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To all whomy it may concerw:.

~ Beit known that I, HUBERT HENRY GRENX- |
FELL, & subject of the King of Great Britain,
residing at Hants, England, have invented.|

certain new and useful Improvements in Ele-
vating and Sight-Adjusting Gear for Ord-
nance, of which the following Is a specifica-

tion.

To insure the maximum of accuracy com-
bined with rapidity in the fire of naval ord-
nance, the attention of the captain of the gun
should be concentrated on the sole duty of
discharging it as soon as his sights come in
line with the object to be fired at. This be-
ing in itself a difficult and delicate task, de-
manding his undivided attention, any im-
provementinthedirection ofre moving.cguses

~ '-likely to disturb the eaptain is of the utmost

20

importance, and any arrangements by which
the other duties he is at present charged with

and which distract his attention from his chief
and all-important duty are removed tend di-
rectly to increase theaccuracy and rapidity of

his fire. With the arrangements heretofore

in use in addition to firing his gun at the cor-
rect instant the captain of the gun has to al-

ter his sights for every change of range (and
‘the range under modern conditlons of high

speed at sea isin a state of continuouschange)

s and also to conduct both the elevating and

training of his gun. These are three distinct
and separate operations, requiring the work-

" ing of three different hand-wheels in three
~ different places with one hand, the other

. hand having to be kept continuously on the

firing-key, and since the captain’s eye should

never leave the sights he has to feel for the

 plevating and training hand-wheels. W heu,

however, he is adjusting his sights his eye

5 inust necessarily be taken off the object, af-

tor which he has again to find his object and

- bring his gun to bear on 1t.

45

" fade in the adjustment for change of range

Now by my invention not only cafl the cap-.

tain or firer keep his eye continuously along
the sights, but whatever alterations IS being

the rear sight does not move trom his eye,
and the alinement is therefore mnot altered.
Moreover, as theoperations for thesechanges

5 are conducted by meansotf my improved gear

independently of the firer it follows that he

may keep -his eye continuously along the

| sichts while having one hand on the firing-

key and the other on the elevating - wheel,
neither hand being required to be moved
from these positions. |

By my invention I provide gear for adjust-

ing the sights for range so constructed and
arranged that the said gear operates to turn

53

the gun with respect to the sights instead of, 60

as heretofore, turning the sights with respect
to the gun, so that the'line of sight is not dis-
turbed when making the change for range.
This constitutes the chiet feature of my in-
vention. IFFurther, I combine with this range-
oear the gear for elevating and depressing
the gun to bring the sathe to bear on the ob-
ject to be fired at. Although these gears are

combined and both operate to elevate and

depress the gun, yet théy work independently
of each other and are controlled by separate

‘hand-wheels, one of which is worked by the

70

captain of the gun’screw, who has hiseyeap-

plied to the sights, and the other of which—
viz., that for effecting the adjustment for

range—is.-worked by another member of the

| ecrew. The hand-wheels may be worked simul-
taneously as well as at different times, and In
| the former case they produce on the gun an

aggregate or differential eifect according Lo
their direction of movement. The combina-
tion of the two gears 18 1n soine cases effected
by a differential train of wheels, which con-
stitutes another important feature of my in-
vention. The sight-bar is pivoted in some
cases at the trunnion and in others not at the
trunnion, and in the latter case the motion of
the actuating-gear is transmitted to the sights
by means of a sliding are.

" “In the accompanying drawings, which illus-

30

Q0

t=ate various modes of carrying my invention .

into practice, Figure 1-is a side elevation of
a portion of a gun and of its mounting, show-

ing my gear applied thereto. Fig. 2 is a sec-

tion on the line z z, Fig. 1. Fig. 31sa side
| olevation illustrating a modification herein-

after, described. Fig. 4 illustrates a-detail

of construetion of the differential train of
wheels. Figs. 5 and 6 are diagrammatic rep-

resentations in side elevation and plan of
modifications hereinafter described.

Like characters of réference denoto corre-
sponding parts in the several figures.

Referring to Figs.1and 2, A isthe gun. Bis

9)
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:,he c:—:l(,vfwf} arc. O ua Lhe cﬂevabmmpmz{m
mouinted on a mu::'*'[ LD, carried by fixed bear-
ings on ‘me mouniiog. On
r{rmged different 1&,1 gear, com ﬁrl%mﬁ
eross-arm F ixad on the shaft O and ecar-
rying a pml of bevel-wheels B I, gearing

with diwmg wheels & H, attached ?‘umwﬂ. o8
mounied leossly on the shmt 1 tuﬁ sleave
of the w} eel {x s mounted g worn
adapted to be locked tc 8aid 518870 b* 2 S0it-
abie fricticn device. 'Po this worm-whesl is
geared a worm K, which is driven ﬂwm oh
and shaft M bvahand wheel N un-
der the control of the captain of the zuu for
bringing tho gun to bear en the ob,]eet UG- e
ﬁred at w mlout aitering the sights 1e]&t1x“ely

to the gun, On the Slﬂeva of the wheel H iy

mounted a worm-wheel O, adapted to be

locked to said &!eeve by another friction de-
vice. ;

