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10 all whom it may concern:

Be it known ﬂmt ARTHTR TRETOR DAw-

SON, heutenant of the R oyal \TF‘T d1rectm

and superintendent of Ordance Vork s, and
5 GEoreE Tooyas Brce KIAM, engineer, both

subjects of the King of G lewt 11‘1:(1-1_11_, resid-

ing at 32 Victoria str ef"t ecstnhn&:ter, 1 the

r‘ounty of London, ¥ng :‘m(' have invented

certain new and useful - nnr m"emm‘: ts 1 and
10 Relating to Hreld-Gun meﬁes of which
the follm-,mn 18 & speecification.

This mventmn “relates to ileld oun ecar-
riages and has for its chief omect to SO CON-
Struct and arrange the gear for eleva 1ting and
ranging the gun, that tlﬁe said gear su.ﬂl he
e‘lectu‘lﬂv protecfexl irom plows and as far
as possible completely inclosed. For this
purpose we locate the pointing or elevatine
screw and the rangine screw within the tr ml
so that thev lie 1011'::1‘5110111511 with respect
thereto, the said secrews Cemge connected
with arms o1 brackets *olm:tnu nart of the
gun-cradle and the sight- [;If‘{‘uﬁt 1esuec
tweh The traversing oear is inclosed in
casing connected v ith the top carriage Lum
trail. The hand svheels for ac tuatlrw the
elevating and 1&11&111@ serevs are situated af
opposite sides of the trail and are operated
one mdependently of the other. The hand-
wheel for actu‘Ltnm the traversing gear is
preferably situated on the same side of the
trail as that occ upied by the elevating hand-
whee].

The sight is worked directly from the
pointing or elev atl 10 cear, the sicht nroper
being fixed in a ?1(‘!11 bm Teltlcaﬂv a{]umt-
able arm or bracket in order to minimize
back-lash and reduce the n umper of beariz 1CS
or parts throueh which motion is transmittecd
ig to the sioht and oun cradie so that « hen the

oun has been laid on the tar oet 11; S 11 not re-

quire relaying after firine, as is at vresent
oftentlmos Necessary ow mﬂ to t; & SIACK eSS
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of a large number of movable narts or joints.

0

In order that our am invention may ;| ¢
cleaﬂy Unfaelstmd and readily carried into

eifect we will describe the same more fo iy
V»lth reference to the ELLC@HIT‘&TIWNN m
INes in Whmh —_

F‘wure 1 18 a side elevation and Fio
plan of a field oun carrage provided with
1111}“*10“.”’6111811tb one of the carriage- _!ﬁ-.:;t-..LS
having heen remo“ed N 1o, 1 for salre of
clearness I1g. 3 18 a long 11:11”_;1%1 central
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section on a 1&1’0 er scale showing, more par-

[

T Letters Pabent.
6, 1305, Berial No. 239,928.

- ticularly, one arrangement of the elevating
aind ranging screws w 1thm the trail and their
com}eutlon with 1 the cun-cradle and sieht-
bracket. Kig. 4 is a tl ansverse vertical sec-

Patented Feb. 4, 1908.

Hig. 3. Fig. 5 is a transverse section taken
- APPTOX; nmtehf on the line 2—2 of Fig. 3.
Hig. 6 1s a vertical section of the traversmﬂ
oear 111(;1080{1 in its casing. Fig. 7 is a hori-
mnml detall section on the line 3. 3 of Fig.
5. g, 8 is an elevatmn of the nut of the
rongmge screw.  Hig. 9 1s a front view of g
door and its f&Stemm at the forward end of
the trail. Fig. 10 is a longitudinal central
section, similar to Fie. 3, showi e an alterna-
tive arr angement of the &fore%ald elevating
Al Fanging screws. F1g. 11 18 a transverse
section ta,]xen apPr oxmmtely on the line 4. 4.
of Hig. Flg. 12 1s a side elevation of a
door at tm‘}, side of the trail and Kio. 13 is a
sectional plan of the fastening dévice’ used
therewith to ceep this door in the open posi-
tion when required. Fi 12. 14 18 a transverse
section of the nut of the ranging screw em-
ploved in the arrang ement shown.in Fi 1. 10.

Like letters of reference indicate similar
parts in all the ficures.

A 1s the gun and B the cradle in which it
Tecolls. |

(C1s the trail.

D 1s the top carriage in which the cradle B
18 trunmoned

#i1s the sight bar or bracket.

