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T

To -all whom it may concern:

Be it known that I, ALFRED SAMUEL Mc-
CASKEY, of Chieago, Illinois, have invented
a‘new and useful Improvemenb in Electrical

Signaling Systems, which is fally set forthin:

the followmo speelﬁcatlon

This invention has general reference to
electrical signaling or communication, and re-
lates more partlcularly to prmtm(r teleomph
systems.

Primarily the obJect of the invention is to-

produce, with the minimum number of work-

ing parts, the maximum number of electrie’
represented by combinatious of elec-

signals,
tric impulses, in’ which each individual signal

differs from all the others, in the number of .

operating impulses which compose it, or in

theint91valsseparatmvtheselmpulses *Thus:
with the maximum number of five impulses:
to each signal it is possible to produce thirty
If each signal is composed’
of six impulses, sixty two different signals or:
characters can be produced at the 1ecelv1nu:

different swnals

station, and so on.

and may be employed wherever it is desired

to produce, by electrical impulses, distinet’
.Thus I contemplate em-
.ploying certain feéatures of the invention in
railway block signaling systems, in an auto-

mechanical effects.

matic telephone exchange appalatus, and in:
various other -ways. :

Such parts of the 1nvent10n as aresuscepti-:
broadly herein, and not to be limited speuﬁ-.'

In applying the principle of my inveution,’

it is first necessary to provide a transmitting

apparatus, or device whereby a distinetcom-:
bination of electric impulses for each char-
acter or signal is produced and sent to line.;

These 1mpulses are sent to line throngh the:

operation of. a rotary-circuit-maker, (actuated
by clock- work, or by any suitable mechanism).
whieh, in pelformmtr a-single revolution, op-;

“erates say five contact pOints or springs, if’

that be the maximum number of impulses!

.necessary to form any signal or character.
‘The number of operating impulses, sent t0_~
line at arevolution of the circuit-changer,

of signals.

The. prmmple of, themventlon and much of
‘the apparatus hereinafter described, are ap-
plicable to many - different 1ndustual uses,

.aud the interval between them will be de-

termined by a-combination forming deviee,
having a keyv for each character to be formed.
Ina prmtm(v telegraph system, it is of course

necessary that the transmitter at each station

should have the capacity to produce all the
signals comprised in the code; but in other
syetems (such as telephone -signaling, block
signaling, &e.) a different signal or group of
signals is assigned to each local station, all
belncr connected with acomnion 1ecew1n0"ap-
paratus.capable of responding by a distinct
mechanical action to each of the entire code
The depression of a key at the key-
board, or other equivalent operation, releases
the circuit-maker from an arresting pin, per-
mitting it to make a single revolu‘mon and it
also- eounects certain of the contact pomts
through the main battery with the line, in
such manner that the pre-determined group

and arrangement of 1mpulses representing

the character assigned to that particular key,
will be thrown upon the line. The currents
used may be all of one polarity; but in that

synchronous movement of the receiving ap-
paratus or distributer. It is preferred, there-
fore, to use reversals of current in connection
with a polarized relay of speclal construetion,
as hereinafter explained.’ In this case the cir-
cuit-maker will, at- each contact point, send
an impulse to line, those which Thave termed
“operating impulses” being all of the same
polarity the others being of the opposite po-
larity, and being designed merely to operate
the circuit-maker or distributer of the receiv-
ing apparatus, so that the proper circuit at

| the receiving station will be elosed when one
-of the operating impulses is thrown upon

the line. The ecircuit - connections of the

branech circuits termmatmg at the contact

points of the circuit-maker,are controlled by

-a series of pole-changers, one for each branch.

In the printing telegraph system herein  de-
scribed there are five pole-changers. Each
normally connects its branch to hne through

-say the positive pole of the battery, so that

the cireuit- maker in passing each contact

_point would send a positive impulse to line.
.The depression of akey on the key-board actu-
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cireuit-maker will send a negative, instead of
apositiveimpulse to line. The details of this
part of the apparatus may be varied in many
ways,and while I will hereinafter explain that
construction which I have found to be most
simple and effective, I do not wish to be un-
derstood as limiting myself thereto. Having
obtained, by the making and breaking of five
branch circuits, twenty-eight distinet signals,
anyone of which may be produced at asingle
rotation of the circuit-changer,it is necessary
to provide apparatus at the receiving station,
so constructed that each distinet signal may
produce a distinet effect. This effect may be
the operation of one lever of a type-writer or
printing machine, or the bringing into print-
ing position of a particular type, or the opera-
tion of any audible or visual indicating deviee,
which ean be recognized as representing the
particular signal which set such device in op-
eration. Inthesimplestform in whichIhave
embodied it, the receiver consists of a series
of rods, one correspending to each character
embraced within the adopted code of signals,
and specially devised selecting mechanism,
whereby each signal is caused to select and
actuate its appropriate rod. The selecting
mechanism comprises a series of controlling
bars crossing the rods at right angles, and an
aetuating magnet for each bar. In the sys-
tem herein described for purposes of illus-

