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BREECH OPERATING MECHANISM

Ohe L, Beal'_dsley, Washington, D.
;. 1L, and Harvey M Braucher,

Fox, ‘Chiea

Baltim te; Md.; assignofs"
of Amenca. as. tbpresented by th gS

Wat

Applica.tlon Apnl 28 1948, Serlal No.
(CL'8924) -

8 Claims.

(Gra,nte& uhder  the act

amended April 30, 1928; 370 O. G

The invention deseribed herein may be manu-
tactured and used by or for the Government for
governmental purposes, without the payment to
us of any royalty thereon.

T'heé present invention relates to a breech oper-
ating mechanism for heavy caliber artillery weap-

ons, particularly to a mechanism for utilizihg

the forces of recoil and counterrecoil for obtain-
iiig the automatic opening of a breechblock and
the ejectioh of a spent round of ammunition.

An object of the invention is to utilize the
‘thoveinent of a breech mechanism dunng coun-
terretdil to condition a bréechblock opemng de-~
vice so that automatic actuation of the same to
open ‘a breechblock Occurs durmg completmn of

A further object is to conipress a spring dev1ce

10

15

during ‘counteérrecoil movemeint of the weapon -

batrel and to release the potetitial etiergy of such
compressed spring ‘device during the completion
‘of ‘the recoil movement to ‘opeti the breechblock.

20

A -§till further object is to promde for manual .

actuation of the breechblock 1ndependently of the -

autematic breechblock opening device. ,
The exact nature of this invehtion & ‘well g

‘additional objects and -advantages thereof will

‘hecorhe apparent upon referénce to the follow-

ing specification and dccompanying drawi‘ng’s in ¢

which:
Figure 1 is a side elevational view of: the inven-
tion, parbially in section, :applied to 'an artillery

. Cos Ra,lph W

he United States
ecretary of -

!23,744 ,

of March 3, 1883,
G. %59

The breechblock 1 is slid to ‘either a selosed -or
opened position ‘in -a -conventional manner

.through ‘a crosshead, not shown,: slidable -in a
.Te<shaped. slot 4 and attached to a breechblock

‘crank 5, The crank § is integrally formed w1th a
tubular shaft 6 keyed toa mainshaft 1. - Fa

The ends-of the main shaft. T are keyed within
bushings:8 .and 8’ rotatably supported within the
breech ring 3. The upber end of the main shaft
¥ is provided with ‘a crank arm 9. A pintle pin
10 connects the crank arm §to alink<€hain {4 piv-
otally.-attactied to'a piston rod 2 for compressing
‘a clo§ing spring {3 within a:sbring cylinder 44.:

In'a manner well known tothe 2it, thé com=
bression spring 48, through the link.chain i1 con- .
‘mected 10 crank 9-on the Shaft 4, will:turn the
same to shde the breechblock i to a closmg pos1- .
mumtmn is ra,mmed 1n1;o the gun chamber ot
‘shewiny the Titn ‘of the ‘cartridge ‘case will'tirip the
extractors, 1ot shown, to release ‘the breechblock
foir ‘moveémeént by ‘the sprmg #8 %0 the ¢l0sing po=
‘gition.:

6 the upper end of the :shaft 7 ‘is secured &

30

weapon, the latter being shown in battery posi-

tion preparatory to firing;
Figure 2 is an end elevational view of Figure 1;
Figure 3 is-a partial bottom view of Figure 1;
Figure 4 is a bottom view of :a latch housing
forming part of the invention 'and shown de-
tached from the weapon of Figure 1;

35 -

Figure 5 is a sectional view through.line 5—5 ‘

-of Figure 1;
Figure 6 is a sectional view through. line 6—6
of Flgure 1;

40 :ma.nner Joy the autoratic breech opening mecha-

Figure 7 is a partial view of Figure 1, showmg a,

‘hand lever for optionally opening the. breechblock
and a breech closing spring assembly for auto-
matically closing the breechblock upon chamber-
ing of a cariridge case in the gun chamber; and
Figure 8 is a sectional view through line 8—8
of Figure 2.
. A breechblock [ is-slidable-in horizontal guides
2 of a breech ring 8 of an:artillery piece.. The
breechblock I is of the horizental sliding type,

that is, the breechblock 1 is movable toward and - 2
‘This

away from an observer viewing - Figure -1,
type of breechblock forms ho part of the- present
invention. other than to illustrate its.adaptability
to a gun, the present inventmn being -equally

45
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adapted for use with a. gun: -having a. breechblock .

