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Patented Oct. 26, 1948

:UNITED STATES “PA

2,452,147

< 2,452,147
_ TRAINING MECHANISM EOR:FIREARMS

“Frank’ W, Reinhold, Beverly;: and-John:F. Macie-

«jowski; Ipswich; Mass., assignors 1o United:Shoe

2 Machinery Corporation; Flemingfon;: N..Js a
~scorporation: ofiNew Jersey

., Original _application May. 9, 1945, s.Serial = No.
--592,864." Divided-and this application’March
~19, 1947, Serial No. 735,772

1.2 €laims.
+1
~=This invention-relates.to-ordnance and jsilus-
.:trated asiembodied in-an improved:firearm of:the
iBofors 40 mm. type for:use:against small-craft
--and airplanes.
- .In order to frain afirearm: effectively-on:rela-
~tively close, fast-moving:airplanes, sfor:example,
~said-firearm must be capable of being swung rap-
-idly- in:azimuth: and! elevation.:‘Moreover, ‘when
“the firearm is- mounted:on:an unstable.base of
- restricted.area, such;,:for.example, as the deck’ of
a submarine, it is @wdvantageous for a single gun-
_ner: standing upon:and walking:about:said:deck
-:to:be-able: to-train the.gun bothrin azimuth and
elevation upon the target. - . :
Tt is:an -object of -the:present invention:to pro-
- vide:an -improved gun -of ‘relatively low~ caliber,
.which may:be quickly and effectively trained on a
target by a single gunner,:for use on submarines.
~-fThe- illustrative firearm-comprises. a gun:freely
. swiveled for movement in elevation upon: a::sup-
port:which is-rotatably:mounted: forsmovement,
together with the -gun, in -azimuth, "There .is
.secured:to:said support.an-arm-.which comprises
_:a-handle and is of :suitablesconstruction and-ar-
-pangement. to. enable a:gunner, .gripping.;said
~handle with-his left hand-and walking-about:.the
_:deck of the:submarine; manually:te move.the sup-
- -port,: together with the:gun;: in-azimuth;: a lever
.manually actuated by :theright hand:of: the:gun-
ner being fulcrumed upon the support:and oper-
.::atively-connected through driving.connections to
sthe .gun:for. swinging the gun-in-elevation upon
..said support.
-+«The handle;which is carried:by the:arm:and is
. normallysecured. to:said -arm by a-latch,: may-be
sswung downward.upon:the arm:by-the gunner,
.after disengaging-the:latch; into a-lowered firing
- position; thereby operaing through:firing mech-
- anism -disclosed. in -detail:in-.an- spplication . for
United States Letters:Patent. Serial:No. :592;864,

- filed May 9, 1945; in -our name of which.the: pres- '

.ent application is.a division,.a reciprocable firing
_plunger of the gun-and thus;causing:the: gun:;to
--be:fired.

The {llustrative  firearm, in-accordance with a
~feature -of-the -present-invention; -has -pivotally -

-mounted-upon thelever, in.responseito movement
-of-which the gun is meved in elevation,a-bracket
.eomprising a-handle-carrying a.detent:which.may

<be-moved-interchangeably into interlocking.rela- gg
tion with any one of a plurality-of:holes;in.said

lever, thereby-enabling: the gunner to secure the
bracket: in-different_positions upon the lever and
thus insuring that said. gunner. is never “pulled”
out of a natural sighting position in training the
gun in elevation on the target. :
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¢ *When $hesgun:istelevatedibelow:30% itvhas: a
:tendency:to:jumpwith:thesresult: that thegun-
.¢nerywhen:using;ther handledfixed: tothesbracket,
- isylikely:to-overcontrol:the:movement of:thesgun

5 :-in:elevationziIt:will he:appreciated:thatwhen:the
gun is being fired at low elevations.it:does:not
-~shave:to be:movedsinyelevation:aszfastras-:when
witdssAring;at: higher elevations;:such; for-example,
-as when: it is:being: trained-on overhead:planes.
10:<Accordingly;swhensthezgun: isvbeingutrained: in

_elevation at:lowrangles,sspeed:in:thestraining:of
~the:gun inzelevation:may bersacrificed:to provide
ssgreater: steadiness:in. said ctraining.: Mith:the
_rahove:considerations iniyview; the bracket, which

