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Criginal applieation filed Barch 29, 191R, Serial No. 687,114 Bivided and this application filed Juiy 20,

1912.

To all whom it may concern:
Be it known that we, ArTHUR TREVOR

Dawsow, knight, and James Horwg, both |.

subjects of the King of Great Britain, re-
siding, respectively, at Vickers House,
Broadway, Westminster, in the county of
London, England, and Naval Construction
Works, Barrow-in-Furness, in the county of
Lancaster, England, have invented certain
new and useful Improvements in or Relai-
ing to Heavy Ordnance, of which the fol-
lowing is a specification.

This invention relates to mountings for
heavy ordnance of the kind in which two or

more guns are moved simultaneously dur- |

ing elevation, and in which the correction
for difference in muzzle velocity between
the guns is effected by changing their rela-
tive angle of elevation. -
According to this invention we provide a
device which is so constructed and arranged
in relation to the elevating gear that during
the elevation of the guns the said device au-
tomatically actuates a differential gear to
correct the elevation to compensate for the
difference in muzzle velocity existing be-
tween them. The said device may comprise
2 member which can be initially adjusted to
aceord with the known difference in muzzle
velocity between the guns and which is so
arranged that it will, during the elevation
of the guns, cause an additional movement
to be transmitted through the differential
gear to the gun which is to be corrected, the
magnitude of this- movement depending
upon the amount of adjustment initially
given to the member in accordance with the
difference in muzzle velocity. The said
differential gear may be interposed between
the elevating pinions of the guns and is
adapted to angularly move one or more of

said pinions relatively to the shaft on which

it is mounted, in order to give to one or more
of the guns the additional movement that is

required. Lo . -
In order that the said invention may be

clearly understood and readily carried into

effect we will describe the same more fully !

Serial Wo. 710,684,

with reference to the accompanying draw-
ings in which:

Figures 1 and 2 are respectively a sec-
tional side elevation and a rear elevation of

‘a twin gun mounting provided with a con-

structional form of our improvements.

‘Figs. 8 and 4 are respectively a plan and a
“side elevation showing more clearly the said

improvements. Fig. 5 is a section of a detail
hereinafter referred to, and Fig. 6 is'an en-

-larged view of the differential gear shown in

Figs. 1 and 2.
In all these figures like letters of refer-
ence indicate similar parts. .
A, A are the guns, and B, B the slide
frames, B*'is the gun platform or turntable,

"C, C are the elevating shafts and C* is the

clutch connecting them. ‘

C’, (? are the elevating pinions gearing
with the toothed elevating arcs B’, B? and
C’x, C** are the elevating motors intercon-
nected by the transverse shaft ¢,

D is the sight and D’ the sight setiing
hand wheel.

In the constructional form of our inven-
tion shown the aforesaid device for auto-

matically correcting for differences in muz- :

zle velocity of the guns, comprises a system
of differential gear by means of which the
angular displacement of the elevating pin-

ion or pinions is effected directly. The said -

differential gear (Figs. 1, 2 and 6) com-
prises in the example shown a small pinion
C7 rigidly mounted on the elevating shaft G,
the said pinion driving the internally
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toothed elevating pinion C? through four -

planet wheels ¢ which engage with the in-
ternal teeth of the elevating pinion, the said

planet wheels revolving in bearings pro--

vided in a divided gear box C™. This gear
box is capable of receiving small angular
displacements about the axis of the elevat-
ing shaft C and is supported by the main

| bearings of the said shaft. By angularly

displacing the said gear box the elevating
pinion is, by reason of the aforesaid differ-
ential gear, caused to rotate an amount in

-proportion to the movement of the gear box,
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thus giving a corresponding increase or de-
crease of elevation to the gun. The ratio of
the gearing is preferably such that the
movement given to the pinion C? is twice
that of the movement of the gear box.

To provide for the automatic displace-
ment of the gear box it is, in the example
shown, provided with a rearward extension
C® (Figs. 1 and 4) in which a slide block
C® is adapted to move. This slide block
(which we term the main slide block) re-
ceives its motion from a screw ¢® driven
through the bevel and spur gearing shown
in Fig. 8 from a spur wheel ¢* on the elevat-
ing shaft C. On each side of the main slide
block and pivoted thereto is an auxiliary
slide block C° adapted to move'in a guide ¢°
formed in a guide member C° having trun-
nions ¢ supported in fixed bearings the
axes of which are in alinement with the cen-
ter of the main slide block C** (as shown in
Figs. 1 and 8) when the gun is in the hori-
zontal position. The said guide member C*
can be set in any angular position by means
of a worm ¢'° which gears with a worm
wheel segment C*° formed on the rear part
of the guide member C°*. The said worm is
in the example shown operated through kevel
gearing by a hand wheel C** the movement
of which also displaces a dial ¢** (Fig. 1)
graduated for differences of muzzle velocity.
So long as the said guide member C* re-
mains in a horizontal position, as shown in
Tig. 1, the main and auxiliary blocks C*,
C? move during the elevation of the gun
without altering the position of the gear box
C™. When, however, the guide member
(C°* ig set at an angle by means of the worm
¢** gearing with the worm wheel segment C*°
on the guide member, the movement of the
auxiliary blocks C° along the inclined guides
¢® imparts a gradually increasing angular
movement to the said gear box. This con-
dition is shown in Fig. 4, the parts being
depicted in the position they occupy when
corrections are being made for the maximum
difference in muzzle velocity and with the
guns at the maximum elevation. The an-
gular movement of the gear box increases
more rapidly as the elevation increases and
therefore meets the requirements of the case.