tration, there will be five of these controlling

bars, one for each of the contact points on
the transmitting circuit-maker, and twenty
eight signal actuating rods. Each group of
impulses, representing a letter or character,
actuates one or more of the controlling bars,
whieh in turn operates that particular rod
which corresponds with the bar or group of
bars so actuated, all other rods being simul-
taneously held out of action. The actual
mechanieal details of the bars and rods will
be hereinafter explained. Each bar-operat-
ing magnet’is in a branch separate from the
other magnets, and each of these local
branches terminates at one of the five con-
tact points of the receiving circuit-maker or
distributer. This distributer is similar to
that at the sending station, but preferably
has a step-by-step movement, resting for an
instant at each of the contact points. If
while resting at point No. 1 an operating
(negative) impulse comes from the sending
station, this impulse causes (through the ac-
tion of a relay) a current to pass over the
braneh of bar-magnet No. 1, and operates se-
lecting bar No. 1 and so on.- The distributer
is preferably driven at a greater speed than
that at the sending station, so that it is sure
to arrive at each of its resting points when
the transmitting eircuit-maker passes over
its corresponding contact point. In so pass-
ing the latter sends to line either a positive
or a negative impulse. In the former case,

“the only consequence is to release the dis-

tributer which immediately passes to the next
resting point. - If-the impulse here is of op-

498,289

posite polarity to that at first supposed, the

distributer is released as before, and in ad-
dition, through the operation of the polarized
relay magnet, the circuit of the bar-operating
magnets is closed through that bar-magnet
which is connected with this contaet point.
The polarized relay magnet has two arma-
tures contirolling parallel local circuits, one

of which includes only the escapement or re-

lease magnet of the distributer, and the other
includes this magnet, and also the bar oper-
ating magnets. One armature is operated to
close its cireuit by currents of positive po-
larity, and the other by currents of negative
polarity. The armatures are so disposed
with reference to the poles of the magnet
that when the main circuit is broken.each
armature is attracted to and mormally re-
mains in its resting position. The particular
construetion of this relay magnet, which will
be hereinafter fully described, constitutes a
special feature of the invention.

The main object of the present invention
is to produce a simple and efficient printing
telegraph system, whereby messages may be
transmitted and reproduced at a high rate of
speed, namely at a speed approximating tha$
of an expert type-writer. All printing tele-
graphs, so far as I am aware, which have gone
into industrial use heretofore, include a print-
ing wheel at the receiving station, the opera-
tion of which is necessarilyslow. Inmy sys-
tem the proper keys or rods of the receiver
respond instantly to the signals with which
they correspond. Moreover,the combination-
forming mechanisim, is believed to be simpler
in eonstruetion and morerapid inaection than
any heretofore devised.

In order that the invention may be fully
understood I will now describe in detail a
printing telegraph system embodying the
same, reference being had to the accompany-
ing drawings which form part of this specifi-
eation.

Figure 1, is a plan view of the transmitting
or combination forming device. Fig. II,is a
longitudinal section of line II. Fig. III, is a
rear elevation. Fig. IV, is a partial side view
on a larger secale, certain parts being broken
away or omitted. Fig. V, is a diagram illus-
trating the circuit connections of the system.
Fig. V1, is a sectional elevation of the polar-
ized relay magnet. Fig. VII, is a plan view
of the apparatus at the receiving station (not
including any printing or recording mechan-

ism). Fig. VIII* isa detail view showing the
escapement. Kigs.VIIIandIX areelevations

from opposite sides of the selecting mechan-

‘ism. Irig. X, is a rear elevation of the same,

Fig. X1, shows in detail one of the selecting
bars and one of the individual signal rods.
Fig. XII, is a diagram showing a line having
terminal aud intermediate - stations. Fig.
XII1,is a side elevation showing the selecting
mechanism connected with one form of record-
ing mechanism. Tig. XIV, is a side view of

‘the printing mechanism; Fig. XV, an eleva-
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“tion from the rear of the platen or printing eyl-

inder; Fig. X VI, a view of the type-holding
cylinder developed into aplane. Iig. XVII,is
a detail of the feed-magnet; Figs. XVIIIand
XIX cross-sections on a much enlarged scale
showing the type when at the printing point;
Fig. XX, a detail in plan of one end of the
platen; Figs. XXI and XXII details on a
large scale of the mechanism for giving a
printing stroke; Fig. XXIII, a detail in ele-
vation looking at the left end of Fig. XVTI;
Fig. XXIV, a detail, greatly enlarged, of

"some of the type distributing guides; Fig.

XXYV a sectional detail of some of the type
receiving channels, and Fig. XXVI,is a de-
tail view of the shaft of the type-carrying
magnet.

