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UNITED STATES PATENT OFFICE,

ALFRED M. A, BEALIL,

OF NEW YORK, N. Y.

TELEGRAPHY.

—_—

SPECIFICATION forming part of Letters Fatent No.3€0,986, dated Apiil 12, 1887,

Application filed March 27, 1286. Serinl No. 196,750,

To all whom 7t may concern: .
Beitknownthatl, ALFRED MEYER ALBERT

BEALE, of the city, county, and State of New

York, have invented a new and useful Im-

provement in Telegraphy, of which the {ol-

lowing is a specification, reference being had
to the ’Lceompftnylngdmw ings, formnw part
hereof. |

My invention 1"elates to anew multiple-tele-
oraph system, and also to the combination

- thereof with an electrlml synchronous mech-
- anism.
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“of the disk A of Fig. 2.

anism here
oraphic signaling apparatus.

My invention consists of means, substan-

tially as hereinafter described, of transmitting
over a conductor eleetnmlly connecting dlS-
tant stations a series of alternately-reversed
currents, one of said currents in said series
controlling synchronizing mechanism and the
remaining currents belng employed for Sig-
naling purposes. |

My invention further consists in the con-
struction and arrangement of the telegraphic
apparatus, more particularly hereinafter set
forth.

In the accompanying drawings, Iligure 11s
a diagram showing the general d}qpomtlon of
my Sy nchlolmzmg “mechanism. TPig. 2 is also
a diagram showing the said mechanism as ar-
ranged at one end of a line- conductor, and
also in connection therewith my 1mproved
telegraphic apparatus. If1g. 3 18 a side view
Fig. 4 1s a diagram
of a rotary disk with four contact-plates and
eleven fixed fingers. Fig. b 1s a diagram of a
rotary disk with eight contact- plfxtes and five
fingers. Fig. 6 isadiagram showing thesame
with o greaternumber of contact-plates on the
rotary disk, and also the general disposition
of the actuating weight and gearing, the sev-
eral devieces being shown 1n side elevation.
Fig. 7 is a diagram showing the same thing as
I‘} 6, but in p]an. Mg, 8  shows cach {inger,
as e ¢ ¢’', &e., connected in branch (,ncult
with a key 1n each branch.

Similar letters of reference indicate like
parts.

In another appllCELthIl for Letters Patent
filed simultaneously herewith I have fully de-
scribed and claimed the synchronizing mech-
shown combined with my tele-
The said synch-

. tive gearing

(No mnodel.)

| ronizing mechanism, as claimed 1n my said

other application, I herein disclaim.

The general principle of mysynchroniesys-
tem will be best understood from Fig. 1, which
is a skeleton diagram of the circuits and ap-
paratus, nob in anywise preserving relative
proportions, butsimply illustrative. Ateach

#81

end of the line are the wheels A and Al

These wheels are rotated by the action of de-
scending weights. The problem 18 to make
the wheel A rotate in exactly the same period
of time as the wheel A’—that is, synchro-
nously. I propose to use descending weights
as the source of motive power, because, other
things being cqual, they will fall by attraction
of gravitation in equal times, In accordance
with known laws. I do notactuate my mech-
anism by electro-motors, nor by any action of
electricity, because, no matter how generated,
the electric current 18 never uniform 1n
strength, and therefore 18 itself a disturbing
element in any apparatus depending upon it
for uniform mechanical motion.

The synchronizing mechanism is the same
at each end of the line. The disk A is sup-
posed to be rotated by the descending weight
W through any suitable mechanism. From
the disk A is actuated the disk B, and for pres-
ent purposes of explanation it is assumed that
the disk B is so connected to disk A by posi-
as that both disks necessarily ro-
tate in the same period of time. On the disk
A is a contact-plate, C, and on the disk B a
contact-plate, D. DBearing agaiust the periph-
ery of disk A is a contact-finger, I, and bear-
ing against the periphery of disk I3 18 & con-
tact- ﬁuoer If.  Inasmuch as the disks A and
B have the same period of revolution, it fol-
lows that when the finger I meets the phte C
on disk A the finger If “will meet the plate D
on disk IB.