P isa worm gearing with the worin-wheel
O and driven by 2 hand- wheel 1 under the

control of a member of the cun’s erew for ad-

jasting the gun for range. The power of the
hand-wheel gears Above deseribed may be ar-
ranged to suit Emy reqmrements |

5 15 a pinion f
wheel G and gearing through an intermedi-
ate pinion Ux an a curved rack T, attached
to the sight-bar V, which is pivoted on the

trlmmon Woof the gun or about the same

axis as the trunni ion, the center of curva-

ture of the rack.T veing the center of the

35

45
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_sw,’ht bar-—1. e., its relative p{}ﬂitii’}ﬂ to -the

G

trunmm}

C and elevating-are B.
o elevats or depress the sun without al-

tering the sight-bar relahvely to the gun, the |

captain tumq Dis wheel Nin the reqmred di--
rection, thus turning the corresponding driv-
mo'—wheﬂl & oof the differential gear, which
imparts a rotary motion to the radial bevel-
wheels ¥ If of said gear. As the opposite
driving-wheel ¥ of Lhe differential gear is
mean?*h]le: held fast by the worm P, the driv-
ing-wheel & eauses the radial wheels I b0 roll
on the

parted w said *shaft bemﬂ* halt that of the
driving-wheel & and in Lhe same direction.
The gun is thus elevated or depresged, as the
Case may be.
ion 8 above described the r arved rack T i
slavated or depressed w1ti§ the gun, and Lhe
general rosult, Lhexefere is that the gun and
sight ars 1‘&@9@ or lowered through the A6
nﬂ'le without altering the ad,]ual;meht of the

axis of the gun,

To alter the ad ] ustment of the sights far an
increase or decrease of range, the hand-wheel
R, controlling the driving-wheel H of the dif-

'*’ereqtmi gear, is turned fn the required di-
‘rection and &
16 the elsvating-pinion €, the radisl whael

corresponding mobion ig given

I Fin this case mllmg on the driving-wheel
G. This wheel G being held stationéry L’J’

said shialt ig ar-
a .

1xed on the sleeve of the

The veloelty ratic of the pinion
8 and rack Tisthe same asthat of the plmon_

sto Lionary ﬁh@%l £, thus turning tr':ie-_

1138
elave ting-shaft D tne anﬂtﬂar mf}t....ml 1m- ‘

At the same time by the pm- .

#2.

| &z, as 1n

593,702

Fithe weorm I, no motion is given fo the ¢urved

the sight-bar remains stationar y. It will be

SEeN, tneref{)re that the very important ad-
vmitarre 1S ﬁ'a,med of adjusting the gun for
- any alteration of -range without dlstlllbll’lﬂ'

objach it will remam ““on 7 during the change
and befound “on” ab its eompletlon Conse-
¢uenbly the pesition of the eye of the firer
remains the same during the adjustment.
To alter the 9d3uﬁtment of the sights fora
variation in the range’and at the same time
to alter the Plevatmq of the gun to bring the
same on the objeect to he ﬁred at, both ha,nd-
wheels N and R are worked mmultanecusly
The speed of both operations is entirely de-
nendent on the speed with which the wheels
are turned, and the motion of the gun is the

ed by theseparate géars. No matter in which
d1rect1£m cach wheel 18 being turned the power
| necessary for any given speed of adgustment
1@ constant, the movement of one wheel hav-

the other. With gearing heretoforein usein
such a ase-—-—-—@ e., the range being altered

while the gun is bemﬂ‘ relald—-—elther the re-
'Iaymn‘ has to be stopped for the adjustment
ot the sights and the gun relaid subsequently
or the gun is laid, the sights: adjusted, and
‘then the 2unis relaid. W'lth my new method
of gearing the operation becomes a single
one, and e1bher motion may cease before the
other without aﬁeetmn‘the completwn of the
-movement .

Inthe modification 1llustrated in Figs.8 and
| 4 the sight-bar instead of being pwoted on
Ane trunnion 18 pivoted on a bar 20 carried by
‘the gun-cradle, and its; eurved rack* T
b with a pinionl, earmed by the cradle and fixed
to turn with a pinion 2, which geams with a
curved rack 3, mount >4 with 3! u&pablhty of

fbhdmfr inacurved gri le 4, fixed to the eradle.