The apparatus-illustrated in the drawings
is designed to produce twenty eight distinct
signals or characters by a combination of
five impulses. These impulses are sent to
line from a main battery M. B, (Fig. V)

" through the.action of a revolving arbor A,
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which constitutes or carries a circuit-maker,
and which is actuated by a clock-train A’ or
other suitable motor.
around the arbor A are disposed five pairs of
contact springs at the points I, II,; IIT, IV, V.,
These contact points are the terminals of the
five battery branches o/, a% &ec.  Asarbor A
makes one rotation it will (if the circuits of
all the branches are complete) send to line
five short impulses at equal intervals apart,
and the polarity of these impulses will de-
pend upon which terminal of each pair of
contact points of the branches a’, a? &e.,is at

the time connected with-the positive pole of

the main battery M. B. - :
Asshown in Figs. I and II the pairs of con-
tact points are represented by springs a’ and
the arbor A has two contact plates A* A% so
placed as to make contact, simultaneously
with the two springs of each pair. Oneplate
A*is permanently connected with the main
line L by line spring A® (Fig. II) and the
other with the -earth by spring AS, In the
diagram (Fig. V) I have for convenience
shown the contact plates A* A% on the end of
an-arm A?carried by arbor A, and the con-
taet points of the battery branches areshown
arranged in such position that the plates A*
A% will respectively make contact at thesame
moment with one of the pair of contaects,and
so close a circuit toline L.  Arbor A carries
also a trailing arm A% whose function will be
presently explained. It will be assumed, in
this-instance, that the combinations which
are to form the codeof signals,are composed
of negativeimpulses; thatis,thatitisonly the
negative impulses sent to line at the contact
points I to V which are to actuate the select-
ing magnets of the receiver.. As an illus-
tration, let it be assumed that the letter F is
represented by the combination 2, 3,5. To
transmit that character the circuit maker A?
should send to line negative impulses at the
points II, IIT-and V, and positive impulsesat

At equal distances’

the points I.and IV. Therefore the appara-
tus must be so constructed that, when the
operator desires to transmit the letter T, the
branches a? of and o will all connect the
negative pole of the battery M. B with line
contact A* and the branches ¢’ a* will connect
the positive pole with the line contact. These
counections will vary for each letter accord-
ing to the combination by which it is arbi-
trarily represented.

The combinations are formed at the appa-
ratus B which consists’ of an upright frame
to which is connected a key-board similar to
thatof a type-writer. Any mechanical device,
which an operator can manipulate to desig-
nate different characters may be employed in
this part of the system, but a key-board has
certain well known advantages, and is there-
fore preferred.

The connections of the local branches are
reversed at will by a series of five circuit-
changers or pole changers B’, B% &c., one in
each branch. These consist, as shown, of
pivoted levers arranged for sake of compact-
ness, three on one side and two on the other
of the frame. Each lever has two contact
plates b,b’.: The former on each lever is per-
manently connected with the positive pole of
the battery M. B., the latter with the nega-
tive pole(see Fig. V). Neareach end of each
lever are two contact springs ¢, ¢’ the latter

being connected with what may be called the -

earth wire ¢* of one of the local branches, and
the former with the line wire ¢® of the same
branch. In the normal position of each cir-
cuit changer what may be termed its positive
end b is in contact with line spring ¢,and its
other end -with earth spring ¢’. It is obvi-
ous that when tilted slightly (as shown in
the case of the levers B? B® and B° Fig. V)
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these connections will be reversed, and that ‘

to make up any combination it is only nec-
essary to reverse the proper circuit-chang-
ers. This is the function of the vertical rods

d’ d*., &e, of which there are one for each -

character, and wmechanical connections are
provided such that on lifting a rod, its move-
ment will shift those cireunit changers which
produce. the combination corresponding to
the character represented by that rod. Each
pole changer has a long operating bar BS
extending across the entire series of ver-
tieal rods, the operating bar of each rod be-
ing at a different elevation from any of the
others. Haeh vertical rod has one or more
projecting-arms d so placed astoengage and
move one of the operating bars upon the ele-
vation of the rod to which it (the arm) is at-
tached. Eaclirodd’,d? &c.,differsfrom every
other, either as to the number or position of
its projecting arms, so that each rod will op-
erate a distinet combination of pole-changers.

Thus the rod d’?, which corresponds with the

letter I has its arms so placed that it will
actuate pole-changers B? B3 B® and no other
rod will actuate this particular -combination
of pole changers.” Each vertical rod is con-
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nected by a lever f, with a finger key f” of
the key-board, and by these means any com-

- bination may be formed by depressing the
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-them apart.

appropriate key.

Two other functions are necessary to make
the transmitting apparatus complete; first
the depression of any key must initiate a
revolution of circuit-maker A, and second, the
parts must all be returned to their normal
position in the brief interval between the
striking of successive keys.

