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To all whom i may concern:

Be it known that ws, ArrEUR TREVOR
Dawsox and Grorer Tuomas Buoxmaw,
subjects of the King of Great Britain, both
residing at 82 Vieteria street, Westminster,
in the county of London, England, have in-
vented certain new and useful Improvements
Relating to the Elevating and TLoading
Gear of Howitzers, of which the following
is a specification.

This invention relates to the elevating and
loading gear of howitzers and other guns
firing at high angles of elevation and the
said invention relates particularly to the
kind of such gear in which the slow or ele-
vating movement of the gun is effected from
one side of the mounting and the quick or
loading movement from the opposite side.
suitable stops being provided for limiting
the extent of the quick return movement of
the gun in order to bring it to the correct
firing position after loading, and in which
a single segmental rack is provided which
serves to move the gun both for elevation
and for loading, permanently engaging with
this segmental rack being a toothed pinion
carried by a transverse shaft that also car-
ries at one end the worm wheel appertain-
ing to the elevating gear and at the other
end the actuating mechanism appertaining
to the loading gear. Suitable means have
in this class of gear been proposed whereby
when the loading gear is actuated the ele-
vating gear will be thrown out of action so
that the movement of the gun will be effect-
ed through the segmental rack without
affecting the elevating gear.

According to the present invention a lon-
gitudinally displaceable rod is provided ex-
tending through the transverse shaft and
adapted to be operated by suitable mecha-
nism which may be actuated from the handle
appertaining to the loading gear. The lon-
gitudinal displacement of the said rod effects
the disengagement of a locking device that
normally refains the worm wheel connected
with a clutch disk or plate movably mounted
on the said transverse shaft in such manner
that during the initial movement of the
transverse shaft when the latter is actuated
by the loading gear, the disk will move out
of contact with the worm wheel and lie out
of the path of suitable stops that are pro-
vided on the said worm wheel for limiting

Specification of Letters Patent.
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the extent of movement the gun performs
in returning to the firing position after load-
ing.

In order that the said invention may be
clearly understood and readily carried into
effect the same will be described more fully
with reference te the accompanying draw-
ings, in which :— _

Tigure 1 is a general sectional elevation
of the gun and mounting showing the seg-
mental rack and the actuating pinion en-
gaging therewith. Tig. 2 is a side eleva-
tion showing the loading gear which is situ-
ated at the right hand side of the mount-
ing. Fig. 8 is a plan of the upper carriage
of the mounting, showing the relative posi-
ticns of the elevating, traversing and load-
ing gear. Fig. 4 is a transverse section
taken approximately in the line 1. 1. of Fig.
2 through the trunnions. TFig. 5 is a trans-
verse section taken approximately on the
line 2. 2. of Fie. 2 through the axis of the
elevating pinion. Fig. 5* is a local section
through the bosses of the worm wheel and
the clutch disk of Fig. 5. Fig. 6 is a trans-
verse section similar to Fig. 5 but shows a
modification of the elevating and loading
gear on a larger scale. Fig. 7 is a sectional
plan of the actuating crank handle of the
loading gear illustrated in Figs. 1 to 5 show-
ing a slight modification cof the mechanism
therein shown for operating the longitudi-
nally displaceable rod. Fig. 8 is a similar
view of the actuating crank handle of the
loading gear illustrated in Fig. 6 showing a
modification of the mechanism therein shown
for operating the longitudinally displace-
able rod. TFig. 9 is a sectional plan of the
said actuating crank handle of the loading
gear illustrated in Figs. 1 to 5 showing a
further modification in which the operation
of the longitudinally displaceable rod 1is
effected by means that are independent of
the said crank handle. Figs. 10 and 11 are
sectional plans showing the gearing used in
the arrangement illustrated by ¥ig. 9, the
former of these figures indicating chain
gearing and the latter spur gearing. Fig.
12 is a side elevation on an enlarged scale of
a detail hereinafter referred to. TFig. 13 is
a section on the line 13, 13, of Fig. 12.
Figs. 14 and 15 are respectively a sectional
side elevation and an end elevation of
another detail hereinafter referred to.
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In all these figures like letters of reference
indicate similar parts.

A is the gun adapted to recoil in the gun-
cradle, B B?, which is trunnioned at b to the
upper carriage C-secured to the trail of the
gun carriage or mounting in the usual man-
ner.

B2 is the segmental rack which is at-
tached to the underside of the gun cradle
at a point about midway between the side
cheeks of the upper carriage C.

