
gearing 342 with the segment obtained. 
To enable the left-hand man to direct the guns 

manually in elevation, the shaft 338 is connected 
by bevel-gearing 346 to a shaft 348 journaled in 
the casing 330. A clutch cl, which may be in all 

i essential respects similar to the clutch c, joins 
the Shaft 348 to a shaft 350 through a universal 

A second universal coupling 352 
connects the shaft 350 to a short shaft 354 jour 
naled horizontally in a casing 356 attached to the 
left-hand carrierbracket 86. The universal con 
nections permit the adjustment of the casing 330. 
The shaft 354 carries a pinion 358 meshing with a 
gear 360 on a shaft 362 rotatable in the casing 
below the shaft 354. Upon the opposite extremi 
ties of the shaft 362 are opposite hand-cranks 
364, the rotation of which by the left-hand gun 
ner is transmitted back --through the clutch cl. 
and the gearing to the carrier R. The clutch is 
tengaged and disengaged by a yoke 366, as in the 
azimuth mechanism, and the actuation of a by 
pass-valve 368 upon the engagement of the clutch 
relieves the operator of the resistance of the 
motor 334. It is to be observed that save for the 
momentary shift from motor to manual-drive 
and the reverse, both the turret and gun-carrier 
are always under the control of their driving 
mechanisms. This, since these mechanisms for 

I5 the turret and carrier are connected directly to 
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the respective gearing mechanisms through which 
the driving force is transmitted. Further, be 
cause of - this independence of the azimuth and 
elevation-drives from each other, they may be 
utilized together to control the direction of the 
guns. If, for example, the azimuth motor mech 
anism becomes inoperative, the right-hand gun 
ner. may engage the clutch c, simultaneously 
opening the by-pass valve 324. Then he may r0- . 
tate the turret through the cranks 292, while the 
other gunner continues to employ his hydraulic 
mechanism. Both - the mechanisms M and M 
provide a direct gear-drive for the respective gun 
directing means, all the elements of these mech 
anisms being well-removed from the space re 
quired for the gun-crew and their equipment. 
As is customary, the operation of the azimuth 

motor 264 and the elevation-motor 334 is con 

5 

trolled by valves, these not being illustrated but 
being contained in the casing 259 and actuated 
through stems 376 and 378 respectively (Fig. 22). 
Connections are provided through which the 
usual grip mechanisms of both men in the turret 
may operate both valves, and, taking first the 
connections for the right-hand man, they may 
be seen in Figs. 1, 17, 18, 22 and 23 with the grip 
-mechanism for the left-hand man shown in front 
elevation in Figs. - 19 and 21. In a rearward pro 
jection 380 from the casing 284 (Fig. 17) the 
shank 382 of a yoke 384 is arranged to turn about 
a generally vertically axis. The corresponding 
grip-mounting for the left-hand man is in a pro 
jection from the casing 356 (Fig. 21), like elle 
ments of the two grip mechanisms being identified 35 
by the same reference characters. The main Sup 
port of each of the two mechanisms is the cor 
responding bracket 86, at the rear of which it is 
located. This relatively massive bracket fur 
inishes a shield against gun-fire for the grip mech 
anism and, to Some extent, for the gunner. 
Pivoted at 386, between the arms of the yoke 384 
is the body 388 of the grip mechanism, to the 
opposite sides of which are attached hand-holds 
390, 390. Projecting from the inner or rear por 
tion of the yoke 384 is an arm 392 to the end of 
which is pivoted a link 394 adjustable as to length. 
The opposite extremity of this link is joined to 
one arm of a bell-crank lever 396 fulcrumed for 
horizontal movement upon the adjacent Wall 42 
of the turret. These connections are shown in 
Fig. 23 as for the left-hand man. To a second 
arm of the lever 396 two links 398, 398 are con 
nected by a common pivot. From the respective 
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Sion 48, being guided by sheaves 402 rotatable 
upon the turret-walls and the casing 250. Fixed to 
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the stem 376 of the valve in the casing controlling - - 
the azimuth-motor 264 is a bell-crank lever 404 
to a horizontal arm of which opposite links 406, 

, 406 are pivoted, and to these two links the cables 
400, 400 approaching from opposite directions are 

60 

respectively attached. So, as the gunner swings -- 
the hand-holds 396 laterally, the connections just 

. Outlined open or close the valve, this correspond 
ingly moving the turret to direct the guns G in 
azimuth. To rotate the carrier R, for similar 
control of the elevation of the guns, a vertical 
link 408 is pivoted to the front of the grip-body 
388. The lower end of the link is pivoted to one 
arm of a bell-crank-lever 4f0 fulcrumed about 