Under the key levers f is a rocking frame
G, pivoted at g, its forward end being in such
position that it will be depressed each time a
key is struck. Its rear end carries bracket
g’ in which is pivoted a tooth g* which onits
ascent strikes and oscillates a tripping lever
g% The forward end of the latter enters a
slot in the stop-bar g% and when this ecurved
end moves downward, it withdraws said bar
from the path of the stop arm g° carried by
arbor A of the clock-train, and permits this
arbor to make one revolution. As soon as
tooth ¢? passes the tail of lever g5 the spring
g® at once returns stop-bar g%, so that even if
the operator should keep his finger on the
key, the arbor A will be arrested at the com-
pletion of its revolution. Tooth g? which is
held rigidly in its ascent by spring ¢7, can tilt
in deszending, and so pass the tail of trip
lever ¢

I will now explain how each key is held
down during the entire revolution of the eir-
cuit-maker, and restored to its normal posi-
tion as soon as the revolution is completed.
Each key-lever f has on its underside a hook
% and when a key is depressed its hook will
be caught by a spring-actuated rock-bar f3
So long as this key is depressed the eircuit
connections of the branches ¢’ a? &e., made
by it will remain established. The bar or
cateh f° is connected by the rods f* f% (both
of which are pivoted to the oscillatory arm
% to the armature . of the restoring mag-
net FI. The circuit 30 of this magnet includes
springs 31, 32 whose resiliency tends to keep
‘When, however, the circuit-
maker is at rest its arm A% heretofore re-
ferred to, presses upon and closes the cirenit
at this point. As soon as arbor A begins its
revolution arm AS® releases the springs and

-opens the circuit of the restoring magnet I

which remains open until the revolution is
completed, whereupon the circuit is closed,
magnet I energized, and bar f* withdrawn.
This circuit 30 also includes contact springs
33, 84, arranged under the rocking frame G,
at which point the circuit is normally open,
so that no current flows in the cireuit when
the instrument is out of use. When frame

G is tilted by the depression of a key it
closes the cireuit at 33, 34, at the same time
that it is opened at 31, 32, so that when arm
AB reaches the latter point the circuit will be
completely elosed.

I will now describe the apparatusat the re-
ceiving station.

This comprises (see Fig.

VII) the polarized relay I, the distributer
K, and the selecting mechanism S where-
by the combinations are resolved into the
different characters which they represent.
The polarized relay consists of a curved per-
manent magnet 7, to the lower end of which
are attached the cores terminating in pole
pieces 1/, ¢ These pole pieces are conse-
quently of like sign, say south poles. To
the upper end of the permanent magnet are
pivoted the two tongues or armatures j j’,
which constitute the north poles-of the mag-
net. These armaturesare arranged one above
the other. The armature 5’, is set nearer to
the pole 4/, and the armature j nearer to the
pole 2. Consequently when the coils of the
magnet are not in cireuit with a battery,
the permanent magnetism attracts the arma-
tures in opposite directions, each resting
against an insulated point /2 or 5% The coils
J J” are wound in opposite directions. Con-
sequently a positive current will neutral-
ize or completely reverse the polarity of pole
7’ and reinforce that of pole > The arma-
tures therefore will both' be attracted to-
ward the latter, but j alone will move, 7
being held by its insulated stop. A current
of opposite direction will produce the con-
trary effect, causing tongue j' to move toward
pole 7'. Thus with this relay Iobtain the sen-
sitive aetion (due to the absence of springs)

which characterizes the Siemens relay, and -

also am enabled to control one cireuit with
positive impulses and another with negative
impulses, Armature j, responding to a posi-
tive impulse, closes circuit of the escapement
magnet of the distributer by contact withthe
point % Armature j° touches two contact
points 75, 7%, the former being in the circnit of
the escapement magnet and the latter in the
cireuit of the cireuit-making arm 2 of the dis-
tributer.

The distributer K comprises an arbor k& ro-
tated by a suitable spring-motor at a speed
somewhat greater than that of the circuit-
making arbor A of the transmitter. The
movements of this arbor are controelled by an
escapement lever &’ actuated by the armature
m of an esecapement magnet M whose circuit
is closed by the relay at every impulse com-
ing from the transmitting station. Arbork
therefore moves step by step, and completes
its revolution in five movements, one for each
of the five impulses which make up a signal.
In its revolution the circuit-closer k2% carried
by arbor %, touches each of the five contact
springs marked N/, N/, N”/, Niv, NY, which
are the contact springs of the five bar-oper-
ating magnetsor asthey may be conveniently
termed “selecting magnets,” and correspond
in position with the five contact pointsof the
transmitting cirenit-maker.

In the diagram Fig. V the circuit closer %?
is shown as an arm, and the branch contacts
N’, &e., as plates or points instead of springs.