D is the transverse shaft which is mount-’

ed near its ends in bearings in the said side
cheeks of the upper carriage and carries the
toothed pinion D? that engages with the seg-
mental rack B2 ‘

E is the elevating hand wheel which is
situated at the left hand side of the mount-
ing and is carried by a spindle E* having at
its inner end the worm E2. The said worm
gears with the worm wheel T2 which is ro-
tatably mounted on the adjacent end of the
transverse shaft D, to which it is normally

clutched by means ¢f the clutch disk D* and

pin f**. The end of shaft D, with the worm
and clutch disk and associated parts is in-
cluded in the usual protecting box or cas-
ing E=

I is the actuating crank handle which is
sittated at the right hand side of the
mounting adjacent to the other end of the
transverse shaft D for bringing into action
and operating the loading gear.

G is the traversing hand wheel which op-

erates in the usual manner to swing the
upper carriage C laterally about a vertical
pivot at c. :

The said transverse shaft D is as afore-
said made hollow to receive the longitudi-
nally displaceable rod f, which in the exam-
ple illustrated by Figs. 1 to 5* and Fig. 7
receives its longitudinal movement from a

levér f* pivoted at f to ome of the side

cheeks of the upper carriage C. One end
of this lever is forked to engage with a
sliding collar /2 on the shaft D, the said col-
lar having a pin which extends through a
slot & (Figs. 5 and 7) in the said shaft and
engages with the longitudinally displace-
able rod f. The other end of the said lever

/* engages with a collar f* (Figs. 3 and 7).
at the inner end of a sliding rod f° which:

passes axially through the shaft of the actu-
ating crank handle F appertaining to the
loading gear. This crank handle is pro-
vided with a lever f° one end of which en-
gages with the said sliding rod 7% and the
other end with a sliding collar f* of the
handle, which collar is adapted to be moved
by a grip-lever f° pivoted at its inner end to
the said handle. Near the opposite end of
the longitudinally sliding rod f is a sliding
collar f* (Fig. 5) with which the said rod
engages by means of a pin extending

through a slot d* in the shaft D. Engaging.
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with this collar is a lever f° which is pivoted
at f*° to the boss of the worm wheel E? and
which. serves to actuate the locking device
that operates to connect and disconnect the
worm wheel E? and the disk D* which ro-
tates with, but is slidable on the shaft D.
In the example shown in Figs. 1 to 5* this
locking device comprises a sliding pin f
which is carried by the worm wheel and is
pivoted to the aforesaid lever f°, the move-
ment of the said lever causing the sliding
pin to engage with an aperture in the disk

D* or to become disengaged therefrom. The

said disk D* has a sleeve which is connected
with the worm wheel ¥? by screw threads
D?® so that during the initial rotary move-
ment of the said shaft D when the latter is
operated by the loading gear from the crank
handle I, the said disk will move away from
the adjacent surface of the worm wheel E?
and lateral stops d° thereon lie out of the
path of stops ¢ that are provided on the
said worm wheel for codperating with the
stops ¢° to limit the extent of movement that
the gun performs in returning to the firing
position after loading. This arrangement is
shown in Fig. 52 and Figs. 12 to 15, During
the actuation of the loading gear the elevat-
ing worm wheel E° remains in engagement
with the worm E? and cannot be rotated ex-
cept by turning the worm by means of the
elevating hand-wheel E. When the loading
gear is moved in the reverse direction to
return the gun to the loading position, the
said disk D* will move toward the adjacent
face of the worm wheel E? and the stop d° of
the disk will again come into position for
engaging with the stops ¢ on said worm
wheel so as to bring the gun to rest in the
correct firing position. On releasing the
handle ¥ of the loading gear the aforesaid
longitudinally displaceable shaft d will re-
turn to its normal position and cause the
sliding pin f** to resume its locking position
relatively to the said-disk and the worm
wheel, so that when the elevating gear is
actuated the said transverse shaft D will be
operated through the worm gearing E? E.
The motion of the crank handle ¥ is im-
parted to the shaft D in the arrangement
lustrated by Figs. 1 to 5* through a train
of toothed wheels d* @ 7* (Fig. 2) inclosed
in a box or casing @*. The said worm wheel
E® may be furnished with a sleeve ¢! carry-
ing a toothed pinion ¢ for imparting move-
ment to a toothed rack e* to actuate the
sighting apparatus when the worm wheel is
revolved (see Fig. 5). :

