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To all whom it may concern :

Be it known that we, Arraor Trevor
Dawsow, knight, and James Horws, both
subjects of the King of Great Britain, re-
siding, respectively, ‘at. - Vickers House,

roadway, Westminster, in the county of
London, England, and Naval Construction
Works, Barrow-in-Furness, in the county of
‘Lancaster, England, have invented certain

tew and useful Improvements in or Relat- |

ing to the Elevating Mechanism of Heavy
-Ordnance, of which the following is a speci-
fication. ~ o

This invention relates to the elevating
iechanism of heavy ordnance and has for
its chief object to provide means whereby
two or more guns may be elevated and si-

multaneously fired from the sighting posi--

tion of one of them without the necessity
of their respective elevating mechanism be-
ing interconnected. -~ . - .
“ According to this invention we provide
art indicator comprising two pointers or the
-like, one of which is adapted to move with
the gun contiguous thereto and the other
‘%ﬂn remote therefrom. Thus by
means of the ordinary elevating control
mechanism the movements of one gun may
be exactly followed by the other by merely
keeping the two pointers in alinement or
coincidence.™ By providing one such indi-
cator for each
gun relatively to the other or others. To
correct for the differences in muzzle velocity
between the guns, calibrating mechanism is
provided on each
‘which one of the pointers or the like can be
caused to receive an increased or decreased

. movement proportional to the amount of

40

45

correction desired. "As a result of our im-
provements we can use the ordinary simple
type of elevating mechanism consisting of
a hydraulic press and at the same time ob-

tain the advantages derived from the afore”

said cross connection of
anisms. ' :
In order that the said invention may be

the elevating mech-

clearly understood and readily carried into

50

effect we will describe the same more fuliy
with reference to. the accompanying draw-

. Ings, in which:—

igures 1 and 2 are respectively an end
elevation and a side elevafion showing our
/Aimprovements applied by way of example

gun it is possible to lay either |

indicator by means of

to a two gun turret. Fig. 9 is g diagram-
matic view showing more clearly the con-
nections between the guns and the indica-

tors. Figs. 3 and 4 are respectively a front

elevation and a vertical transverse section
of a form of the aforesaid indicator, and
Fig. 5 is a diagrammatic end elevation
showing one method of applying our im-
provements te a three gun turret. .

Like letters of reference indicate similar .
parts in all these figures.

Referring more particularly to Figs. 1 to
4, A, A~ are respectively the left and the

| right band gun of a turret, A’ A’* their
' sights and B, B* their slide frames. O
| C* are the hydraulic elevating presses and
- €7y C’* the hand wheels controlling the same.

3

C?, C* are the training hand wheels. D,
D~ represent the aforesaid indicators which

| are arranged near the left and right hand

gun respectively. The said indicators com-

| prise in the example shown, rotary disks d,
d’*, the pointer of a par- -

d* and pointers d’,
ticular indicator being actuated by one gun
and the disk by the other gun. Thus the
pointer ¢’ of the indicator D is moved by
the left hand gun and the disk dx
right hand gun;
of the indicator
hand gun, and the disk 4 by the left hand
gun, - .

In order to effect the movements of the
pointers and disks, we employ in the exam-
ple shown two shafts D’, D’* arranged
transversely to the guns and supported by
bearings on the turntable.
carry pinicns

similarly the pointer &’

d* engaging respectively
with racks B2 B2 attached to the respective
gun slides B, Bx  Sprocket wheels a2, d*,
@>; d** are carried by the outer ends of each
of the said shafts. "The sprocket wheel 2
I connected by means of a chain with a
similar wheel @5 (Fig. 4) on a spindle @
carrying the pointer d’. The sprocket wheel
@* 1s also connected by means.of a chain to
a wheel @ mounted on a sleeve d® sur-
rounding the spindle ¢, the said sleeve im-
parting motion to the disk dx through dif-
ferential gear for the purpose hereinafter
explained. In a similar manner the sprocket

[ wheel d* drives the disk ¢ through differén-

v

| tial gearing and the wheel d* drives the
pointer d*gppertaining to the indicator D=
of the right hand gtm. Instead of g rotary

by the

D~ is moved by the right .