It will be convenient here to trace the ecir-
cuits of the distributing device and the es-
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capement magnet. When armature j moves
toward pole 7% in response to a positive im-
pulse, it touches point /% and closes a circuit

from the positive pole of the local battery 12

to the escapement magnet M, thence to con-
tact point /% to armature j, and back to the
battery. When a negative impulseshiftsar-
mature j’ it also closes the circuit of the es-
capement magnet by touching point 5% which
is electrically connected with point 5. Italso
touches point 47 closing a circuit which may
be traced from local battery L8 by wire 34, to
armature j’, point j7 and thence by wire 35 to
arbor & and arm %% Asthelatter will at this
moment be resting on one of the points N’,
N”, the eircuit will continue by one of the
branches, marked o’ to oY, to the correspond-
ing selecting magnet O’, 0", &ec., and thence
by the common return wire 36 o the battery.

The selecting mechanism S involves a prin-
ciple of construction similar to that of the
combination-forming mechanism of the trans-
mitter. It comprises a series of upright rods
8" 8% &e., corresponding to the rods d’ d? of

the transmitter, and each representing a dis-

tinet character or signal, and a series of trans-
verse bars 8" 87 8”7, &e., capable of a slight
longitudinal movement. In Fig. XIisshown
a top view of bar 8’ and also a side view
of rod 8. The former has at certain points
notches 40, and the latter has corresponding
lugs 41, these lugs being just above the bar
and a little to one side of the notches 40 when
the parts are in their normal position. When
a bar is shifted its notches will all be brought
into register with those lugs which are just
above it, and consequently the rods to which
such lugs are attached are -free to descend so
far as that bar is concerned.

The displacement of one or more bars is
necessary to release any rod, and each rod is
controlled by a distinet combination of bars.
For example the letter F, represented by the
combination 2, 3, 5 and to which rod 8% cor-
responds, is controlled by bars 8§ 8’7 §v.
These bars therefore will have each a releas-
ing noteh adjacent to a lug of rod S7. Some
rods are held only by asingle bar. Thus the
rod representing letter E is held only by bar
8. Since this bar enters into many combina-
tions, it is evident that at the formation of
any such combination the letter E would be
indicated by the dropping of its rod, unless
provision to prevent this were made. It will
be observed that all therods are upheld by a
stop-bar T' extending across the top of the
frame, thisstop-bar being controlled by a mag-
net T’ (herein called the release magnet) whose
circuit is closed as hereinafter explained, af-
ter the selecting bars have been operated.
Hence when bar S’ is shifted, letter E does
not immediately drop, for the signal when ar-
riving may be a combination of No. 1 with
othernumbers. Inthiscaselutilizethe move-
ment of the other bar or bars making up the
combination to lock therod corresponding to
letter E, and this principle of interlocking is

the'restoring magnet U?,

applied to all the bars and rods. Thus bar
8’ (Fig. XI) has at each point of intersection
with a rod where there is no releasing notch
40, a locking lug 42, and the rods adjacent
thereto have corresponding notches 43, and it
will be evident upon calculation that where
twenty-eight characters are to be formed by
a combination of five elements threeof the se-
lecting bars will have fourteen and the other
two will have thirteen releasing notches 40,
there being lockinglugs 41 ateach of the other
intersections. -

The shifting of any bar occurs when the ar-
mature (P’, P2 &ec.,) of its selecting magnet i3
attracted, the armature striking the end of
the bar and giving it the required movement.
The eireuits of the bar magnets have already
been traced, and it will be understood how
each signal selects and operates the combina-
tion of bars which control the corresponding
rod.

The operation of the release magnet T’ is
necessary to drop the rod. This magnet isin
a branch circuit of local battery LP which
branch is normally. open at the springs 45,
46 on the distributer. The circuit is as fol-
lows (Fig. V): from spring 45 to magnet T”,
thence by wire 37 to. wire 36, to battery L°
and by wires 38, 39 to spring46. Justbefore
the arbor k ecompletes its revolution, the arm
k® presses together springs 45, 46 and imme-
diately releases them, thus momentarily clos-
ing the circuit of magnetT, depressing stop-
bar T'and permitting the selected rod to drop.
The selecting bars are all returned to their
normal positions by the action of the restor-
ing plate U, carried” by the armature U’ of
This magnet is in
a circuit which branches from the circuit of
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the release magnet T’ at the point52; thence .

it proceeds to magnet U? by wire 41, by wire
42 to finger &, to tongue #' of the armature
when said tongae momentarily touchesthe ar-
mature, as presently explained and by wire
43 to wire 36, and thence through battery L®
and by wire 38 back to the point 52.- When
armature ¢ descends, its tongue ' depresses
an insulating block #* (Fig. VII) carried by
the bent lever #, and brings the metallic.fin-
ger * of this lever into such position that
electrical connection is made with it by the
tongne ¢’ when the latter again rises, which it
does immediately. This contact closes the
circuit of restoring magnet U? which becomes
energized, attracts its armature and operates

the restoring plate U, returning all the. se-

lecting-bars to their normal positions. Plate
U has a projection w which in this movement
of the armature strikes the end of rod «’ con-
nected with lever #3 and returns said lever to
its normal position. . Thus the movement of
the armature of the restoring magnet U*
breaks the eircuit of that magnet.