Tt is necessary to provide means for dis-
connecting the operating mechanism of the

" correcting gear when the guns are sighted

during the rolling of the ship or when the
ship has a permanent heel. This disconnect-
ing device comprises a clutch C® appertain-
ing to the spur wheel ¢® on the elevating
shaft C, the clutch being operated by the
pedal D? on the gun platform. The spur
wheel is in the example shown carried on a
drum C** (Fig. 5) which is keyed to the
elevating shaft and is connected with the
drum by clutch keys ¢'2. These clutch keys

1,041,802 -

are so arranged that they can only engage
in one position of the spur wheel relatively
to the drum and are attached by links ¢**
to a sliding ring C'* which is loosely keyed
to the shaft and which is moved axially by
links d, @’ connected to the pedal D% When
the gun is elevated and the said clutch keys
¢? are in the engaging position as shown,
the spur wheel ¢® revolves with the drum
Ct2, thus imparting through the aforesaid
serew ¢ and the gear box C™ the required
compensation for muzzle velocity. Should
it be necessary to alter the elevation of the
guns on account of the heel of the ship, the
pedal D2 is depressed and the spur wheel is
disconnected from the elevating = shatt.
Movement of the said shaft does not now
affect the said spur wheel and no further cor-
rection for difference in muzzle velocity takes
place whatever change in elevation the guns
may receive. When an alteration takes place
:n the range the clutch must first be allowed
to engage, and to effect this the pedal is re-
leased and the clutch keys ¢*? will then move
into position as the gun reaches the eleva-
tion at which they were withdrawn. The
sight and the gun may then be re-set and the
required correction for muzzle velocity will

pinions.

In order to prevent any motion from
being imparted to the range adjusting gear
when the clutch C° is disengaged, we pro-
vide an interlocking device between the
pedal D? and the said range adjusting gear
in a similar manner to that described with-
in the specification of our application Serial
Number 687114. We also employ means

-similar to those described in the said speci-

fication for ascertaining from the sighting

.apparatus the correct position in which the

d%sconnecting of the clutch should take
ace.

It will be obvious that our improvements
are applicable to two, three or more. inter-
connected guns.

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

1. In mountings for heavy ordnance, the
combination with the elevating pinions of a
plurality of gums, of a rotary elevating
shaft, a differential gear for connecting one
of said pinions with the shaft, and means
for actuating said differential gear during
the elevation of the guns.

2. In mountings for heavy ordnance, the
combination with the elevating pinions of a
plurality of guns, of a rotary elevating
shaft, a differential gear for connecting one
of said pinions with the shaft, and an ad-
justable correcting device for actuating said
differential gear guring the elevation of the
guns. .

3. In mountings for heavy ordnance, the
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combination with the elevating pinions of
a plurality of guns, of a rotary elevating
shaft, a differential gear for connecting one
of sald pinions with the shaft, a correcting
member connected to said differential gear,
a pivot for said member, mechanism for ac.
tuating said member during the elevation of
the guns, and means for adjusting the pivot
of said member.

4. In mountings for heavy ordnance the
combination with the elevating pinions of a
plurality of gums, of a rotary elevating
gear for connecting one
of sald pinions with the shaft, a correcting
member connected to said differential: gear,
a pivot for said member, mechanism for
actuating said member during the elevation.

of the guns, means for adjusting the pivot
of said men;ber, and meaus for disconnect-
;)ng the mechanism that actuates the mem-
er.
In testimony whereof we affix our signa-

‘tures in presence of two witnesses.

ARTHUR TREVOR DAWSON.
JAMES HORNE. .

26

Witnesses to the signature of Arthur Tre- -

vor Dawson: -
Hzenry King,
Jxo. R. Casweir, o

Witnesses to . the signature of James -

Horne: ,
H. 8. McDowari,
H. L. Grrrixs.

Copies of this patént may be obtained for five cents each, by addressing the “ Commissioner of Patentz.
Washington, D.¢» - ’