On the shaft of disk B is an escapement-pin-
ion, G. Adapted to engage with this, by the
action of a coiled spring, J, 1s a catch, H,
which forms the armature of an electro-mag-
net, I. - The current from the battery proceeds
to the shaft of disk A by brushes or other con-
venient means, (not shown in Fig. 1,) and
thence is conducted radially on said disk to
the contact-plate C. When the finger Il meets
this plate the current proceeds to Smd nger,
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and thence to the electro-magnetI. From the .

magnet the current goes to theshait of disk B,
thence radially on sald disk to contact-plate
D to finger I, and thence to the line. Atthe
other end of the line the current traversesthe
similar apparatus in the reverse way—thatis,
it first goes to finger I, to contact-plate D/,

disk B’, magnet 1’, finger E', disk A’, and so !

to ground. Now it will be evident that here
are four contact-points—two at each end of the
line—all of which must be closed before the
current can flow—that is, the finger & must
be on plate C, the finger I¥ on plate D at one
end of the line, and the finger I on the plate
C" and the finger I on the plate D' at the other
end of the line; but in order that this may
happen, the contact-plates on all four disks,
A A’ B B’ must come opposite their respect-
ive contact-fingers at the same moment; or,
in other words, each disk must complete its

revolution between the intervals of contact of |
fingers and plates 1n precisely the same period |

of time. .

1 have already stated that the disks A and
B at one end of the line will rotate exactly to-
oether, and necessarily so, because of positive
gearing between them.
A’and B/, similarly arranged at the other end
of the line. Suppose, now, that while the fin-
gers B and I are off the plates Cand D a cur-
rent goes to line by other means not shown in
Ifig. 1, but which will be described farther on,
and as the shoulder of the escapement-wheel
GG is then clear of the cateh H, the disk B and
the disk A geared to it will be free to turn.
Suppose, further, that when the contact-plates
C and D come under the fingers E I this
other means goes out of operation, so that the
only current that can go on the line at that
time must go through the fingers E K and con-
tact-plates C D, and thence, as already de-
scribed, through the magnet I, and so to fin-
oers I E' and plates D’ C' to ground. Finally,
assume that when the contact-plates ¢ and D
come under the fingers K If the contact-plates
at the other end of the line have not got to
their corresponding fingers, because the disks
‘A’ B’ have from some cause been retarded,
and hence are not moving synchronously with
the disks A and B. Clearly, then, there can
be no carrent to the line, the magnet I will be
de-energized, and the catch H will drop into
the noteh or against the shoulder of the escape-
ment-wheel G and stop the revolutions of the
disk B, and consequently of the disk A.
Meanwhile the weight at the opposite end of
the line 18 rotating the disks there. The mo-
ment the plates I’ and C' come under their
fingers the circult 18 completed through the
magnet I, which removes the catch H from
the escapement-wheel G, and all four disks,
A B A’ B/, begin their new revolution simul-
taneously. In brief terms, then, the principle
of arrangement 1s this: T'wo rotating disks,
both actuated by gravity, are at electrically-
connected stations.
the other 1t waits {or the other to catch up, and

S0 also of the disks

If one disk rans ahead of

360,986

then bothstart even again.  In theillustrative
diagram, Ifig. 1, I bave shown this fo occur
once only during each revolution of the disks
A A/, for the sake of simplicity; but it 18 not
at all necessary that the wheels should make
an entire revolution before this automatic
regulation of one by the other occurs, nor 1s 1t
desirable, because the synchronizing should
occur in practice much oftener. 'Therefore, in
practice I make it take place several times
during each revolution. Inasmuch as the
speed with which the disks are revolved has
nothing at all to do with the working of this
synchronizing apparatus, 16 will be at once
apparent that even if my disks rotate at the
comparatively slow speed of once per second
I can correct the position of one by the other
1f need be thirty or forty times in thatinterval,
and hence 1t becomes simply a question of the
most desirable number of times that the
synchronizingshall take place inagiven period
of time to reunder not only the whole period of
revolution of the two disks exactly alike, buat
to cause the said disks to move throughout
that period at precisely the same rate. Of
course it i1s not necessary to fix upon any defi-
nite number of synchronizing adjustinents
here, because this will depend necessarily
oreatly upon the particular construction, ac-
curacy, and uses ol the mstruments employed;
but the pointthat I desire especially to empha-
size 1s that I cause the two wheel-disks at
opposite ends of the line to adjust themselves
each by the other at certain inerements of their
period of revolution, and that obviously by in-
creasing the number of these increments I can
cause wore adjustments per revolution, and

" hence render the movement of the disks nearer

and nearer to absolute unison.

