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Un1TED STATES PATENT OFFICE.

EDWARD J. MALLETT, OF NEW YORK, N. Y.

AUTOMATIC TELEGRAPHY.

SPRCIFICATION forming part of Letters Patent No. 384,325, dated Junc 12,1888,

Application filed April 5, 1888, Serial No. 209,687, (No maodel)

To all whom i may concern:

Be it known that I, EpwaArD J. MALLETT,
of the city, county, and State of New York,
haveinvented certain new and useful Improve-
ments in Automatie Teiegraphy, of which the
tollowing is a specification.

The objeet of this improvement in aunto-
matic telegraphy is to automatically maintain
inunison with the transmitting-instrument the
printer or other instrument which receives and
reproduces the message sent over the line by
the operation of the transmitting-instrument.

o this end I combine with the escapement-

cireuit of the receiving telegraph-instrument,

for the purpose of controlling the magnet of
the esecapementincluded therein,deviees which
are brought intoaction by thereceiving-instru-
ment alone and whieh at regular intervals di-
vert the current from the said magnet, together
with other devices responding only to impulses
sent from the transmitting-station at corre-
sponding intervals which by their operation
prevent the diversion of the current from said
magnet.

So long as the two instruments, the receiver
and the transmitter, are in unison the two sets
of deviees above referred to are in uunison also
and operate synchrounously, with the effect of
neutralizing each other’s action in the sense
that complete cireuit is afforded through the
escapement-maguet; bat whenever thetwoin-
straments happen to get out of unison then
the two sets of devices operate nob synch-
ronously, but suceessively, with the resalt that
the devices actuated from or by the receiver—
the “‘ent-out’’ devices, asthey may be termed—
divert the current from the escapement-mag-
net, thus bringing the receiver to rest at its
unison-point, in which condition of rest it re-
mains until the transmitter (which continunes
to move) comes around to the corresponding
point. At this timethe devices controlled by
the transmitter will aet to neuntralize the ac-
tion of the eut-out devices, with the effect of
restoring the escapement-eirenit through the
escapement-magnet, the result being that the
receiver will again start in unison with the
transmitter. A unison of this character is ab-
solutely antomatic and unerring in action, and
serves to maintain at all times the receiver in
complete accord with the transmitter. This
result can be attained in a variety of ways, all

of which, however, involve the same general
principle, as will be readily u nderstood by ref-
erence to the accompanying drawings, in
which— .

Pigure 1 represents, diagrammatically, de-
vicesand eircuit-connections embodying my in-
vention. Figs.2and3are diagrammaticrepre-
sentations of modifications or variations (to be
hereinafter more specifically deseribed) of the
system represented in Fig. 1. Tig. 4 isaview
of the receiving-instrument itself which I in
practice prefer to use, showing the different
parts as they are actually assembled together
in the instrument. TFrom this figure 1 omib
the polar relay M and the electro-magnet N
of the unison system, as well as the cirenit-
connections of the various parts. ’

Like letters in all the figures designate like
parts.

My improvement hasbeen devised withmore
particular reference to the needs of the system
of antomatic btelegraphy described in my Let-
ters Patent No. 343,042, of Juue 1, 18586, and
it is in that connection that I shall deseribeit,

In the said patented system the transmission
is controlled by a perforated or embossed fillet
or eard carried by a ear to which an intermit-
tent feed is imparted, the car being advanced
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one line or space for each revolution of fhe

transmitting segment or sunflower disk, or,
if said disk be stationary, for each revolution
of the *‘trailer-arm?’ which co-operates with
said disk; and upon thesaid disk, in addition
to the segments representing the characters of
the code, there i3 an unconnected segment,
(lettered 15 in the drawings anuexed to the

‘said Letters Patent,) now termed by me the

«car-segment,”’ during the travel over which
by the trailer-arm no impulses are sent over
the line and the car is fed along one space or
interval. This segment may be considered
the ““unison-point’’ of the transmitter, and in
the recéiver segments correspondingly placed
with reference to the other or code segment
are also provided, so that they may be the
unison for the receiver.