I is the hand wheel of the traversing or
training gear, G the hand wheel of the ele-

vating gear and T the hand wheel of the

ranging gear. o

Referring more partlcularhr to Fws 1to9,
g 1s the pointing or elevating screw and J i is
the ranging screw. These two screws are
arranged co-axidl with r espect to each other
and are located longitudinally within. the
trail C which is made tubular or hollow in
cross-sect 1011 1he threads of the elevating
serew are formed on the exterior of the Gylm—
drical rear end of a slotted shding bar ¢!
which is evlindrical in cross- SthlO'Il and 1s
- adapted to slide longi tudinally in a bearing
Dt that is situated 11181(16 the trail and forms
part oi oris connected with the vertical pivot
D? of the top carriage D.  The said threaded
cvlin drical end of the elevmu’w SCrew engages
with corres sponding threads h)rmed on the
interior of a sleeve or long nut g™ which ter-
minates at the rear end 1n a bevel pinion g’

Lv{u

' tion taken appr 011111&1361}? on the line 1. 1. of
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ing recess in the said pinion ¢”.

or has a square end fitting into a correspond-
The said nut
has near its forward end a worm ¢°® that gears
with a worm wheel ¢*, which is mounted on an
axle ¢° carrying a toothed pinion that en-
oages with a toothed segment I& extending
downwardly from the sight bar I, so that by
the rotary movement of the nut g, the sight
bar is angularly displaced about its pivot e
(which is carried by a bracket ¢' aflixed to
the top carriage) and thus changes the angle
of elevation of the sights. -

The threads of the ranging screw h are
formed on the exterior of the forward end of
a spindle htwhich extends through the elevat-
ing screw g¢,its sliding bar ¢*, and 1ts nut ¢~,
the said forward end being provided with a
cylindrical extremity h* rotatably mounted
in a screw threaded plug A* which is carried
by the sliding bar ¢* and serves as a bearing

for the said forward end of the ranging screw. |

Engaging with the threads of the said ranging
serew is a.nut A* having trunnions A° that
enter slots b in a forked arm or bracket B!
projecting from the underside of the gun-
cradle B, said arm being situated at a point
in advance of the gun trunnions A' and oper-
ating by its movement to angularly displace
the gun about said trunnions for changing
the angle of elevation when the said ranging
screw: is revolved and the nut A* thereby

traversed along the screw. The rear end of

the said spindle i of the ranging screw ex-
tends through a bevel pinion A® which has a
feather engaging with a groove In said spin-
dle, so as to permit the latter to shide without
beécoming disconnected from the pinion A°.
Gearing with the respective pinions ¢* and A°
are pinions ¢° and k" which are respectively
connected with transverse shafts ¢ 78, the
shaft ¢" carrying the elevating hand wheel G
and the shaft #® carrying the ranging hand
wheel H.

The aforesaid bevel pinions ¢* and A° ¢°
and A7 are mounted in bearings formed 1n a
box or casing I which is attached to the cross
piece or segment D* of therearwardly extend-
ing arms D3 of the top carriage, by means of
a screw bolt d. This box or casing is adapted
to slide on a segmental surface C* within the

trail, which surface through the interven-

tion of the box or casing 1, partly supports
the said segment D* of the top carriage.
seement, D* is further guided and supported
by a T-bar D which is formed on the top of
the trail and which engages with a corre-
sponding radial slot in the segment D"

The top carriage has two side pieces or
cheeks to which are fixed the trunnion-bear-
ings ¢ and cap squares a'. The axis of the
trunnions is arranged at a suitable angle to
the horizontal for giving the usual perma-
nent drift allowance. Underneath the trun-
nions and attached to the top-carriage side-

The

P

pivot D* by

878,359

the gun-cradle and top carriage turn. This
pivot fits into a bearing or recess C* in the
trail, or in a bracket secured to the trail, and
is made so that the top carriage is supported

both laterally and vertically by the pivot.