Fig. 2 represents the apparatus arranged at;
one end of the lIine, as before, by diagram, but
with more detail, and also shows the arrange-
ment of the signaling aswell as the synehron-
1zing circuit. Here, as in IFig. 1, are shown
the disk A and the disk I3, the latter, how-
ever, being geared from the shaft of disk A,
s0 as to revolve 1n the same period of time as

does disk A. On the periphery of the disk A

are equidistantly spaced four pairs of contact-
plates, Ce, C'¢’, C¢, C'¢'. The plates of each
pair are disposed at opposite edges of the pe-
riphery, as shown in Iig. 3. On the periph-
ery of disk B are four contact-plates, D D* D?
D In Ifig. 2 the outer cirele of the disk A
represents the lower edge of the periphery
and the inner circle the upper edge when the
disk 18 placed, for example, in a horizontal
position. .

Rigidly secured in proximity to the disk A
are two spring contact-fingers, It and e. The

finger 1418 set shightly in advance of the finger
¢, 80 that when the disk A is revolved in the
direction of the arrow 1 the finger I will meet
the contact-plate C, for instance, before the
finger e mects the contact-plate C, and go for
each of the four pairs of contact-plates.

Near the periphery of disk B is secured 2
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spring-finger,

succession. On the shaft of disk B is fast-
ened the escapement-wheel (x, here having
foar shonlders or indentations. |

I 1s an electro-magnet; H, its armature,
provided with a hook or latch to engage with

the escapement-wheel G by the action of the

colled spring J when released by the magnet.
On the shaft K of disk A isarranged a com-
mutator having four contact-plates, L L' L* I.°.
In proximity to opposite sides of said shait
are secured brushes or spring contact-plates
M and N. One of these plates connects with
the positive and the other with the negative
pole of the split battery by suitable wires.
IKach commutator-plate 1s connected by
wires O to two of the contact-plates on the
rim of the disk A. Thus the plate I con-
nects with the plate C and the plate ¢, the
plate I’ with the plate C° and the plate ¢*, the
plate I’ with the plate C* and the plate ¢, and
the plate L. with the plate C* and the plate ¢
- On the disk B are wires P,whereby the con-
tact-plates D D? D’ D* are electrically con-
nected together and to the electro-magnet I.
Said magnet is also connected by a wire, Q, to
the ﬁngel E. The finger I is connected by a
wire, R, to line, and the line connects with the
key S, and thence by the wire T to a relay, U,
and so to the finger e. The battery is also, as
shown, splitand “connected to earth.
Supposmcr the parts to be in the positions

" represented, it will be evident that the nega-

39
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tive current from the battery is led to the com-

mutator-plate L/, and thence to the plates C |

and ¢*'; but as no circuit 1s established with
these plates the current cannot flow. The

positive current, however, passes to the com-

mutator-plate L°, with which the brush M is
in contact,and thence goes to the plates C'and
c¢. With the plate ¢ the finger I is in contact,
and hence the eurrent can proceed to the wire
Q, magenet I, and wire P upon the disk B.
From the disk B the current can pass by way
of the contact-plate D, which has met the finger
F uponsaid finger,and so to iine. Now,as has
been explained with reference to I1g. 1, it the
corresponding mechanism at the other end of
the line is in precisely the same position, then
the current will be estabiished. The magnet
I will attract its armature H, which 18 shown

in engagement with the escapement-wheel G.

The wheel G being released, the weight W of
Fig. 1 will be free to turn the disks A B, and
the disk A will begin itsrevolutioninthedirec-
ction of thearrow 1. As it doesso the contact-
plate ¢ will move out of contact with the finger
E, and the contact-plate O will move into con-

tacb with the finger e. Circuit will thus be

broken from the positive-pole of the battery,

but made from the negative-pole,because 1t can
now pass from brush N to commutator-plate L,
thence to plate C,and so to the fingere. I'rom
the finger e the current passes by the wire T
to the relay U, and thence to the oper ating-
key S, and 8o to line, and if the key isw orked

the current to plate ¢’ Is

I, which as this disk rotates | while this state of affairs continues then S10-
makes contact with each contact-plate D 1n

nals will be transmitted. Every time a pair
of contact-plates comes round to the fingers K