To summarize the operations that occur
during one rotation of the distributer, the
cireuits of one or more of the selecting mag-

-nets are closed at the contact points of the
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gle line.

‘instrument at A%,

distributer, the corresponding selecting bars
are shifted, the circuit of release magnet T’
is closed depressing the stop-bar T and per-
mitting the selected rod to drop, the last
named cireuit is instantly broken (when arm
K3, Fig.V, has passed springs 45, 46) and ar-
mature ¢ is retracted by its spring, lifting the
saidrod. Thetonguet on its returnclosesthe

‘cirenit of restoring magnet U? by making

contact with finger # of lever £, the restoring
plate U shifts the selecting bars back to their
normal positions and breaks the circuit of
the restoring magnet by oscillating lever #
of said lever out of contact with tongue #’, and
all is again in readiness for the next signal.
From the foregoing description it will be
seen how two stations, properly equipped with
line batteries, may communicate with each
other; butitisdesirable that provision should
be made whereby a line having a number of
intermediate stations may be operative for
communication between such intermediate
stationsin either direction, with line batteries
only at the terminal stations. The difficulty
to be overcome in making this provision is to
give each station complete control of the di-
rection of impulses on the line.. The manner
in which this object is attained will be under-
stood from the following explanation taken
in connection with Fig. XTI, in which A®% A%,
Al A®? pepresent stations connected by a sin-
The main batteries at the terminal
stations are divided into two groupsM B and
M B’, the same pole in each being connected
to line. Between each group of batteries at
each station is a switch s by which one group
may be switched out. As shown in the dia-
gram both groups of batteries at terminus
A® are in circuit, and but one group at the
other station, this being the condition when
station AY desires to communicate with sta-
tion AY, or any station to the left of it. In
the condition here represented, in which the
transmitter at station A is supposed to be
communicating with the receiver at A, it'is
evident that when the cireuit is completed
through the entire line from earth at A to
carth at A% a eurrent will flow in the direc-
tion of the single headed arrow, and the
strength of the eurrent will be proportional
to.the difference of energy between the two
groups of batteries atthe former station, and
the single group at the latter station, the bat-
teries being connected in opposition, that is,
with like poles to line. - On the other hand

‘when, by the action of the rotating arm A®of

the transmitter at AY, the cireuit is grounded
at that station,the batteries at A®will be cut

-out, and the current will flow through the re-

ceiving station A from the batteries at sta-
tion A% The direction of this current will,
of course, be that indicated by the double-
headed arrow. Thus we have a means where-
by the operator at station A can produce
impulses of either direction in the receiving
The contact points I to
V. at the transmitter at A are, as shown,
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so connected that an impulse from the bat-
teries at station A%, will be thrown upon the
line at points I and IV and an impulse from
the batteries at A® at points IT, IIT and V.
Thus when arm A? closes the contact points
I the ecircuit is made through contacts I
from the stronger batteries at A through
the weaker batteries at A%. But when arm
A? rests on the contacts II it will be seen
that the batteries at A are entirely discon-
nected and an impulse in the opposite direc-
tion passes from batteriesat A°through points
II to the earth. Thus station A has com-
plete control of the direction of the impulses
on the line. Tocommunicate in the opposite
direction it is only necessary by an agreed
signal to switch inall the batteries at A% and
cut out one group at A2 In other words the
preponderance of electric pressure must be
behind the transmitting station.

For sake of simplification and clearness the
pole-changing devices are omitted, it being
obvious that their operation is precisely as
before described. :

As already stated, the dropping of therods
§’, 8% &e., may be utilized in various ways.
For example each rod may control the type-
bar of a type-writing machine. This plan is
illustrated in Fig. XIIT. In thisfigure B rep-
resents a printing magnet, which gives a
printing stroke through a lever or striker R’.
Each type-bar Q has an arm Q' to receive the
impact of the striker R’, and each arm has at
its free end a pivoted finger g flexibly con-
nected by a spring ¢’ with one of therodsS”.
Tinger ¢ is normally in such position as to
be clear of striker R/; but when rod S’ drops,
the end of the finger ¢ is pushed by projec-
tion ¢? into the path of the striker R’. 'The
latter now makesitsstroke depressing arm Q’
and operating the type-bar connected there-
with. This farther descent of finger ¢ is
permitted by the spring ¢’. The circuit of
printing magnet R is closed when the head
bar T drops and makes contact with a spring
#' from which a wire 47 runs to local battery
I, B’. The circuit continues from this bat-
tery by a wire 48 to the magnet R, and from
the magnet by a wire 49 to the frame of the
selecting mechanism, which isin metallic con-
tact with the head bar T.