The modified arrangement illustrated by
Fig. 6 is very similar to the arrangement
Hlustrated by Figs. 1 to 5* with the excep-
tion that the sliding pin f* of the locking
device is carried by the disk D! instead of
by the worm wheel E? and the pivot f*° of
the lever f° for actuating the said sliding

70

75

80

85

90

100
105
110
4
115

120

125



10

13

20

25

35

40

45

50

55

60

65

1,043,512

pin is carried by the shaft D instead of by
the worm wheel. Furthermore the lever f°
carried by the crank handle ¥ of the load-
ing gear 1s adapted to be actuated by a Jon-
gitudinal movement of the sliding member
712 of the said handle and the said lever fe
acts directly upon the longitudinally dis-
placeable rod f instead of indirectly through
the rod f°, the lever f* and the collar f° as
in the previously described arrangement.
The toothed gearing through which the
crank handle I actuates the shaft D is also
dispensed with.~ In some cases we adapt the
aforesaid erip-lever f° and the lever f°
shown in Fig. 7 to act directly upen the lon-
gitudinally displaceable rod f as shown in
Fig. 8.

Tnstead of arranging the crank handle I
to operate the aforesaid longitudinally dis-
placeable rod f as hereinbefore described,
we may provide independent means there-
for. For example we may arrange a bell
crank lever f** with one of its members in
engagement with the said longitudinally
displaceable rod f and connect its other
member by means of a rod f** to a hand le-
ver 9 as shown in Fig. 9. And in this
case we may either employ toothed gearing
for transmitting the motion of the crank
handle T to the shaft D as shown in Fig. 11,
or chain gearing as shown in Fig. 10. Ob-
viously the chaln gearing may be employed
in connection with any of the arrangements

illustrated for indirectly actuating the said

shaft D from the crank handle F.

What we claim and desire to secure by
Letters Patent of the United States is:—

1. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a non-sliding transverse
shaft, a toothed pinion mounted thereon, a
segmental rack gearing with said pinicr
and serving to move the gun for elevation
and for loading, a locking device which nor-
mally retains said worm wheel in operative
connection with the said transverse shaft
and a longitudinally displaceable rod, for
actuating said locking device.

2. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a non-sliding transverse
shaft, a toothed pinion mounted thereon, a
segmental rack gearing with said pinion
and serving to move the gun for elevation
and for loading, a locking device which nor-
mally retains said worm wheel in operative
connection with the said transverse shaft
and a longitudinally displaceable rod ¢o-
axial with said transverse shaft for actuat-
ing said locking device.

3. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a transverse shaft with re-
spect_to which the worm wheel is concen-
trically supported, a toothed pinion mount-

2]

ed on said shaft, a segmental rack gearing
with said pinion and serving to move the
gun for elevation and for loading, a clutch
disk mounted to slide on, but to rotate with
said transverse shaft, a longitudinally slid-
ing pin for engaging and disengaging said
clutch disk with and from said worm wheel,
and a longitudinally displaceable rod for
actuating said sliding pin.

4. Tn elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a transverse shaft with re-

spect to which the worm wheel is cencentri-

cally supported, a toothed pinion mounted
on said shaft, a segmental rack gearing with
said pinion and serving to move the gun for
elevation and for loading, a clutch disk
mounted to slide on, but to rotate with said
transverse shaft, a longitudinally sliding
pin for engaging and disengaging said
clutch disk with and from said worm wheel,
a longitudinally displaceable rod for actuat-
ing said sliding pin and means for impart-
ing motion to said longitudinally displace-
able rod. "

5. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a transverse shaft with re-
spect to which the worm wheel is coneentri-
cally supported, a toothed pinion mounted
on said shaft, a segmental rack gearing with
said pinion and serving to move the gun for
clevation and for loading, a clutch disk
mounted to slide on, but to rotate with said
transverse shaft, a longitudinally sliding
pin for engaging and disengaging said
cluteh disk with and from said werm wheel,
a longitudinally displaceable rod for actu-
ating said sliding pin and lever mechanism
for Imparting motion to said lengitudinally
displaceable rod.

6. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel, of a transverse shaft with re-
spect to which the worm wheel is concen-
tricallv supported, a toothed pinicn mounted
on said shaft, a segmental rack gearing with
said pinion and serving to meve the gun for
elevation and for loading, a clutch disk
mounted to slide cn, but to rotate with said
transverse shaft, a longitudinally sliding
pin for engaging and disengaging - said
cluteh wisk with and from said worm wheel,
positioning stops on the elevating worm
wheel adapted to engage said disk, a sliding
pin for engaging and disengaging said
clutch disk with and from the said worm
wheel, and a longitudinally displaceable rod
operating said sliding pin.

7. In the elevating and loading gear of
ordnance the combination with the elevating
worm wheel, of a transverse shaft, a toothed
pinion mounted thereon, a segmental rack
gearing with said pinion and serving to
move the gun for elevation and for loading,
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“a clutch disk mounted to slide on, but to

rotate with said transverse shaft, a screw
threaded sleeve of said clutch digk upon
which the aforesaid worm wheel is rotatably
mounted, positioning stops on the said worm
wheel adapted to engage the disk, a sliding
pin for engaging and disengaging said
clutch disk with and from the said worm
wheel and a longitudinally displaceable rod
operating said sliding pin. )

8. In the elevating and loading gear of
ordnance the combination with the elevating
worm wheel, of a hollow transverse shaft a
toothed pinion mounted thereon, a seg-
mental rack gearing with said pinion and
serving to move the gun for elevation and
for loading, a clutch disk mounted to slide
on, but to rotate with said transverse shaft,
a screw threaded sleeve of said clutch disk
upon which the aforesaid worm wheel is
rotatably mounted, positioning stops on the
said worm wheel adapted to engage the disk,
a sliding pin for engaging and disengaging
said clutch disk with and from the said
worm wheel, and a longitudinally displace-
able rod mounted within said hollow shaft
and operating said sliding pin.

9. In the elevating and loading gear of
ordnance the combination with the elevating
worm wheel, of a hollow transverse shaft a
toothed pinion mounted thereon, a segmental
rack gearing with said pinion and serving
to move the gun for elevation and for load-
ing, a clutch disk mounted to slide on, but to
rotate with said transverse shaft, a screw

threaded sleeve of said clutch disk upon

which the aforesaid worm wheel is rotatably
mounted, stops on the said worm wheel
adapted to engage said disk, a sliding pin
carried by said clutch disk for engaging and
disengaging said clutch disk with and from
the said worm wheel, a rod mounted within
said hollow shaft, a piveted lever engaging
directly with said rod and means for con.
necting the said lever with the aforesaid
sliding pin.

10. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel of a hollow transverse shatt,
with respect to which the worm wheel is
concentrically mounted, a toothed pinion
mounted on said shaft, a segmental rack

gearing with said pinion and serving to-

1,043,512

move the gun for elevation and for loading,
a clutch disk mounted to slide on, but to ro-
tate with said transverse shaft, a sliding pin
for engaging and disengaging said clutch
disk with and from the said worm wheel, a
rod operating said sliding pin and mounted
in said hollow shaft, and means for longi-
tudinally displacing said rod from the han-
dle of the loading gear.

11. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel of a hollow transverse shaft
with respect to which the worm wheel is
concentrically mounted, a toothed pinion
mounted on said shaft, a segmental rack
gearing with said pinion and serving to
move the gun for elevation and for loading,
a clutch disk mounted to slide on, but to ro-
tate with said transverse shaft, a sliding pin
for engaging and disengaging said clutch
disk with and from the said worm wheel, a
rod cperating said sliding pin and mounted
in said hollow shaft, a pivoted lever engag-
ing with one end of said rod, and a handle
for operating said pivoted lever to displace
the said rod. o

12. In elevating and loading gear of ord-
nance the combination with the elevating
worm wheel of a hollow transverse shaft,
with respect to which the worm wheel is
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concentrically mounted, a toothed pinion -

mounted on said shaft, a segmental rack
gearing with the said pinion and serving to

move the gun for elevation and for loading,.

a clutch disk mounted to slide on, but to ro-
tate with said transverse shaft, a sliding pin
for engaging and disengaging said clutch
disk with and frem the said worm wheel, a
red operating said sliding pin and mounted
in said hollow shaft, a pivoted lever engag-
ing with one end of said rod, and a sliding
handle mounted on the handle of the load.
ing gear, said sliding handle engaging with
the pivoted lever to rock the same and longi-
tudinally displace the said rod.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

ARTHUR TREVOR DAWSON. -
GEORGE THOMAS BUCKHAM.

Witnesses:
Hunry King,
Avrrep Praxs.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner

of Patents,

Washington, D. ¢.”
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