and e this same thing happens—that is,

through the circuit made by finger Ii the
synchronizing
and through the circult subsequently made
through finger e signals are sent. Conse-
quently with a disk, A, arranged as shown in
I'ig. 2, the synchronizing adjustment ocecurs
four times at every revolution, and also four
times during every revolution a signaling eir-
cuit is established. As has already been
stated, when the fingers B and ¢ successively
close circuit on the plates ¢ and C, first a plus
and thenaminus current goes toline. Suppos-
ing, now, the disk to have rotated one-(uarter
revolution in the direction of the arrow 1,
then the plate ¢’ will meet the finger Ii; but
negative, and as the
last closing of the ecircuit through plate C
and finger ¢ sent a negative current to line,
here would be two negative currents follow-
ing each other, which of course is undesir-
able, as for rapid working the current should
reverse at each succeeding contact. I can
avoid this diffienlty by adding another con-
tact-finger, as €/, placed in rear of finger L.
Now, the succession of contacts from the po-
sition shown 1n the drawings, I'ig. 2, and the
direction of the respective currents is as fol-
lows: Finger I8 is on contact-plate ¢ and re-
celves prIus current; then finger e meets plate
C and recelves a minus current; then finger ¢’

is met by plate ¢ and receives thm efrom a posi-

tive current. 'The last current going to line
from this pair of plates C ¢ is therefore posi-
tive. Suppose the disk turned forward iu the
direction of arrow 1 one-quarter of a revolu-
tion. Iinger Ik meets plate ¢’, but to this plate
a negative current is passing; then flinger e
meets plate (7, which receives a positive cur-
rent, and fingere’ in turn meets plate C?,which
is negative, so that, in brief terms, I use an
odd number of contact-fingers, E ¢ ¢, and as
the current alternates in direction it begins,
for example, plus to K, minus to e, plus to ¢,

and then minus to ]] plus to e, minus to €,

and so on. One of these contact. ﬁnnels I, con-

trols the synchronizing-¢ireuit, the obheis the
signaling-circuit, 1t will be apparent that the
number of fingerse €, &ce., is immaterial. T
can use as many as I can find place for in the
space included between two successive pairs
of contact-plates on the disk; but there should
be an odd number of these fingers—that is, an
even number of fingers for the signaling-cir-
cuit and one finger for the synchronizing-cir-

cuit. Thus a succession of additional fingers
¢ ¢ ¢”, &c., for thesigualing-cirenit is repre-
sented in Fig. 2 by dotted lines. I haveshown
all of the signalling-circuit fingers connected
to the same wire in Ifig. 2. In practice, how-
ever, each finger ¢ ¢, &c., might be connected

to its own wire, relay, and key, as in Iig. §,
so that as many operators could send as there
were fingers, the signals for each key passing

action takes place, as deseribed,
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to line whenever the finger ¢ belonging to that | Here the cord of the weight W winds on the

key made contact. 'The gearing of disk A to
wheel I3 18 such that, for example, when the
plate ¢ comes to the finger I the plate D on
disk B comes to the finger I¥, and a shoulder
on the escapement-wheel arrives in a position
to meet the lateh-armature I if the latter be
not attracted by i1ts magnet I.

The number of contact-piates on the disk A
and of signaling-fingers will depend on the
following consuluations

First. Where it is desired to allow a la,rﬂe
number of operators to work Slnmlt@neously
then there must be, asstated, a corresponding
number of signaling-fingerse. As all of these
fingers must be placed between two successive

pairs of contact plates on disk A, it follows !

that 1n order to afford space for the fingers
the pairs of contact-plates must be sufficiently
separated. Thus, 1n Ifig. 2, 1f it is desired,
for example, to employ ten operators, it may
be necessary to use but four pairs of contact-
plates, C to U on the disk A, because space
equal to the length of a whole quadrant of the
mrcumfel ence 1S necessary to accommodate
the fingers. In such case it might be neces-
sary to “drive the wheel at very high speed, so
as to insurea sufficient ﬂequency of cireuit-
closings for each finger ¢ ¢, &e.

Second. Iq, however a.smaller number of op-
erators will sufﬁce—say four—then ona disk of
equalsize aspace equal to one-eighth of thecir-
cumference will be ample for the accommoda-
tionof all thefingers; henece, as in Fig. D, eight

pairs of contact-plates, € to C°, may be em-

ployed. The speed of the revolutions of the
disk may be but haif as great toobtain the same
number of eircuit-closings for each finger,and
as ab each passageof each pair of plates under
the synchronizing -f{inger the synchronizing
adjustment 1s ecifected, 1t will be apparent
that with such a wheel the synchronic regu-
lation oceurs at every ecighth part of a revo-
lation, instead of but four times per revolu-
tiomn.