Another and preferred form of recording
mechanism is illustrated in Figs. XIV to
XXVI, whereby the dropping of one of the
bars 87, 82, &e., is caused to release a movable
type, bring the same to the printing point,
take an impression therefrom, and return the
type to its original position, the object being
to reproduce the message upon a printed
page, as in a type-writer.

The type-holder is in the form of a cylin-
der 60 having a series of type-channels 61,
one for each type 62, the latter being in the
form of a block of iron or steel with a raised
letter on the face. The type normally stand

at the end of their channels near the top of
the cylinder, each type being held by a piv-

70

75

8o

90

95

100

105

110

Ig

120

125

130




i0o

5

498,289

oted stop 63. From this point downward the )
sides of the type holder y converge forming
a chute leading to the point 64 forming from.
that point down to theé printing point a ver-
tical type-channel 65 whose shape is shown
in Figs. XVIII and XIX, Jusi before reach-
ing this channel the type brushes against an
inking roller 66. After passing the printing
point the common type channel ¥ communi-
cates with a series of individual type chan-
nels, the entrance to each of the latter being
guarded by a pivoted gate having two arms
67, 68. When the gate is open the arm 67
stands across the common type channel and
deflects the type into its individual channel.

- The releasing stop 63 and the corresponding
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gate 67 are actuated by a sliding wire 69 hav-
ing an operating lever 70, and working in
guides 80, formed in a strip 81 crossing under
partitions 82 of the type-channels. (See Figs.
XXIV, XXV.) When lever 70 is struck, as
by one of the character rods S, wire 69 trips
stop 63, and a lug 83 (Fig. XXIV) on the
lower side thereof, tilts a horizontal lever 71,
opening the gate corresponding to the stop
63. Consequently a type will fall to the print-
ing point, and the guiding gate of the chan-
nel to which the type belongs will be opened
ready to guide it back to its normal position.
As the type re-enters its channel it brushes
against wing 68, closing the gate behind it.
The return of the type after printing is ef-
fected by a rotatory type-carrier, shown as a
permanent magnet 72 carried by an arm 73
which is feathered on the shaft 74, so that it
can move lengthwise thereof while rotating
therewith, (Fig. XXVTI) this lateral motion
taking place when the arm leaves the com-
mon type channel W for that to which the
typeindividually belongs. Shaft74isturned
by a weight 75 through gearing as shown in
Fig. XI1V. Magnet 72 has a tongue 76 which
can slide in slots in the end of the poles of
said magnet 72 and projects into the path of
the type-channel 65 (Figs, XXI and XXII).
The type-block hasa groove in its under side,
which receives tongue 76, and the latter car-
ries a little shelf 77 upon which the type is
caught as it falls to the printing point. The
magnet is held in the position shown in Figs.
XIV and XXII by stops 78 which are caught
by the ends of the forked printing lever 79.
(Fig. XXII.). This is the normal position of
these parts. The groove in the type may be
enlarged at its bottom as shown in Fig. XIX.
The platen or printing roller 85 is supported
in bearings in a carriage 86 having wheels 87
upon which the carriage can move lengthwise
of the platen. A step-by-step movement is
given to the carriage by the mutilated gear
wheel 90 which engages a rack bar 91 on the
carriage, moving thelatter andlifting a weight
92 (Fig. XV). A stop pawl 93 prevents the
weight from pulling back the carriage until
the end of thelineisreached. When the pin
94 on bar 91 strikes the pivoted ecam arm 95,

the latter lifts pawl 93, releasing the bar, and

weight 92 returns the' carriage and roller to
the starting point.. At the end of this re-
turi movement a pin 96 throws cam 95 in the
other direction, releasing pawl 93. -