Referring to Tig. 1, T have for the most part
given merely the conventional representation
of the mechanical devices employed in the
system, inasmuch as their construction is well
known to those acquainted with the art, and
in the case of the receiving-instrument, which
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in this instance is supposed to be an ordinary
printing-telegraph having a type -wheel, &ec.,
as seen in Fig. 4, I have deemed it necegsary
in Fig. 1 to show only the eseapement of such
an instrument, together with the shaft «, uapon
which the scape-wheels b, as well as the type-
wheel, (not shown,) are mounted, and also the
wheel ¢ and trailer-arm d, mounted on and
revolving with said shaft, the trailer d co-op-
erating with a fixed sunflower disk, ¢, having
upon it a conducting-segment, f, the location
of which corresponds to that of the ear-seg-

- ment 15 upon the transmitting segment-disk
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3, so that the trailer-arm @ in its revolution
normally will meet the segment f at the same
time the transmitting trailer-arm 4 meets the
car-segment 15 of the transmitting-disk.

The devices and ecircuit-connections at the
transmitting-station for throwing the proper
sequence of impulses or reversals, &c., upon
the line [ are or may be of any sunitable char-
acter. They may, for instance, be substan-
tially the same as those desceribed in my said
Letters Patent, and they are therefore only
typically represented by the segment-disk 3
with its non-conducting car-segment 15 and
the revolving trailer-arm 4, these being parts
similar to the like designated parts in the Let-
ters Patent aforesaid. At the receiving:-sta-
tion the line I passes through the magnets of
a polarized relay, M, and thence to ground.
The armature-lever » of this polarized relay
is in the escapement-cirenit, being connected
withonepoleof the escapement circuit-battery
X by wire 1, and it is provided, as usual, with
two contacts, so that when in motion it may
make contact alternately with one and the
other of the stationary contacts o 0.

In the particular form of polarized escape-
ment shown in the drawings, A A are the
spools of the main electro-magnet. B B are
the cores thereof, and O their yoke. To the
same yoke and between these two cores is
fixed a third core, D, to which is pivoted the
armature-lever ¥, so that its ends will play
over the cores B, this lever being provided
with teeth &' ¥’ at its ends to act as pallets for
the scape-wheels » b. The center core, D, is
surrounded by a coil, E, connected up with
the battery X in a comparatively high-resist-
ance derived circulf to thatin which the spools
A A are included, as indicated by dotted
lines zz. This feature of thepolarized escape-
mentis not here claimed, the samehaving been
made by me the subject of a separate applica-

‘tion for Letters Patent of even date herewith,

Serial No. 269,684.

The spools A A are wound with two inde-
pendent and separate wires or coils, whose ter-
minals areshownat 2 y, so wound or connected
up that the magnet will have one polarity
when the circuit is completed through z, and
another polarity when the circuit is com-
pleted through y. ‘

To accommodate the escapement-circuit to
magnets A of the construetion indicated, the
circuit is continued from the opposite pole of

.coil or wire y of the magnet.

the battery by a wire, 2, which, at a point
near the polarized escapement, branches, one
branch, 5, passing to contact o’ through the
coil or wire x of the magnet, and the other
branch, 6, passing to contact o through the
This completes
the escapement-circuit proper.  So long as the
tongue or- lever n continues in vibration, so
long, nnder normal conditions, will the induet-

ively-magnetized armature or escapement-le-

ver be in vibration also. .