Third. Carrying out thisidea still further, I
find that probably in practice alength of one-
eighth inch on the periphery of the disk A will
nieasure that of each contact-plate Ce.  As-
suming this to be correct for purposes of illus-
tration, then I may placein aspace of one and
one-eighth inch eight signaling-fingers and
one synchronizing-finger. Therefore, on a
disk measuring nine inches in circumference
I may have eight pairs of contact-plates, or
on a disk measuring eighteen inches in eir-
cumference I may have sixteen pairs of con-
tact-plates. At every revolubion of this last-
mentioned disk it would be synchronized six-
teen times, and with each one of the eight sig-
naling-fingers sixteen closings of the eircuit
would be made. Itsimply remains then to

drive this disk with great velocity,wiich 1s
easily done by gearing, substantially as illus-
trated in Figs., 6 and 7,
oran,

which are also a dia-
In Fig. 7 the fingers e are not shown.

currents, as already described.

barrel 1 and on the shaft of this barrel is a cut
oear which rotates arbor 2.  Arbor 2 rotates
arbor 3, and so on to arbor 7. The gearing

- between arbors 1 and 2 is such, for example,

that arbor 2 rotates four times as fast as arbor
1, and each succeeding arbor in like propor-
tion revolves more rapidly than the one pre-
ceding 1t. Now, suppose that arbor 1 18
turned by the descending weight at the very
slow
onds.
make four turns, arbor 3 sixteen turns, arbor
4 sixty-four turns, arbor b two hundred and
fifty-six turns, and arbor 6 a thousand and
twenty-fourturns; but arbor 6 carriesthe disk
A, so that this wheel would therefore rotate
ab the rate of thirty-four revolutions per scc-
ound. Ateach revolution, as I havesaid, there
are sixteen contacts, so that the total number
of closings of circuit for each signaling-{in-
oger would be six hundred and fifty-four per
second, and the synchronizing current would
pass as many times in the same interval.

Of ecourscin multiplying the pairs of contact-
plates on the disk A, it is also necessary to
multiply the commutator-plates L. on the shaft
of said disk, so as to effect the reversal of the
50, also, 16 18
necessary to multiply the contact-points on
disk B and the shoulders or notches on the
escapement-wheel (. This, however, ismerely
a matter of mechanical detail.

I claim—

1. Thecombination of a source of electricity,
a rotary disk, a means of actuating said disk,
contact-plates on said disk, a series of fixed
fingers containing an uneven number of said
fingersadapted to make successive contact with
cach of said contact-plates during the rotation
of said disk, and a means (Such as a commu-
tator) for alternately reversing the direction
of the current passing to each of said fingers
in succession, substantially as deseribed.

2. The c¢ombination of a line-conductor, a

source of electricity, a rotary disk, a means of

acbuating said disk, contact-plate on said disk,
two fixed fingers adapted to make sueeessive
contact with sald contact-plate during the
revolution of said disk, a signal-transmitter, a
synchronizing mechanism, and circuit-connec-
tions, substantially as set forth, one of said
fingers being in branch eircult with said sig-
nal-transmitter, and the other of said fingers
being in branch cireuit with said synchroniz-
ing mechanism, and the said branch cirenits
being united to line.

)

3. The combination of a line-conductor, a

source of electricity, a rotary disk, a means of

actuating said disk, two contact-plates on said
disk, two fixed fingers each adapted to make
contact with one of said contact-plates, a sig-
nal-transmitter, a synchronizing mechanism,
and circuit-connections, fsubstanti;ﬂly as set
forth, one of said ﬁnnels being 11 branch cir-
cnit with said signal- tmusmlmw}aud_ the other

rate of one revolution in thirty sec-
Then in the same period arbor 2 would
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of said fingers being in branch cireuit with | H, escapement-wheel (i, disk B, having con-
said synchronizing mechanism, and the said | tact-plate D, finger I, and circuit-connections, 1o
branches being united to line. substantially as set forth.
4. In combination with a source of elec- _ 1

5 tricity, rotary disk A, means of actuating said ALFRED M. A. BEALE.
disk, contact-plate on said disk, finger ¢/, and | - Witnesses:
circult-connections,substantially as deseribed, PARK BENJAMIN,
the finger E, magnet I, armature and catch EDGAR GOODWIN.
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