Téciprocable ifi directions otheér than hofiZontal.

héaded ‘pivot vin 15 on which is pivoted a hand
Jever-18. -“The ‘hand lever 16 has a latersl pro-
Jectlon 1T adapted to strlke a ‘segmental Tug ‘18
mtegral with the -crank arm9. . The segmental

Tog 185" made sutficiently large in-order that it

may also function to counterbalance the shaft 7.

'The hand lever 16-is employed for manually To-
‘tating ‘the ‘shaft 1, mdependently ‘of the auto-
Yiatie bresch opemng ‘mechanism, .in “the event
‘the occeasion aiises for such operation. Rotation
of the hand Tever . 16 in.a coumterclockwise direc-
tion (see Flgure 7 will .causé its projection 17%0
strike the lug 18 to rotate the tubular shaft 7 to
open the breechb]ock 1. However, the tubular
shaft 7 is.free t6.be rotated in g counterclockwise

nism in.a manier to Pe later descrlbed When
not.- in use, the hand lever-16.i$ Jocked.in. 1nopera- :
hve posifion by.a cateh 19,

‘'The.lower: sleeve.8’ is.provided with an- annular
flange 20 having 3 radlally extendmg crank: por-
tion 20’ having a semi-circular notch 2i. The
width of the annular flange 20 is decreased for a
-portion.ef its Iperiphéry, -as-indicated by 24/, to
~prov1de clesrance for movement of:a driving:pin
22 carrled by-a ciréular ‘plate ‘23 rotatably ‘re-
‘tamed by at ﬂa.nged bolt 24 on ‘a-reduced- portlon

T'to- ope‘n ‘the- breechblock 1" and s1mu1taneously
compress the closmg spring 18, °
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Attached to a bottom plate 26 §ecuied to the
breech ring 3 through bolts 26, is a circular gear
casing 271 enclosing the circular plate 23 and car-

rying a tubular rack casing 28 in which is slid- - .
able a reciprocable rack 29 meshing with teeth

30 formed in the periphery of the circular plate
23 for oscillating the same.

A key 31 is carried by a pair of ﬂange members
32 secured to the rack casing 28 and depends
into a longitudinal keyway 33 in the reciprocabie
rack 29 to guide and hold the same against ro-
tation.

&

.During. this movement in recoil the .spring 40

will move the plston 39 forwardly (to the right in

Figure 1) to take up the clearance between if
and the depressed sear 50. This then results in
the piston 39 likewise moving to the rear with
the remainder of the mechanism.

Just prior to the termination of the recoil

.. movement of. the bréech ring 3, the cam follower

10

The rack 2§ is provided with an’ extension 34 -
reciprocably supported by a lined stop sleeve 85 .

carried by a closing disk 36 for a spring cylinder
37 attached to the plate 26, as best seen in Fig-
ure 5.

The rack extensmn .34 has an intermediate
threaded portion 38 to which is secured a piston
'39 for compressing between it and the disk 36’ a
reset spring 46. The rack extension 384 also ter-
-minates’in a reduced push rod portion 41 adapted
to strike a stop button 42 fastened to a plate 43
rigidly atached to the main carriage frame 44
.of the weapon for a purpose to appear.

Attached to the top of spring cylinder 31, see
Figure 1, is a substantially rectangular latch
housing 45, a bottom view of which is shown in
Figure 4. In one end of the housing 45 is jour-
naled a stub shaft 46 for oscillation by a cam fol-
lower 47 secured to said shaft 46 and adapted
1o slide against and off the underside of an L-
shaped cam plate 48, in a. manner to be described,
rigidly secured to the main frame 44 of the
weapon.,

The stub shaft 46 has a central portion 49 of

16

20

25

30
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cylindrical cross section for rotatably supporting

g sear 50.
the shaft 48 and the cylindrical portion 49 the
shaft 46 is provided with portions 51 of square
cross section to which are secured the bifurcated
ends 52 of a lever 53 which straddles the sear 50.

Intermediate the bearing portions of -

40

The free end of the lever 53 is provided with a

centering pin 54 for locating a compression spring
55 seated in a notch 56 on the cylinder 31. The
spring 55 biases the lever 53 in a clockwise direc-

45

tion to maintain the cam follower 47 against the

cam plate 48.

A headed pin 51 loosely depends through a lever
opening 58 in lever 53 and is securely anchored
to the sear 58. A spring 59 tends to maintain the
lever 58 and sear 50 angularly separated. The
sear 50 is adapted to projeet within the cylinder
27 and into the path of the piston 38 for a pur-
pose to be explained. Movement of the sear 50
into the cylinder 37 is limited by a ledge 60 on
the sear 50 abutting the cylinder 37.