fitted with roller or ball bearings if desired.
The aforesaid bearing D! for the elevating
and ranging screws is connected with the
a transverse bolt d' so that it
may, by the removal of said bolt, be discon-
nected from the pivot. When the said bolt
is in place it firmly secures the bearing to the
pivot so that when the gun and its cradle
are traversed, the said bearing and the elevat-
ing and ranging screws ¢ h, and the parts im-
mediately connected therewith, move around
the axis of said pivot which is situated ver-
tically with respect to the axis of the wheel-
axle A”. | . o
The segment D* which the top carriage has
at the rear end, is provided with traversing
gear (see Fig: 6) comprising a hand wheel
which operates to revolve a screw located
within a casing f and which gears with a
screw nut 1! adapted to slide in said casing.
The casing is pivoted at f* to the trail ‘and

| the end of the stem f* is pivotally connected

with a projection D® on the segment D? of
the top carriage, thereby enabling the sald
carriage to be traversed about the axis of

the pivot D? when the hand wheel I 1s oper-

ated. Instead of a screw nut and screw

stem we may employ a worm and rack ar-

rangement as is well understood. The top
carriage has an opening at each side through
which the wheel-axle A* passes, and these
openings are provided with brushes A? so

that when the top carriage is moved by the

traversing gear, these bushes slide on the

axle, and also prevent the top carriage from -

rising when the gun 1s fired.

At each side of the trail is a bracket A*
through which the axle passes, said axle be-
ing securely attached to the trail by means
of a collar and nut in the usual way. The
said brackets may either be part of the trail
as shown in Fig. 4 or be rigidly fixed to 1t, or
they and the center pivot bearing may be in
one piece connected to the trail.

In connection with the ranging gear, which
is operated by the right-hand-side hand-
wheel H, is a large graduated drum or disk
H* on which is marked the range in the usual
manner. This drum is actuated from the

ranging gear screw by a worm A° on .the.

spindle A° (see Fig. 5) gearing with a worm
wheel A on a spindle connected with the
said drum. and supported by a bracket A"
which is fixed to the outside of the top car-
riage in a convenient position for the drum
to be seen by the manipulator of the ranging
cear hand-wheel. The said drum may lie
with its face practically in a horizontal plane,

pieces or cheeks is the pivot D* around which | as shown in the drawings and may be situ-

70

| The upper surface of the bearing C* may be
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ated 1mmediately above the ranging hand-
wheel H. _ .
In order to enable the elevating and rang-
Ing screws ¢ & to be readily removed from the
trail, the shield C? at the forward end o® the
trail 1s formed | _ i
vided with a dome shaped door ¢ having
slotted lugs ¢t for engaging with fixed studs
c* on the shield (see Fig. 9) by an angular
movement, the said door beine retained in
its closed position by a spring cateh ¢® entering
a2 notch in the door when the latter is turned
into its fully eclosed position. The sai(
‘ateh has a thumb-piece ¢t for enabdline 1t to
be disengaged with the notch. A chain ¢
connecting the door with the trail, insures
that said door shall not bLecome completely

detached or lost. When this door is re-
moved irom the opening in the shield, and
the arm B! disconnerted from the eradle Dy
removing the bolt B* and the screwe bolt 1
the transverse bolt ¢t and the spindies ¢7 }8
are detached, the two serews g and A to-
gether with the gear casine T can he with-
drawn from the trail throueh said Opening in
the shield, for inspection or repair.  In order
to enabdle the said arm B! to be disconnected
as above stated, it is made in two sections or
halves, one being situated at each side of the
seresv o and engaging with the said trunnions
A and nut At The upver ends of the said
two sections or halves are adanted to enter a
recess macle 1n a projection B¥X of the cradle
and to ve there secured by the said bolt BX.

For the purpose o taking up backlash and
preventing the sighting {rom veing unduly
disturbed ou fiving the gun, the aforesaidl
worin ¢° 1s made in two parts with Springs ¢
Interposed between them, the said parts
mg kept together by a nut ¢ serewing into
the long nut ¢*. Simitlarly the threaded
portion of the elevating serew ¢ is made in
wo tengths with a spring ¢! between them.
Irurthermore the slotted portion of the de-
pending arm B! that embraces the nut A
may be provided with a resilient side b i re-

=

0

Squired.

. which
show an alternative arrangement, the ele-
vating screw ¢ is formed at its forward end
with lateral pins or projections g'' that en-
gage with the slotted end T? of arm or
bracket I8* depending from the sioht bracket
1L wiich is adapted to swing verticatly about
bearings @* provided outside the trunnion
pearings ¢. In addition to providing an
opening i the shield for the removal of the
elevating and ranging seresws, sve have shown
the trail formed with a lateral opening
(see Fig. 12) adjacent to the gear Lox or cas-
ing I, so that said box or casing can he re-

moved through such onening it desired.