The ‘said shaffs
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disk and a pointer, we may obviously em-
ploy two pointers actuated as aforesaid by
the respective guns. '
For the purpose of indicating the extent
s to which the pointers may have moved be-
" yond one revolution. with, respect to the
disks, each of the disks is provided with an
.index &= (Fig. 8) and each indicator has a
small counter pointer D? which is connected
by gear wheels @7, d® with the pointer spin-
“dle @¢ (Fig. 4) 6 that the said pointer D?
moves at a slower speed than the pointer @’.
An arrow head D?® is provided on the disk
d* so that although the pointer ¢’ and the
15 pointer matked ¢ may be in coincidence,
if one of them has moved in advance of the
other by one or more revolutions, the rela-
tive positions of the pointer D? and the ar-
row head D? will indicate that fact.
The aforesaid calibrating mechanism is
adapted to operate upon each of the disks d,
d* in order to give them the necessary in-
-creased or decreased movement with respect
to their pointers to correct for differences in
95 muzzle velocity that may exist between the

guns. This mechanism comprises in the ex-

ample shown in Figs. 3 and 4 a differential

gear interposed between the sprocket wheel
@ and the disk d<. The bevel pinions D**
30 of the said gear are carried by the sleeve d®
appertaining to the sprocket wheel 4%, and
the bevel wheel D* of the said gear is con-
nected to the disk @ A bevel wheel D*
forms part of a rotary casing D* provided
35 at its lower part with a worm wheel seg-
ment D% with which a worm D™ engages:
The said worm is actuated by a handle D°
to impart the correctional mevement to the
-disk d* through the bevel wheels D*, D> and
Dx. A movable pointer D is formed with
a toothed segment D™ gearing with a pinion
Ds which in turn is geared with an internal
toothed segment D® on the rotary casing
D#. The said pointer moves over a gradu-
45 ated strip D? and indicates the amount of
correcticnal movement imparted to the disk,
The said strip is graduated in accordance

with ranges at a definite difference in muzzle

velocity, so that when the disk is displaced
50 a5 aforesaid the correction is effected corre-
sponding to the particular range in use and
with the difference in muzzle velocity on
which the graduations of the strip are cal-
culated. The said strip is made removable
55 go that it can be replaced by others, the
graduations of which are based on various
differences in muzzle velocity. A similar
arrangement of differential gear and grad-
uated strip is employed in conjunction with
60 the indicator D ,
From the foregoing description it will be
seen that if the left hand gun A be elevated
. from the sighting and elevating station ad-
jacent thereto, motion will be imparted to
65 the shaft D’ Dy the rack B? and pinion &*

1,041,247

when the elevation of the gun A is changed.
The movement of this shaft D" will drive
the sprocket wheels @3, d* which in turn im-
part  movement through their sprocket
chains to the pointer @’ forming part of the ¢
indieator situated adjacent to the left hand
gun A and to the disk & of the indicator of
the right hand gun. The gunner in charge
of the elevating of the right hand gun A~
then changes the elevation of his gun until 7y
the pointer @’ of the adjacent indicator 1s
brought into coincidence with the index &>
of the disk ¢, whereupon the two guns will
have been elevated to the same degree. The
movement of the right hand gun in causing go
its degree of elevation to correspond with
that of the left hand gun imparts motion tc
the shaft D’ through the pinion ¢** driven
by the rack B> and thereby, through the
sprocket wheels ¥, d* and their chain, -
moves the disk @~ of the indicator at the leit
hand gun to the same extent as that of the
pointer of the indicator at the right hand
gun, so that the gunner in charge of the ele- .
vating of the left hand gun (if the range 90
and muzzle velocity has been equally ap-
plied to both indicators) can see when the
two guns assume the same degree of eleva-
tion and then fire them simultaneously.
Similarly if the sighting and firing are be- 95
ing effected from the station adjacent to the
right hand gun the elevating number at such
station can indicate to the elevating number
at the left hand gun the degree of elevation
to be given thereto and ascertain by the posi-
tion of his indicator when both guns have
heen clevated to the same degree and then
simultaneously fire them. :

Tt is obvious that the non-sighted gun,
that is to say the gun which is for the time
being foliowing the movements of the other,
could be elevated from the indicator at the
opposite side, an additional hand wheel for
controlling the valve appertaining to the
elevating press of the non-sighted gun being
then provided contiguous to the elevating
hand wheel of the sighted gun. :

Although the invention is particularly in-
tended for use with two guns, we wish it to
be understood that we do not desire to con- 11
fine its use thereto as it can be applied to
three or more guns.