The length of the extension 34 is so chosen that
upon completion of the counterrecoil movement
by the breech ring 3, the piston 39 will be car~
ried resrwardly -a sufficient distance to overrun
the rearward end of the sear 50 so that it may be

50

55

s

60

dropped into cocking position by the spring 59 :.

with a minimum of effort.
Operation

The weapon is shown in Figure 1 in battery po-
sition preparatory to firing.
breech mechanism -including breech _ring» 3 will
move to the rear (to the left in Figure 1) in recoil
carrying with it the casings 27 and ‘28, spring
cylinder 37 and latch housing 45, as well as the

65

Upon firing the -

70

mechanism enclosed by these devices, and in- .

cluding the cam follower 48 which rides along the
cam plate 47 and held thereagamst by the spring
55 acting through the lever 53.

(]

48 will be carried past the cam plate 47, thereby

- freeing the cam follower 48, the stub shaft 46 and

the lever 53 for: clockw1se movement by the
spring §95.
Clockwise or upward movement of lever 53, see

.Figure 1, will drag the sear 50 therewith and out

of engagement with the piston 39, whereupon the
spring 40 will force the piston 39 and the ex-
tension 38 forwardly (to the right in Figure 1),
causing the rack 29 to rotate the circular disk
23 in-a clockwise direction which in turn causes
the pin 22 to engage the notch 21 and rotate the
shaft 7 in a cleckwise direction, see Figure 3, to
open the breechblock i and eject the fired cart-
ridge case, the breechblock i being held in this
open position by extractors, not shown but well
known in the art. As the breechblock I opens, it
will rotate the crank 5 in a counterclockwise di-
rection, viewed in Figure 7, to compress the re-
turn spring (8, thereby conditioning the same to
return the breechblock 1 to a clesed position when
the extractors are released, all in & manner well
known to the art.

As the weapon bdrrel rgturns in counterrecoil
to battery position, to the right when viewed
in Figure 1, thie extension 41 will strike the stop
button 42 compressing the spring 40 to the‘pbsi—
tlon shown in Figuie 1. This will allow the sear

3 to be dropped in 1ront of the piston 39 by
the cam follower 48 as shown. in Figure 1, pre-
paratory to opening the bleechblock | aiter the
next round is fired.

When a fresh round of ammumtlon 1s placed
into the gun chamber, the extractors will “be

-tripped unlocking the breechblock § for closing

movement by the spring 18 through ecrank 9
and erank arm $§, thereby returning the nofch
21 adjacent to but not touching the pin 25: The
space between the notch 2f and the pin:22; as
shown in Figure 3, .is provided to -insure.the
closing of the breechblock | unhmdered by the
pin 22.

We claim: - ‘

1. In' a weapon having a gun carriage; a
breech mechanism mounted thereon for m‘ove—
ment rearwardly in'recoil and forwardly" in
counterrecoil,. a breechblock in. said breech.
mechanism reciprocable theréin -between - an
open and a closed position, a driving shaft meains
oscillatable in said breech mechanism and oper-
atively connected to said breechblock for recipro-
cating the saine between said positions, ‘a seg-
mental gear oscillitable on and rélative fo'said

‘driving shait means, said’ segmental’ gear having
‘a crank pin, said driving’ shaft means having a
‘substantially semi- c1rcu1a1 notch adapted to-be

engaged by said crank ‘pin, a housing striicture
carried by said breech mechanism = movable

‘therewith relative to-said gun carriage, a’rack

reciprocable in said housing structure and mesh-

‘ing with said segmental gear for osc1llat1ng the

same, an extension on said rack, a collar ﬁxed
to said rack extension, an expansmn sprmg be-

_tween said collar and housing structure for driv-

ing said rack extensmn in dlrectmn of-‘counter-
recoil of said breech mechanlsm whereby said
crank pm W111 actuate sald dr1v1ng shaft means
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to move the breechblock to the open position, a
stub shaft journaled in said housing structure,
a cam follower secured to said stub shaft for
oscillating the saime, a lever secured to said stub
shaft, a sear rotatably mounted on said stub
shaft and adapted to be depressed into the path
of said collar to lock said rack in a cocking posi-
tion, a cam means fixed on said gun carriage
associated with said cam follower, a pin means
slidably mounted in said lever and rigidly se-
cured to said sear for limiting angular separa-
tion between said lever and sear, a compression
spring encircling said pin means and abutting
said lover and sear for yieldably holding said
lever and sear separated, spring means between
said housing structure and said lever biasing the
same in a direction to cause withdrawal of the
sear from the path of said collar and contact of
said cam follower with said cam means, and a
stop means on the gun carriage and in the path
of said rack extension, said rack extension
adapted to abut said stop means after a pre-
determined movement of said rack extension
in the direction of counterrecoil of the breech
mechanism to hold said rack extension in a
cocked position.