Lhis opening is normally kept closed by a

_

sliding door % which is so arranged that 1t
will close automatically by the action of

Referring now to Figs. 10 to 14

Oy
vl

with an opening which is nro-

wholly within the same, means

>

springs ¢® when a catch ¢ is released. In
this case also the serew bolt d shown in Kig. 5,
for connecting the aforesaid box or casing [
to the segment D* on the rearwardly ex-
tending arms D? of the top carriage, is dis-
pensed with, the connection heing effected
by means of the brackets A and ¢°® which are
attached to the carriage cheeks, and the
nand-wheel spindles ¢7 and %% are secured to

the brackets by means of large split ping ¢°
and A" This connection in conjunction

e A

wivh the turning action of the spindies g and
At and the long nut ¢* of the elevating screw,
catses the casing I to traverse in unison with
the top carriage around the pivot D* and in
this instance the casing may

sponding surfaces (" of the trail. Tn other
respects the arrangement is similar to that
already described.

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

1. In afield gun-carriage, the combination
with the gun-carriage, the sight-bar, the top-
carriage and the trail; of a screw arranged
longitudinally with respect to the trail and
for actuating
said screw. and means whereby its move-

have a bearing
surrace above and below, working on corre.

70

70

80 .

85

90

ment 1mparts angular motion to the qun- -

cradle about its trunnions.

2. In afield gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the. trail; of a ranging screw
located Iongitudinally “within the trail, an
elevating screw co-axial with respect to said
ranging screw, means for actuating the
ranging screw, means for actuating the ele-
vating screw, means whereby the actuation
of the ranging secrew imparts motion to the
gun-cradle about its trunnions, and means
whereby the actuation of the elevating screw
imparts simultaneous motion to the said
gun-cradle "and sight-bar, substantially as
described. - '

3. In afield gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw
located longitudinally within the trail, an
elevating screw co-axial with respéct to said
ranging serew, means for actuating the rang-
g screw from one side of the carriage,
means for actuating the elevating screw from
the other side of the carriage ,; Means whereby
the actuation of the ranging screw imparts
motion to the gun-cradle about its trun-

nions, and means whereby the actuation of

the elevating screw imparts simultaneous
motion to the said gun-cradle and sight-bar,
substantially as described. -

4. In afield gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw
located longitudinally within the trail, an
elevating screw co-axial with respect to said

ranging screw, toothed gearing located with-
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in the trail for operating said screws inde- | of the screws and their gearing substantially

pendently, means for actuating said toothed
cearing from opposite sides of the carriage,
means whereby the actuation of the ranging

‘screw imparts motion to the gun-cradle about

its trunnions, and means whereby the actua-
tion of the elevating screw imparts simul-
taneous motion to said gun-cradle and sight-
bar, substantially as described. -

5. In a field gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw
located longitudinally within the trail, an ele-
vating screw concentrically situated around
the ranging screw, a longitudinal bearing for
the elevating screw situated within the trail
and adapted to turn about the pivotal axis of
the top-carriage, toothed gearing located
within the trail for actuating the ranging
screw, toothed gearing also located within
the trail for actuating the elevating screw
and the ranging screw simultaneously, means
for operating the two sets of said toothed
gearing independently of each other from
opposite sides of the carriage, means whereby
the actuation of the ranging screw imparts

motion to the gun-cradle about its trunnions, .

means whereby the actuation of the elevat-
ing screw imparts simultaneous motion to
the gun-cradle and sight-bar, a gear-casing
carrying said two sets of toothed gearing and
adapted to slide transversely within the trail,
means for connecting said gear-casing with
the rearward extension of the top-carriage,
and means for traversing said top carriage
about its pivot, substantially as described.

6. In a field gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the.trail; of a ranging screw lo-
cated within the trail, an elevating screw
concentrically situated around the ranging
screw, a longitudinal bearing for the elevat-
ing screw situated within the trail and de-
tachably connected with the pivot of the top-
carriage, toothed gearing located within the
trail for actuating the ranging screw, toothed
oearing also located within the trail for actu-
ating the elevating screw and the ranging
serew simultaneously, means for operating
the two sets of said toothed gearing independ-
ently of each other from opposite sides of
the carriage, means whereby the actuation
of the ranging screw imparts motion to the
oun-cradle about its trunnions, means where-
by the actuation of the elevating screw im-
parts simultaneous motion to the gun-cradle
and sight-bar, a gear-casing carrying sald
two sets of toothed gearing and adapted to
slide transversely within the trail, means for

detachably connecting said gear-casing with

the rearward extension of the top-carriage,

means for traversing said top-carriage about
its pivot, and means whereby access can be
had to the interior of the trail for the removal

as described.