As hereinbefore indicated, at each revolu-
tion of the transmitting trailer-arm 4 there
will be a momentary cessation of impulses
while it traverses the segment 15, and during
this period the lever » will stop. Whenever
it does thus stop, it always comes to rest
against the same contact.. In the drawings
this contact is supposed to be o. I therefore
lead from the contact o a branch wire, 7,
which passes through the eoils of a neutral
electro-magnet, N, and thence to the conduct-
ing-segment fon diske. The trailer-arm & of
this disk is connected by wire 7 with wire 2.
Under this arrangement it will be scen that
when the lever n makes the specified pro-
longed contact with o, (and it is only this pro-
longed contact which will suffice to energize
the comparatively sloggish neufral magnet
N,) and when at the same time the trailer-arm
d contacts with segment f, there will be a com-
plete circuit from one pole of battery through
wire 1, lever n», contact o, wire 7, contact f,
trailer-arm d, wires 7.2, back to other pole of
battery. When this state of things exists, the
magnet N will become energized and will at-
tract its armature p. This armature is in-
cluded in a shunt, 8 9 10, having two points
of completion therein, and when not attracted
by its magnetis drawn byits spring p’against
the stationary contact r, thus closing one of
the points of completion of the shunt. It will
be noted therefore that this point of comple-
tion must be closed, except for a brief interval,
during each revolution of the transmitter and
receiver, and that eventhen the opening of the
shunt. at this point cannot take place unless
the two are in unison--that is to say, unless
the two trailers d and 4 are upon their re-
spective segments f and 15 simultaneously.

The second point of completion of the shunt
is at the cut-out wheel ¢, which i8 a non-con-
ducting wheel mounted upon and revolving
with the shaft «, as before said, so that its
movement may be synchronous with that of
the trailer-arm d, and provided at one point
on its periphery with a conducting-segment,
g. In connection with this wheel I use two
fixed conducting-brushes, & ', insulated from
one another, and bearing at their free ends
upon the periphery of the wheel ¢, which, as
before indicated,has a non-conducting surface,
except as to the space occupied by the seg-
ment g. Consequently the two brushes are
never electrically connected except when they
meet and contact with this segment, The
brushes are so placed with: relation tothe seg-
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ment ¢ that they meet it at the same time that
the trailer-arm d meets the segment f. Con-
sequently, so long as the transmitter and re-
ceiver arein nnison the one point of completion

of theshunt will alwaysbe open when the other

is closed, and vice versa. The shunt-counec-
tions are by wire 8 from branch wire 5 to
brash &, from brash 2/ by wire 9 to armature-
lever p, and thence by contact r and wire 10
to main wire 2.

In the drawings it is supposed thab the re-
ceiver and fransmitter are in wnison. Con-
sequently, when the transmitting - trailer 4
reaches the segment 15, as indicated in full
lines, the cut-out shunt around the receiver is
not complete, because although one point of
completion therein is closed by reason of the
meeting of the brushes % 2’ with the conduct-
ing-segment g, yet the other is open by reason
of the attraction of the armature p by ifs mag-
net N, the latter having been energized by the
prolonged contaet of the lever # with contact
0. So long as these conditionsare maintained
the parts may continue in operation indefin-
itely; but suppose that the transmitter has
gained a little on the receiver, so that the
transmitting trailer4 will occupy the position
shown in dotted lines by the time the trailer-
arin 4 contacts with its segment f, at which
time the brushes 2 7/ will also be electrically
connected through their segment ¢, the lever
p will be in contact with the contact », as in-
dicated by dotted lines, and thelever n will be
in normal vibration. TUnder these conditions
it will be observed that the receiver must un-
avoidably be short-circuited. For example,
in the position indicated lever » has contacted
with ¢ and the magnet A has been energized
to tilt the escapement-armature in one diree-
tion. When the lever » (which is now in vi-
bration) moves to the opposite contact o/, the
current, however, seeks the low - resistance
path offered by the shunt,rather than the path
of high vesistance through the escapement-
magnet, and consequently the circuit is from
battery by 1n o’ 58k ek’ 9 pr 10 2 back to
battery. When the lever » moves from o
to o, the eircuit will be again through the
escapement-magnet; but this can effect noth-
ing, because the armature is already tilted
in the position in which it is brought when
the eircuit is completed through o, and con-
sequently it wili remain nnmoved. This con-
dition of affairs continues, and the receiver
thus is held motionless, with its trailer-arm
d and cub-oub wheel ¢ in unison position with
respect to the segment f and brushes 2 ¥,
until the transmitting -trailer 4 travels far
enough around to reach unison, or, in other
words, to reach the interval segment 15. As
soon as this takes place, the shunt is broken,
owing to the energizing of magnet N and the
consequent movement of its armature p; and
when the polarized relay M again starts into
vibration after its momentary pause the polar-
ized escapement will be actuated and the re-
ceiver will start off in unison with the trans-