15:ds pivoted: to thelever;-has:rotatablymounted ion
- it & pinfonswhichyswhent fhe:detent: is:in-inter-
-/ locking engagement withrone of isald:holes’ofithe
levers is-inmeshing jengagement nwith: a«rack
. secured: to the:gurnssupport; therpinionshraving:se-
g0ucured to it azerank, rotation of whichshy the:right
.shand :ofi;thergunnerscaysesithesgun tosrofate:in
-:elevation: upon: the: support.
“Phetahaverandzyaniouszother;features:of:the
winvention: will sher uuderstood zand sappreciated
o6 from::the follawing ‘detaileddescription-read:in

;ccil;xjnﬁctiomwith@heamcaompﬂnying Arawings; in
2 WILLC,

Fig. 1 ds;asperspeetivesview: ofsthe:llustrative
earm;
Fig. 2.ds assection-on ling IT+-1% of-Fig. loshow-
«ingyportions:of :firingsmechanism;

Figs. 3 and 4 are side and planiviewsyrespec-
+ tivelyzshowing:portions of smechanism manually
-azgunner:to trainithe firearm:in:ele-

2¢Fig:19; anda;supportorcarriage; 2% therefor; the
L+ gunsheing of:the-abovermentioned Bofors:40 mm.
40° typesand:comprising:acrecoiling barrelor tube 24
+(Fig. 1)and:a-breechucasing:orsreceiver: 26;pro-
.yided:with:trupniens :28: by:;which:said«casing is
srotatably-monunted formovement; in-elevationup-

. von the:support,

-vpossible:with:the free movementiof a:gunner;who
»manuallyitrains the:gun:20 both inzazimuth-and
selevation and an attendant; who'places elips: (not
-5 shown), each containing four cartridges,.in am-
<munition-guidesz38of:thesgun, s
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Secured to the lower end of the support 22 and
extending to the left from said support as viewed
from the rear of the gun 28 is an arm 46 (Figs. 1
and 2)-which is used by the gunner to-swing the
support:-3§-and accordingly the gun 29 in azimuth.
The upper end of the arm 40 has bifurcations 42a,
42 (PFig. 2) bored to support rotatably a pin 44
having secured to it by a screw 45 a handle 46
which the gunner grips with his left-hand and
swings downward to fire the gun through mecha-
nism described in said application:Serial No..592,-

10

864. When the gun 20 is idle, the handle 26 is. -
rigidly secured to the arm 40 by a latch 48 which -

fits in registering slots 50 (Fig, 2), 52 (Figs. 1 and
2) formed in the handle and the bifurcation 42a
and which has secured to it a guide pin 54 (Fig. 2)
fitting in a recess 66 of the handle. A spring 58,
which is housed in a recess 60 of the handle 45 and
has extending into it a-pin 62 secured to the latch
48, constantly urges the latch into the slot 52, in
which position the latch prevents the handle from
beéing swung downward by the gunner.. The han-
dle 46 may thus be considered as constituting: part
of the arm 48 so far as the trammg of 'the gun is
concerned. ‘

In order to move the gun 20 in elevatlon there
is provided a lever {28 (Figs. 1, 3, 4 and 5)-secured
to one end of g horizontal shaft 130 which is ro-
tatably. mounted in bosses of the. support 22 and

- has secured to.its.other end an -arm 431 (Fig. 1)
operatively connected through:a link- 132 to an
arm 134 secured to the left trunnion 28 of the
gun. Pivotally meunted upon.a pin {36 (Figs. 1,

3 and 4) fixed to-the lever. {28 .is a bracket 138 -

comprising a handle’ 140 bored o receive a detent
{42 (Figs.4 and 5) provided with:a head {44, The
“-upper end of the lever:i28 has.a forwardly extend-
ing-flange provided with three holes {48 (Figs. 1
and 4);
5) the line of centers 152 (Fig. 3) of which is cen~
tered about the axis of the pin 136. The detent
{42 is constantly urged.to the: left, as viewed in
Fig. 5, by a spring-154 (Figs. 1, 4 and 5) arranged
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148 (Figs. 1, 3 -and 4), and {50 (Figs. 3 and