7. In a field gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw lo-
cated longitudinally within the trail, a de-
pending arm on the gun-cradle, a trunnioned
nut adapted to travel on the ranging screw
and engaging with the said depending arm,
an elevating screw concentrically situated
around theranging screw, a longitudinal bear-
ing for the elevating screw situated within
the trail and adapted to turn about the piv-
otal axis of the top-carriage, a rotary nut en-
oaging with the elevating screw and adapted
to cause it and the ranging screw to slide in
the aforesaid longitudinal bearing, gearing
connecting said nut with the toothed seg-
ment of the sight-bar, toothed gearing for
actuating the elevating screw and the rang-
ing screw from opposite sides of the carriage,
a gear-casing carrying said toothed gearing,
means for detachably connecting said gear-
casing with the rearward extension of the top
carriage, and means for traversing said top-
carriage about its pivot, substantially as de-
scribed.

-8, In a field gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw
located longitudinally within the trail, a
spindle on said ranging screw, an elevating
screw concentrically situated around said
spindle, a slotted sliding bar on said elevat-
ing screw, a longitudinal bearing for said
sliding bar situated within the trail, means
for detachably connecting said longitudinal
bearing with the pivot of the top-carriage, a

nut engaging with the ranging screw, trun-

nions on said nut engaging with the said
slotted bar, a depending arm on the gun-
cradle engaging with said trunnions, a long
nut engaging with the elevating screw and
rotatably connected with the said longitudi-
nal bearing, gearing connecting said longi-
tudinal nut with the toothed segment of the
sicht-bar, toothed gearing for actuating the
elevating screw and the ranging screw from
opposite sides of the carriage, a gear casing
carrving said toothed gearing, means for de-
tachably connecting said gear-casing with
the rearward extension of the top-carriage,
means for traversing the top-carriage, and
means whereby access can be had to the in-
terior of the trail for the removal of the
screws and their gearing substantially as de-
seribed. |

9. In a field gun-carriage, the combination
with the gun-cradle, the sight-bar, the top-
carriage and the trail; of a ranging screw
located longitudinally within the trai, a
spindle extending rearwardly from sald
ranging screw, an elevating screw concen-

| trically surrounding a portion of the said
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spindle, a slotted sliding bar extending for-

wardly from said elevating screw, a bearing
at the front end of said slotted sliding bar
for the ranging screw, a longitudinal bear-
ing for said sliding bar of the elevating
screw  situated within the trail, means
for detachably connecting said longitudi-
nal bearing with the pivot of the top-
carriage, a nut engagine with the ranging
screw, trunnions on said nut for engaginge
with the said slotted sliding bar, a slotted
depending arm on the gun-cradle eNgaging
with said trunnions, a Jong nut engaging
with the elevating screw and rotatably con-
nected with the said longitudinal bearing,
gearing connecting said long nut with the
toothed seement of the sight-bar, a laterally
movable gear-casing situated within said
trail, means for detachably connecting said
gear-casing with the rearward extension of
the top-carriage, means for actuating the
top-carriage, a protective casing 1nclosing
said actuating means, a bearing in said gear-
casing for the rear end of said long nut, a
bevel pinion on said long nut within the gear-

)

casing, a hollow bevel pinion co-axial with
respect to the first mentioned bevel pinion,
a bearing in the gear-casing for said hollow
bevel pinion, a groove and feather for con-
necting said hollow bevel pinion to said
spindle of the ranging screw, bevel pinions
engaging respectively with  the aforesaid
bevel pinions of the long nut-and of the
ranging screw spindle, shafts carrying said
pinions and extending transversely from
sald gear-casing in opposite directions, actu-
atmng hand-wheels on said shafts, and doors
on the trail for giving access to the screws
and gearing within the trail substantially as
and for the purpose described. .

In testimony whereof we have hereunto
set our handsin presence of two subscribing

witnesses this twenty-first day of December,
1904.

ARTHUR TREVOR DAWSON
GEORGE THOMAS BUCKTIAM

Witnesses: -
Hexry King,
ArLFRED PEAKS.
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