2. In a weapon having a gun carriage, a breech
mechanism mounted thereon for movement rear-
wardly in recoil and forwardly in counterrecoil,
a breechblock in said breech mechanism re-
ciprocable therein between an open and a closed
position, a driving shaft means oscillatable in
said breech mechanism and operatively con-
nected to said breechblock for reciprocating the
same between said positions, a segmental gear
oscillatable on and relative to said driving shaft
means, said segmental gear having a crank pin,
said driving shaft means having a substantially
semi~circular notch adapted to he engaged by
said crank pin, a housing structure carried by
said breech mechanism and movable therewith
relative to said gun carriage, reciprocable means
in said housing structure for oscillating said
gear, a sear mechanism mounted in said hous-
ing structure and adapted to be depressed into
engagement with said reciprocable means to
lock the same in a cocking position, a cam
means between said gun carriage and said sear
mechanism whereby predetermined movement of
said sear mechanism with said breech mechanism
in direction of recoil thereof will release said
reciprocable means to open said breechblock.

3. In a weapon having a gun carriage, a breech
mechanisn mounted thereon for movement rear-
wardly in recoil and forwardly in counterrecoil, a
breechblock in said breech mechanism recipro-
cable therein between an open and a closed po-
sition, a shaft means oscillatable in said breech
mechanism and operatively connected to said
breechblock for reciprocating the same between
said positions, driving means associated with said
shaft means for actuating the same in a direction
to move said breechblock to the open position,
means on said gun carriage for moving said driv-
ing means to a cocked position during movement
of said breech mechanism in counterrecoil, latch-
ing means holding said driving means in a cocked
position and cam means between said gun car-
riage and said latching means for releasing said
driving means at a predetermined distance be~
fore termination of movement of said breech
mechanism in recoil.

4, In a weapon having a gun carriage, a breech
mechanism thereon for movement rearwardly in
recoil and forwardly in counterrecoil, a breech-
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block in said breech mechanism reciprocable
therein between an open and a closed position, a
driving shaft means oscillatable in said breech
mechanism and operatively connected to said
breechblock for reciprocating the same between
said positions, activating means associated with
said driving shaft means for acfuating the same
in a direction to move said breechblock to the
open position, means utilizing movement of said
breech mechanism in counterrecoil for energizing
said activating means, latching means associated
with said activating means for holding the same
when energized, cam means adjacent said latch-
ing means for rendering the same inoperative
during movement of the breech mechanism in
recoil to release said activating means to move
said breechblock to the open position. -

5. The combination of claim 3 wherein the
driving means includes a segmental gear oscillat-
able on and relative to said shaft means, a crank
pin on said segmental gear, a substantially semi-
circular notch on said shaft means adapted to be
engaged by said crank pin, a reciprocable rack -
meshing with said gear for oscillating the same,
an extension on said rack, a collar fixed to said
rack extension, and a spring for driving said
collar in direction of counterrecoil of said breech
mechanism whereby said crank pin will actuate
said shaft means to move the breechblock to the
open position.

6. In a weapon having a gun carriage, a breech
mechanism mounted thereon for movement rear-
wardly in recoil and forwardly in counterrecoil, a
breechblock in said breech mechanism recipro-
cable therein between an open and a closed po-
sition, a driving shaft means oscillatable in said
breech mechanism and operatively connected to
said breechiblock for reciprocating the same be-
tween said positions, a segmental gear oscillatable
on and relative to said drivihg shaft means, a
crank pin on said segmental gear, means on said
driving shaft means adapted to be engaged by
said crank pin, a housing structure carried by
said breech mechanism and movable therewith
relative to said gun carriage, a rack means re-
ciprocable in said housing structure and meshing
with said gear for oscillating the same, spring
means associated with said housing structure and
said rack means for driving the same in direction
of counterrecoil of said breech- mechanism during
recoil movement thereof whereby said crank pin
will actuate said driving shaft means to move the
breechblock tc the open position, means in the
path of movement of said rack means and
adapted to move the same to-a cocking position
to compress said spring means during movement
of the breech mechanism in counterrecoil, a2 cam
follower means nn said housing structure, a sear
rotatably mounted on said cam follower means
and adapted to be depressed thereby into the
path of said rack means to lock the same in the
cocking position, a cam means on said gun ear-
riage associated with said cam follower means to
cause withdrawal of the sear from the path of
said rack means after a predetermined move-
ment of said breech mechanism in recoil to re-
lease said rack means for actuation by the spring
means to move said breechblock to the open
position.

ORIE L. BEARDSLEY.
RALPH W. FOX. -
HARVEY M. BRAUCHER.
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