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To all whom it jﬁw&y 'calnce?f-*n:_
Be 1t known that I, HUBERT HENRY GREN-

FELL, a subject ot the King of Great Britain,
1651dm g in Alverstoke, county of Hants, Eng-

land, have invented certam new and useful-

Improvementq In Signaling Apparatus, of
which the following is a spﬂclﬁeamon .

My invention relate% to' a signaling appa-

ratus adapted for transmitting electrleally to
a distant point or points and indicating at
such point or points orders, numbers, words,
signals, and the like issued from a central sta-
tion. The orders, words, or the like to be in-
dicated are arranged on the surface of a dram
or cylinder, which is rotated by mechanism
hereinafter described, whereby the orders,

- words, or the like thereon are caused to ap-

20

pear successively at an aperture in the cas-
ing which incloses the drum. The orders or
the like in one form are arranged Spirally on

- the drum, and the latter is either caused to

30

'Jectwns on the casing or on the shutter.

move axially as it rotates in order to properly
present the spirally-arranged orders at the
aperture aforesaid or the drum may not move
axially, in which case the aperture through
which the orders are exposed 1s formed ina

shutter that has a sliding movement impart- |

ed to it as the drum revolves. Such sliding

inovement of the drum or shutter may be con-

veniently .effected by the engagement of
spiral grooves in the drum with pins or pro-
In

~another forin of my invention the drum does

35

not slide and no traveling shutter is required.
The figures, words, 01ders or the like to be
indicated may be made very large, so as to
be legible at a considerable distance without

| undnly increasing the size of the drum, and,

40

moreover, only the particular order, number
word, or 810'11&1 intended to be mdmated 18
vmble for the time being, so that there is no

risk or liability of the indications being mis-

read, as-i1s sometimes the case with dia,l' or
like apparatuses where more than one order
or indication is visible at the same time. I
rotate the drum preferably by clockwork con-

trolled by electromagnetic devices governed

50

by a key at the central station where the or-
ders are issued; but I may rotate the drum
direct by the electromagnetic devices. In
some cases the drum is rotatable in either di-
rection, while in others it is rotatable only in

*

-3 18 a section on the line x «x, Fig. 1.

one direction. The severalinstruments con-
trolled from one key at the central station are
arranged in parallel, and each instrument is
provided with means for throwing it out of
circuit when the scale arrives at the zero po-
sition or starting-point, whereby all the in-
struments can be readily adjusted. I some-

‘times use a double drum connected by a tape,

which is wound from one drum to the other
and which carries the orders.

Referring to the accompanying drawings,

which 1llustrate my invention, Figures 1 and

2 are sectional elevation and plan respec-
tively, of one form of myinvention in which
the drum isrotatable in either direction. Fig.
Fig. éL
IS & section on the line 4 v, Flﬂ' 9. Fig. 5is a
sectional elevation of a modlﬁca,tlon in Wthh
the drum is rotatable in one direction only.
Fig. 61s a section on the line 2z 2, Fig. 5. Fig.
7-18 a diagrammatic view illustrating twoin-
struments and their connections, one instru-

mentbeingatthe centralstation and the other

at one of the receiving-stations.
Likelettersof r efelenee denote correspond-
ing parts in the several figures.
Referrmﬂ'_to Figs. 1 to 4 A 18 a casing in-
closing a drum B and clockwork mechanism

| for driving said drum. Two such mechan-

|

iIsms are provided, one for driving the drum
forward and the other for duvmn' 1t back-

ward. The orders or signals to be lndlea,ted |

are arranged spirally on the periphery of the
drum and are visible one at a time through
an aperture C in a shutter D. Said shutter
can slide between roller-guides E E, and itis
furnished with pins F F which engage with

a spiralgroove Ginthe perlphery of the drum,
80 that when the drum revolves the said slide

is moved axially between its guide-rollers,and

‘the opening C is maintained in alinement

with the successive indications on the drum.
By these means a number of indications suf-
ficiently large to be visible at a distance of
several feet can be arranged on a drum of
small diameter, besides Whmh only one or-
derorindication is exhibited at the same time,
thus avoiding confuasion or mistake. The

drum is conveniently driven through a train
of differential gear consisting of a pair of
bevel-pinions H'H, mounted loosely on a rod
J, fixed diametrically across the drum, and
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20

o

a pair of bevel-wheels I K, gearing with the
pinions II H and having sleeve-like bosses
loosely mounted on arms L L, projecting at
richt angles and centrally from the rod J.
The bosses of the wheels K project through
the ends of the drum and form bearings, on
which said drum can freely turn. The cloclk-
work mechanisms for actuating the drum are

~arranged one at each end of the casing and
{o

are similarin all respects. The driving-spin-
dle M of oneé clockwork-train engages with
the projecting boss of one of the wheels K,
and the corresponding spindle of the othex
train engages with the boss ofthe other wheel
KK, the arrangement being such that one train
turns the drum in one direction and the other
in the opposite direction.
work-trains are independent of each other

and are controlled electrically, as will now be
described. Ifor this purpose the spindle Mis |

- fitted with an escape-wheel N, adapted to en-
-gagea pallet O, secured to an armature P, piv-