Tn the case of three guns we may employ
an indicator with three pointers at each gun, .
but, preferably we omit placing an indicator
contiguous to the middle gun, and provide
at each side of the turret two indicators,
each having two pointers or a disk and a
pointer, as shown in Fig. 5. TIn this figure
A, Ax represent, as before, the left and right
hand gun, and A.° represents the middle gun.
D’, D’* are the transverse shafts operated
by the racks B? B** and the pinions d* 4*
of the left and the right hand gun respec.

tively and D°’ is the transverse shaft actu- 20
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‘ated through the rack B°? and the pinion

a°* of the middle gun. The shaft D°” has

sprocket wheels thereon for transmitting

movement to the pointers of the two indi-
¢ators D°, D% arranged adjacent to the left
and right hand gun respectively. At the

" right hand gun is the indicator D* which has

its disk and pointer actuated by the left gun

aud right gun respectively as aforesaid and
‘the indicator D°* has it pointer operated by

the middle gun and its disk by the right
hand gun of the two indicators at the left
hand side, D has its disk and pointer actu-

‘ated by the right and left hand gun respec-

tively, as aforesaid, and the indicator D°
has its disk and pointer actuated by the mid-

-dle gun and the left hand gun respectively.

What we claim and desire to secure by

. Letters Patent of the United States is:—

30

s
(<13

20 1. In mountings for heavy ordnance, the

combination with the elevating mechanism
of a plurality of guns, of a pointer and a
disk constituting an indicator arranged con-
tiguous to each gun, means for moving the
pointer of one indicator and the disk of an-
other indicator from one gun and means for
moving the disk of said one indicator and
the pointer of said other indicator from an-
other gun, : :

-%. In mountings for heavy ordnance, the
combination with the elevating mechanism
of a plurality of guns, of a pointer and a

disk constituting an indicator arranged con-

tiguous to each gun, displaceable members,
means for actuating each of them from one
of the guns during its elevation and nieans

~for connecting one pointer and one disk of

10

39

each of the indicators to each of the said
members. ‘ .
8. In mountings for heavy. ordnance, the
combination with the elevating mechanism
of a plurality of guns, of a pointer and a
disk constituting an indicator arranged con-
tiguous to each gun, rotary shafts, means for
actuating each of them from one of the guns
during ifs elevation, and means for connect-
ing both the pointer of one indicator and
the disk of another indicator to each of ‘the
said shafts. - o _

4. Tn mountings for heavy ordnance, the
combination with the turntable, the gun
slides and the elevating mechanism of a plu-
rality of guns, of a pointer and a disk con-

&

stituting an indicator arranged contiguous
to each gun, rotary shafts carried by the
turntable, a pinion on each of said shafts,
racks on the gun slides with which said pin-
ions engage, means for actuating the pointer
of one indicator and the disk of another in-
dicator from one of said shafts, and means
for actuating the disk of said one indicator
and the pointer of said other indicator from
another of said shafts.

5. In mountings for heavy ordnance, the
combination with the elevating mechanism
of a plurality of guns, of a pointer and a
disk constituting an indicator arranged con-
tiguous to each gun, means for moving the
pointer of one indicator and the disk of an-
other indicator from one gun, means for
moving the disk of said one indicator and
the pointer of said other indicator from an-
other gun, and manual means for causing
relative movement to take place between the
pointer and disk of each indicator to com-
pensate for differences in muzzle velocity
between the guns,

6. In mountings for heavy ordnance, the
combination with the elevating mechanism
of a plurality of guns, of two members con-
stituting an indicator arranged contiguous
to each gun, means for moving one of the
members of each indicator from the gun con-
tiguous thereto and the other from the gun
remote therefrom, manual means for moving
one of the members of each indicator with
respect to the other member to compensate
for differences in muzzle velocity between
the guns, a graduated scale adjacent to each
of the indicators, a pointer movable with re-
spect to said scale, and means for adjusting

-| the position of said pointer during the com-

pensating movement of the adjustable mem-
ber. .
In testimony whereof we affix our signa-
tures in presence of two witnesses.
ARTHUR TREVOR DAWSON.
JAMES HORNE. - o
Witnesses as to the signature of Arthur
Trevor Dawson:
" Hewry King,
- Jn~o. R. Casweur.
Witnesses as to the signature of James
Horne:
Marx G. ArrINsoN,
Henry T. McDowari.
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