: a horizontal axis upon the mounting of the spindle 
382 of the grip mechanism. An adjustable link 
42 joins the lever 40 to a second bell-crank 
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lever 44 fulcrumed about a vertical axis upon 
the adjacent tank-wall. As with the azimuth 
controls, double links 46, 46, cables 48, guided 
over sheaves 420, double links 422, 422, and a bell 
crank-lever 424 join the lever 44 to the stem 38 
of the valve governing the elevation-motor 334. 
Since it is desired that both men in the turret 
shall be able to direct the gunfire, vertical arms of 
azimuth lever 404 and of the elevation-lever 424 
are connected respectively to the yoke and body 
of the second man's grip mechanism by means in 
every essential respect identical with what has 
just been described. The azimuth cables 430, 430 
and elevation-cables 432, 432 appear in Fig. 23, 
leading off toward the right of the turret. 
In each of the cables of the valve-controlling 

system is preferably included means S for taking 
up slack, so that movement of the grip mecha 
nisms may be communicated accurately to the 
valve-levers 44 and 424. As illustrated in de 
tail in Fig. 24, into one extremity of a cylinder 
434 is threaded a plug 436. The (opposite extrem 
ity of the cylinder has an internal shoulder 438 
against which the outer end of an expansion 
spring 449 is seated. The cable 400, for example, 
is divided, one section passing through an axial 
bore in the plug 436 and being secured to a ter 
minal 44 free to turn in a depression in the 
inner extremity of the plug, while the adjacent 
cable-end is fixed to a terminal 442 of less di 
ameter than the internal diameter of the cylin 
der and bearing upon a washer 444 abutting 
against the spring. By adjustment of the plug 
longitudinally of the cylinder, the Spring may 
be so loaded or put under such a normal degree 
of compression that its expansion will hold the 
cable taut, thus communicating the movement 
of the gunners' grip mechanisms accurately to 
the valves. - 
There may be included in the hydraulic mech 

anism within the casing 250 an unillustrated 
valve, to the stem. 450 of which an arm 452 is 
attached (Figs. 2 and 22). A link 454 joins this 
arm to one arm of a bell-crank-lever 456 full 
crummed upon a bracket 458 depending from the 
top wall 44 of the turret. A second arm of the 
lever is connected by a link 460 to an arm 462 
secured to the sleeve 224 (Fig. 11). These con 
nections actuate the valve as the carrier R, ro 
tates, closing it to shut off pressure from the 
elevation-motor 334 when the carrier is turned 
beyond the desired limiting angle in either di 
l'ection. 

Having described the invention, what I claim 
as new and desire to secure by Letters Patent 
of the United States is: 

1. The combination With a turret rotatable in 
azimuth, of a gun-carrier rotatable in elevation 
on the turret, a plurality of guns mounted on 
the carrier, a substantially round container be 
neath said carrier and concentric to the axis of 
rotation of the turret, said container enclosing 
annular troughs nested one- within another, one 
trough being provided for each gun, motor means 
for elevating ammunition belts from the Outer 
troughs to the outermost guns, said motor means 
being attached to the container, and ammuni 
tion-belt elevating motor means for the inner 
guns, said latter means being attached to the 
turret. 

2. The combination with a turret rotatable in 
azimuth, of a gun-carrier rotatable in elevation 
on the turret, a plurality of guns mounted on 
the carrier, a container depending beneath said 
carrier and concentric to the axis of rotation of 
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the turret, said container having walls forming 
troughs one within another, one trough being 
provided for each gun, and motor means for 
elevating ammunition-belts from said troughs to 
Said guns. 

3. The combination with a turret rotatable in 
azimuth, of a gun-carrier rotatable in elevation 
On the turret, a plurality of guns mounted on the 
carrier, a portion depending from the turret hav 
ing vertical walls defining ammunition-belt 
troughs One within another, one trough being 
provided for each gun, and means for elevating 
ammunition belts from said troughs to said guns. 

4. The combination with a turret rotatable in 
azimuth, of a gun-carrier rotatable in elevation 
on the turret, a plurality of guns mounted on 
the carrier, a portion depending from the turret 
having vertical walls defining arcuate ammuni 
tion-belt troughs one within another, one trough 
being provided for each gun, means for elevating 
ammunition belts from one of Said troughs to 
each of Said guns, said elevating means including 
a yieldable wall along which the belt is elevated 
and which is displaceable by an undue accumu 
lation of Said belt, controlling means for said ele 
vating means actuable by movement of said yield 
able wall, the said vertical walls being concentric 
With the axis of rotation of the turret and the in 
nermost vertical wall enclosing a space constitut 
ing an entrance to the turret for the crew. 
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