mitter. The same thing holds true if the re-
ceiver, instead of being behind, isahead of the
transmitter. If it (the receiver) reaches uni-
son point first, the shunt will at once be closed
and the receiver will be eut out until the trans-
mitterreachesunison. Thusateach andevery
revolution or complete sequence of movements
of the receiver and transmitter the two, if not
in unison already, are bronght to unison, this
operation taking place continuously and auto-
matically so long as the instruments are in ac-
tion. I have hereinbefore indicated that this
result can be attained in other ways without
departure from the principle of the invention,
This is illustrated in Figs. 2 and 3, in each of
which the organizations comprising the sys-
tem, while differing specifically in some re-
spects from each other and from the organiza-
tion represented in Fig. 1, none the less are
substantially identical with what has herein-
before been described.

In Fig. 2 T dispense with the cat-out disk ¢
and fingers i /', and in lien thereof I employ a
trailer arm, k, fixed to and revolving with shaft
a around and in contact with a solid station-
ary metal conducting-disk, 4, supported upon
an insulated base and having a hole in its cen-
ter through which theshaft passes. This disk
i has upon its periphery at one point a non-
conducting segment, j, corresponding in loca-
tion to the segment 7 on the sunflower disk e—
that is to say, when trailer ¢ meets f trailer
% meets j.

The circuit-connections are as follows: From
one pole of the battery to armature n and
thence by branch wires 5 and 6 from the con-
tacts o o' through the spools A, the branches
uniting beyoud the spools and leading by a
wire, 11, to the metallic conducting-disk 4, and
from trailer-arm & by wires 12 2 back to the
opposite pole of the battery. From wire 11
leads a branch wire, 13, to armature p of mag-
net N, and this branch cirenit thence contin-
ued by contact " to main wire 2. From con-
tact o leads wire 7 to and through magnet N
tothesegment f of sunflower disk ¢, and thence
by trailer d to wire 2.  Armature p in thisar-
rangement is held normally away from con-
tact 7.

The operation is as follows: So long as the
receiver is in nnison with the transmitter the
escapement-cirenit during the intervals be-
tween the unison pause (which takes place
once during each revolation of the transmit-
ter) will be from one pole of the battery
through armature s, one or the other of con-
tacts o o, and their respective branch wires 5
6, wire 11, disk 4, trailer %, wires 12 2 back
to the other pole of the battery. Whenever
the transmitter reaches its interval segment
15, (or the equivalent electrically of that seg-
ment,) trailer d will be on conducting-segment
f, and trailer & will be on non-conducting seg-
ment j. Under these conditions, were it not
for magnet N the escapement-cireuit wonld
be interrupted and the receiver would stop;
but at this moment the circait 7, through
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magnet N, segment f; and trailer d, is com-
pleted, and magnet N, being energized, at-
tracts its armature p, and thus completes a
branch escapement-cireuit through wire 13,
armature p, and contact r, and consequently
the cseapement-circuit remains intact; but if
the transmitter aud receiver be not in unlson,
then the magnet N will not be energized.

Consequently “the branch of the escapement-

circuit which it controls will remain open, and
the other branch controlled by the disk ¢ and
trailer %, being open by reason of the contact
between trailer & and the non-conducting seg-
ment §, no current can pass through the es-
capement-magnet, and the receiver is brought
to rest, to so remain until it again comes into
unison with the trapsmitter. Thus, instead of
shunting the current around the escapement-
magnet when the instruments are out of uni-
somn, as in Fig. 1, I in this case break the es-
capement- circuif,so that no current flowsover
it. The disk ¢, with its non-conducting seg-
ment j and the trailer &, are the devices actu-
ated from or by the receiving-instrument to
divert the current at regular intervals from
the actuating-magnet of the escapement, and
the magnet N, disk ¢, and trailer f are the de-
vices responding only to impulses or influ-
ences from the transmitter at corresponding
intervals, which by their action prevent the
diversion of the current from the said escape-
ment-magnet.