*m center of ecurvaii “e of the rack 2 and of
iide is the Lrunmuu of the cradle,
anomer pinion geared o the rack 3 and fixed

the Mﬁk of the wheel ¢
ﬁs_&lﬂ.
- thus conveyed tothe enrved rack 3and thence
te vhe sight-bar. The ratio of the radius of

| the e]evatmﬂ'-arc b to that of the elevating-
! pinion C1s the sa,me as that of the curved rack

316 168 pmwn
mental rack T

5 and also as that of the geg-
‘on'the sight-bar to its pinion
Moreover,-the gea,rinﬂ' 18 80 proportioned
that the two pinions % and 5 rotate at the same
spoed as the elevating-pinion C. "When the
aug ustment is being made for range, the wheel

held siationary, and eonsequently the rack 3
ig i@ﬁh’aﬂ while the guide 4 moves with thd
cradle, ”}“’he pmmn 2 also moyes with tha

b rack T, and wnsequent"’y the gun turns,while .
.7{]

| the ¢ line of smht”—-——-that 1Istosay, if the f*wht |
- was prior to the change accurately “on” the
-whneel J,

L sum O the d}ﬁ‘emnee of the motmns impart-.

ing no eﬁect on-ihe power necessary tomove

gears

518

$0 rotate with a worm-wheel §, gearing with-
| 2 worm 7, ixed on a shaft 8 ;Lha;i, 18 drwan
| through a bevel-pinion 9 from bevel-teeth on
of the differential
The mevements of the wheel & are

Bo
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cradle, and consequently rolls on the station-
ary rack 3, thereby turning the sight-bar rela-
tively to the gnn-cradle through the same an-
ole as that through which the cradle moves,
but in the opposite direction. " The angle of
the sight-bar therefore remains constant dur-
ing the change for range. Onthe other hand,
when the wheel G is rotated by the turning of

the captain’s hand-wheel the gun-cradle and

sight-bar turn in unison. e

The connection of the gear with the gun
and sight-bar can be varied in many ways, as
illastrated, forexample, in the diagrammatic
views, Figs. 5 to 11. S |

In Fig. 5 the elevating-arc B is fixed to the
mounting and the elevating and sight-adjust-
ing gear is carried by the cradle.. B

In Fig. 6 the elevating-are B is fixed to the
cradle, as in the first-deseribed arrangement;
but the shaft D of the elevating and sight-
adjusting gear is connected directly to the

Ttance. Similarly,if the ship is rolling and
the amplitude of her roll is approximately 45
uniform his firstalinement is again sufficient
throughont the whole run, and his whole at-
tention can be devoted to firing his gun when-
ever the sights ‘“ roll on” or come in line with
the objeet. It is evident that this is the only So
way to attain a maximum of accuracy an
rapidity of fire. B
What I claim is— | o e
1. The combination with a .gun and 1its
| mounting of pivoted sights, elevating-gear 55
controlling said sights and gun together, other
| elevating-gear controlling the gun alone, an
epieyelic train connecting these two gears,and -
‘means for actuating said train from either
| end, substantially as deseribed. - 6o
t 2. The combination with a gun and 1fs.
mounting of pivoted sights, two sets of gears
for controlling the elevation of the gun and.
|_.sights, hand-wheels for actuating said gears,

sight-bar, and the pinion 'S on the sleeve of | and an epicyclic train of wheels connecting 65

the wheel G of the differential train is geared

to a curved rack 10, fixed to the mounting.

25

| 30 " ' . -
~~  ations in laying the gun 1s largely increased | and worm-wheel at each end of the epicyclic

35

40

ing constantly adjusted for change of dis- |

The prineipal cause of a slow rate of fire in

said gears, whereby they can be operated
separately or together, substantially as de-
seribed.

large guns is found in the constant relaying | 8. The combination with a gun and its
of-the gun, demanded by the conditions of | mounting of pivoted sights,two sets of gears 70

modern naval warfare, and the advantages
are obvious of a system of gear by which the
speed of carrying ont these frequent alter-

and whereby theradicalfaultof the firerhav-
ing frequently to remove his eye from his
sights is entirely obviated. As an example,
take the case of two ships passing at a high

for controlling the elevation of the gun and
| sights, means for actuating said gears, an epi-
cyclic train connecting said gears, a worm

| train whereby as either worm isoperated the 75
train. rolls on the corresponding stationary

| terminal gear so that the train may be oper-
ated from either end alone, or from both ends

rate of speed. Assuming that the gun is | simultaneously, substantially as described.

loaded and laid on the extreme bow bearing,

as soon as the enemy comes into view from

‘the gun the captain of the gun alines the
sights and fires. If theship issteady, he need. | o
not touch the elevating-wheel again while the Witnesses:

enemy is in view, although his sights are be-

In testimony whereof I have hereunto sef 3o
my hand in presence of two subscribing wit-

} nesses.. . -
| H. H. GRENFELL.

GEO. HARRISON, -
ALEXANDER W. ALLEN.
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