40

4

tendency during firing to jump about the axis of
the trunnions 28, with the result that the gunner
when using the handle 140 unconsciously tries to
counteract such movement and thus tends to
overcontrol the gun in elevation. With a view to
steadying the training of the gun on the target
when said gun is swung through angles of 30° or
less,there is secured to the inner end of a shaft {64
(Figs. 1,3 and 4), rotatably mounted in a bore 166
(Fig. 4) of the bracket 138, a pinion 168 (Figs. 3
and 4) which, when the stud 158 (Fig. 5) of the
detent 142 registers in the hole 150, is in meshing
engagement. with teeth 170 (Figs. 1, 3, 4 and 5)
of an arcuate rack 172 which is bolted to the sup-
port 22, the teeth of the rack having a pitch line
centered at the axis of the shaft 139.  'To the out-
er end of the shaft 164 is pinned a crank 174 hav-
ing-a handle which the gunner rotates with his
right hand to move the gun in elevation. By pro-
viding the above-mentioned rack {12 and pinion
168, when swinging the gun 20 in elevation
through low angles there is less strain on the gun-
ner than when the gunner actuates the gun di- -
rectly through the bracket handle 140. It will be
appreciated that there is little tendency for the
gun 20 to jump during firing when it is elevated
above 30°, at which time it is usually firing at fast-
moving targets, such as airplanes, and is then
more rapidly trained in elevation on the target by
the use-of the bracket handle 140.

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

1. In a firearm, a support freely rotatable in
azimuth, a gun freely rotatable in elevation upon
the support, and means constructed and arranged
to enable a gunner to move the gun manually in

.elevation with relation to the support, said means

comprising a lever, a bracket which is carried by
the lever and is securable in at least two different

-‘operative positions upon said lever, a rack se-

in a recess 156 (Figs. 4 and 5):of the handle {46 -

cand having its outer end in‘engagement with the
head 144 of the detent. The bracket i38 may be
“swung-tipon the pin 136 into positions in which a
stud 158 (Fig. 5) of the detent 142 selectively reg-
isters'in any one of-the holes {46, 148, 156 the de-
tent being retained in sa1d holes by the actlon of
- the spring  {54. :
When the stud 158 of the detent M?. redlsters in
either of the holes 146, {48, the gunner, grasping

[~
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cured to said support, and a pinion and a crank
therefor both rotatably mounted in the bracket,
said pinion when the bracket is in one of its op-
erative positions upon the lever being in meshing
engagement. with the rack and when the bracket
is in. another operative position upon the lever
being held in an inoperative position away from
said rack..

2. In a firearm, a support freely rotatable in

-~ azimuth, a gun which is rotatable in azimuth, to-

the handle {40 with his right hand and sighting -

along line 169 (Fig. 1), trains thé:gun in elevation
- 'on the target by moving the handle, and accord-
ingly the lever 128, about the axis of the shaft
130 In order that the gunner shall nof have to
move out of a comfortable or matural position
when he is-training the gun on the target by the
use of the handle 140, the bracket {38 is'movable
- about-the pin 136 to move the stud 158 of the de-
tent (42 into register in either of:the holes {48,
- 148.
138 upon the lever 128 may be readily effected by
. pressing-the -head 143 of the detent 142 inward
against the action of ‘the spring 154 to withdraw
the stud {58 from the hole'in which.it is held in

Such change*in the position of ‘the Ibracket'

65

gether with the support, and in elevation with re-
lation to said support, a lever having two or more
openings, mechanism for moving the gun in ele-
vation in response to movement of said lever, a

Jbracket which is pivotally mounted upon said

lever and comprises a handle, a detent which is

associated with the handle and is constructed and

60
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-interlocking - relation and ‘then swinging. the, .

bracket on the pin: 138 .until the stud moves into

-interlocking: relation with the other hole. .The
lever {28:s provided with a stop 162 (Figs. 1,3 and
4) to-limit forward movement of the bracket 138
on the lever.

The gun 20 When elevated less than 30° has &

70
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arranged to be moved interchangeably into inter-
locking engagement with any one of said openings
to secure the bracket in different operative posi-
tions upon said lever, a rack secured to said sup-
port, and a pinion and a crank therefor rotatably
mounted in the bracket, said pinion when the de-
tent is in interlocking engagement in one of said
openings being in meshing engagement with said
rack, rotation of the crank with the detent thus
positioned causing movement of the lever relative-

- Iy to the support and accordingly movement of
the gun in elevation.

FRANK W. REINHOLD.
JOHN J. MACIEJOWSKI.

No references cited.