30

35

40

50
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6o

oted at () between the pole-pieces R R of an
electromagnet S. The said pole-pieces are
fixed to the frame of the clock-movement and
serve tocarry the magnet. When said magnet
is energized, the armature 13 attracted cen-
trally between the poles R, thereby releasing
the escape-wheel and allowing the latter to

turn until the tooth on the ascending side

thereof is stopped by the pallet. When the
electromagnetisdeénergized, the palletis tilt-
edagainbyaspringls,andtheascending tooth
of the escape-wheel then passes the tooth on
the pallet and the said wheel turns until the
next tooth on the descending side is stopped
by the pallet, the latter being retained by a
stop T. One movement of the drum is thus
completed. It will be seen that by succes-
sively energizing and deénergizing the elec-
tromagnet a turning movement is imparted
to the drum 3. The movements of the pal-
let and armature are controlled by a spring
13, which tends to return the armature to the
normal position. (Shown in Fig. 4.) Isome-
times provide a brake toinsure the drum hav-
ing a dead-beat action and to prevent oscil-
lations of the drum. The electriecireuit in-
cludes the terminal 2, conductor 3, coil S, con-
ductor 4, spring-contact piece Z, stop 1, frame
5, binding-screw 6, conductor 7, and termi-
nal S. When the sliding shutter arrives at

the end of its travel, it presses against an in-

sulated lever U and tilts said lever about its
pivot V, thereby causing an adjustable stop
W, carried by the lever, to press against a
spring-contact Z and raise the same from its
contact-stop 1, thusbreaking the electric cir-
cuit and preventing further movement of the
drum and shutterinthatdirection. 'This con-

. struction affords a means of adjusting the

several instruments whenever required by
running them all back until the zero-point of
each instrument is reached. I have shown

the clockwork-train provided with twospring- |

barrels 9 9, geared together and locked by
means of a pinion 10, resting on both gear-

The said clock-

696,330

' wheels'of the barrels. The axle of said pin-

ion is free to move up and down in a slot 11,
and when the spring-barrels are rotated to

wind up the springs the pinion 10 rises out

of engagement with the gear-wheels and drops
back into engagement when the winding
ceases.

In Figs. 5 and 6T have shown a simpler ap-
paratus in which the drum is intended to be
driven in one direction only, and conse-
quently havingonly oneclockwork-train,from
which the drum is driven direct without the
intervention of differential gear. DMoreover

‘the indications on the periphery of the drum

are in this case read through an opening in
the casing without the intervention of a slid-

ing shutter.

In both arrangements the opening in the
casing may be covered with a glass or other
transparent sheet to keep out water.

The diagrammatic view, Ifig. 7, shows two
sets of instruments and their electrical con-
nections for transmitting various kinds of or-
ders or directions. One set of these instru-
ments is placed at the central station,whence
the ordersareissued, and another correspond-
ing set is placed at every point where the or-
ders are intended to be received. 'There may
be any desired number of sets of receiving
instruments, the corresponding instruments
of each set being arranged in parallel, as in-
dicated in the diagram. A push-key or other
contact-malker 12 is provided for each 1nstru-
ment at the central station, so that by suc-

| cessive taps of said key the corresponding in-

strument at the central station and all the
other instruments in parallel therewith will
be actuated and the drums thereof rotated
until the required signal or order is indicated
thereby, which order will be the same in the
operator’sinstrument and in all the receiving
instruments. In this way orders can betrans-
mitted from the conning-tower, for example,
to any part of aship. Thesets of instruments
indicated in the diagram will enable the op-
erator to signal when to commence and when

| to cease firing, the range of the object to be

aimed at, the bearing of said object, the par-
ticular ship in a fleet of ships, the particular
part of said ship to be hit, and the kind of
projectile to be used.

What I elaim is— -

1. In a signaling apparatus, the combina-
tion of a drum adapted to carry signals, two

ranged gear-wheels connected respectively
with said sets of clockwork mechanism, a
gear-wheel on said drum engaging said oppo-

sitely-arranged gear-wheels, means controlled
| by electric currents for stopping and releas-

ing said clockwork mechanisms as required,
electric circuits, and keys for making and
breaking said circuits, substantially as and
for the purposes, hereinbefore described.

2. In a signaling apparatus, the combina-
tion of a drum adapted to carry signals, a
spiral groove in the periphery of said drum, a
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preaking Salt _ |
and fixed contact—st()ps in- said €
d-pivoted levers arranged in the path

‘no said spring

<hutter and engagl
ially a8 described.

t:.
ms, substantl
gna,ling apparatus,

circuits, keys 1 and
.o contact-arms N

clockwork me
. tion, andother
ach of 99

o projection |
35 gpiral oTQOVe,; clockwork mechanisil for driv-
ing S ‘4 drum, means comprising ai electro- clockwork ¥
magnet tor stopping and releasing said clock- ‘gaid druams in the opposiie direction, difter-
jism a8 required, an electric eir- | ential gear conneching sald clockwork mech-
t an electrit apisms to gaid drum, mean controlled by al
rent foT stopping and releasiis
g required, an 9

arm and a fixed contact-stop 11 ¢
an insulated pwoted lever arranged 11 the
path of said sliding creen and engaging'smd - cluding _
A5 Spring eontact - ari, hubstantmuy ag de- | 1818 and a keyl aach circul for making
- geribed. | '. | and breaking ihe circuil, substan 1ally as de- 1¢
5. In & signallng apparatus the combina seribed. | -
tion of a drum adapted 10 carry signals, & | 1n testimony whereof 1 have hereunto seb
gpiral groove in the periphery of said drum, a my hand in presence of two qubseribing wit-
so sliding shutter or screen rranged 1n ¢ront of | nesSes: - o
gaid drum, projection Ot said shutter en- 7 gUBERT HENRY GRENFELL.
sacing said spiral groove: two sets of clock- | itnesses
' Jifferential gears connect- GRORG ARRISON,
nec to said 1 HERBERT A RBEESTON
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