In the example illustrated in Fig. 3 still an-
other variation is indicated. In thls illustra-
tion I use the trailer d and disk eand magnet
N to break the escapement-circnit once dur-
ing each revolution, and I employ the same
magnet N, together with the wheel ¢ and fin-
gers h I/, to neutralize the effect of the instru-
mentalities first above mentioned. Under this
arrangement magnet N has two independent
windings or coils.

Thecircuit connectionsareas follows: From
one pole of battery X through armature n,
contacts 0 0/, and their respective branch wires
5 6, through one or the other of the two wind-
ings of escapement-magnet A, thence by wire
2, contact r, and armature p back to the other
pole of battery. Thisis the escapement-cir-
cu1t proper. Thearmature p is by its spring
p’ normally held in contact with contact . A
branch circuit leads from one pole of battery
X through armature n, contact o, wire 16,
one winding of magnet N, fingers ki //, and con-
ducting-segment ¢ on wheel ¢, back to the
other pole of battery. In a separate eircuit,
17, from an auxiliary battery, Y, are included
the segment f on disk e, the trailer d, and the
other winding of magnet N. The two wind-
ings of the magnet N are such that when cur-
rent passes through both the one will neutral-
ize the other. I haveshown an auxiliary bat-

tery Y simply to avoid obscuring the diagram.
Circuit 17 might just as well lead from bat-
tery X.

The operatlon is as follows: When the re-

ceiveris in motion, once during each revolu:
tion the trailer-arm d will meet the segment
J, closing the cireuit 17 and passing a current;
through one winding of magnet N. The mag-
net, when energized, will attract its armature
p, and consequently break the escapement-cir-
cuit, and such would be the effect in this case
Were the receiver out of unison with the trans-
mitter,  because the momentary halt of the
armature » on the contact o would not take
place when the fingers & 2" and segment g were
in contact; but when the two instruments are
in unison the parts last named are in contact
when the armature » thus passes on contact o.
Consequently, a current is passed over the
branch eircunit 16, through the opposite wind-
ing of magnet N, thus neutralizing the effect
of the current through the winding included
in ecircuit 17. Magnet N under these condi-
tions is inactive and the escapement-circuit
remains unbroken, - In this example the de-
vices which divert at regular intervals the
current from the actuating-magnet of the es-
capement are the sunflower disk e, trailer f,
and one winding of magnet N. Those which
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respond only to impulses or influences from -

the transmitting-station at corresponding in-
tervals to prevent by their action this diver-
sion of the current are the disk ¢, fingers b 7/,
and the other winding of the magnet N.

I have for convenience’ sake described my
new unison system in connection with the
transmitter shown in my aforesaid Letters
Patent No. 343,042, of June 1, 1886. Iremark
here, however, that the transmitter which in
practice I now employ in this conncetion is
that. improvement upon my said patented
transmitter which is set outin my application
for Letters Patent No. 269,685, of even date
herewith.

Having now described my 1nvent10n, and
having indicated some of the various ways in
which it can be carried into effect, I state in
conclusion that I do not restrict myself to the
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specific details herein described and illus- .

trated; but v

‘What I believe to be new and of my ownin-
vention is as fo]lows:

In a system of telegraphy, the combmatwn,
with the eseapement-cireuit of the receiving-
instrument, the escapement-magnet 1ncluded
therein, and a current-diverter for diverting

11§

the current.from the said escapement- macrnet »

at regular intervals, of a magnet noxmally in-
fluenced at correspondmcr mtervals from the
transmitter and contact-points. operated by
said magnet when thus intluenced to neutral:
ize the action of the current-diverter, substan-
tially as and for the purposes hereinbefore set
forth.
In testimony whereof I have hereunto set my
hand this 4th day of April, A. D. 1888.
EDWARD J. MALLETT.
‘Witnesses: '
EwELL A. DIcg,
MArRvVIN A. CUSTIS,
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