On the same shaft with the mutilated gear
90 is a disk 97, having on its outer face a
toothed ring 98, with which engages a pawl
99. The latter is .carried by a lever 100 to
one arm of which is attached the armature 101
of the feed-magnet 102. The latter is con-
nected in circuit with a local battery 103 (Fig.
XXVII) the wires of which ran to the insu-
lated plates 104, 105, which form the extremi-
ties of the type-chute or channel. Conse-:
quently, when a type falls to the printing
point it closes the circuit of the feed magnet,
causing the shaft of disk 97 and wheel 90 to
turn one step. Disk 97.has a cam groove 125
into which projects the end of printinglever
79. The latter is thereupon actuated, strik-
ing pins 106 on sliding tongue 76, and im-
pressing the type upon the paper carried by
platen 85. The retractile spring 107 with-
draws the tongue, and the cam groove moves
the lever back far enough to release the stops
78 on the magnet 72, leaving the latter free
to rotate under the force of weight75. The
movement of the armature of the feed-magnet
also feeds the carriage forward one step, the
feed taking place after the printing stroke
‘has been made. As the magnet 72 carries
the type around the cylinder 60, it enters that
channel 61 whose gate stands open, and so
brings the type around to the uppersideof the
cylinder. Thetype chutey,on which the type
descend to the printing point, is a plate with
upturned edges, and its upper end (see Fig.
XVTI) terminates in a series of teeth 110 with
intervening slots, their teeth being under
the point where the stops 63 are located.
When the carrying magnet 72 brings the type
to the end of plate y, the tongue 76 passes
between two adjacent teeth 110, the type pass
ing above these teeth, and the poles of mag-
net 72 being beneath them. As shown in
Fig. XIV the arc of plate y is eccentric to
the shaft 74, diverging outwardly from the
center of that shaft, so that the tongue 76
can pass under the plate, while the type
being above it is stripped from the magnet
79, and comes to rest at the stop 63, which
is replaced by a small spring shown in Fig.
XIV. From the point 64 down to the print-
ing point the type-channel is vertical, so that
the magnet comes to rest after completing its
revolution, with its tongue 76 protruding
through the slot 111 (Fiz. XVI) in the type
channel, ready to receive the next type that
may be released. When the carriage 86is re-
turned after printing a line to the starting
point, it is necessary that platen 85 should
turn the space of a line. The line spacing
mechanism (which may be of various kinds)
is shown in Figs. XV, XX and XXIII. The
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ing a row of corresponding teeth 116, and on
its opposite face another set of teeth 117
which engage teeth 118 on the fixed support
119. Ring 115 is carried by a pin 120 capa-
ble of rotating and also of sliding in a bear-
ing of support 119, the latter movement be-
ing limited by a pin 121. A weight 122 tends
to turn the disk inadirection opposite to that
in which the platen is to be rotated, and a
pin 123 (Fig. XXIII) entering a slot in the
disk limits the movement of the disk in this
direction. When platen 85 returns to the
left (Fig. XV) its teeth engage teeth 116 of
disk 115 tending toturn the platen in the di-
rection of the arrow. The disk is engaged
on the otherside bythe teeth of the fixed sup-
port 119, and consequently it turns a certain
distance with the platen, lifting weight 122,
‘When platen 85 has moved as far asitcan to
the left, it will have turned a distance equal
to the distance between the teeth, which can
be madeasgreatas desired. When the platen
is fed away from disk 115, the latter is re-
turned by weight 122 to its first position
ready for another feed, and at the same time
owing to the inclination of the teeth 117 and
118, moves slightly away from support 119,
but not far enough to disengage these teeth,
this movement being limited by pin 121. By
these means platen 85 is rotated one step

each time it is pulled back to the starting

point by weight 2.
to the platen 85.

From the foregoing explanation it will be
obvious to persons skilled in the art.to which
this invention relates that parts or elements
of the system could be omitted or modified,
or other mechanismshavingsimilar functions
substituted therefor, without departing from
the spirit of the invention, and that certain
portions of the system could be used for pur-
poses other than those herein mentioned. It
is therefore to be understood that the inven-
tion is not limited to the details of con:strue-
tion described and shown.

What I claim is—

1. In a printing telegraph system, the com-
bination of a transmitting circuit-maker in

A voll 120supplies paper

the main-line, a series of battery branch ter-

minals in the path of said circuit-maker, a
gircuit - changer in each of said battery-
branches, and a series of keyseach operating
a distinet combination of cireuit changers,
whereby signals, composed each of a distinct
arrangement of impulses may be sent to line,
as set forth.

2. An electric signal transmitting device,
comprising in combination a rotary main-line
circuit-maker, a series of branches leading
from a battery to terminals in the path of
said eircuit-maker, a series of circuit-chang-
ers,one in each branch, a series of keys each
representing a different character, and con-
nections between said keys and eircuit-chang-
ers, whereby each key operates a distinct

-combination of cirecuit-changers and sends to
-line a signal made up of an impulse or group

408,289

of impulses differing in number of impulses
or the intervals that separate them, substan-
tially as described.

3. Inan electrical signaling transmitting ap-
paratus, the combumtlon of a rotary main
linecircuit-maker, a series of battery branches
connected to terminals in the path of said
circuit-maker, a pole-changer or current re-
verser in edeh branch, :md a series of keys
each operating a distinet eombination of pole-
changers, whereby the normal connections of
any one or more of the battery branches at
the points of contact with the circnit-maker
may be reversed by striking the proper key,
substantially as deseribed.

4. In an electrical signaling transmitting in-
strument, the combmauon of a main lme eir-
emt—makm a series of battery branches adapt-
ed to be connected to line by said circuit-
maker, a seriesof circuit-changers one in each
branch, a series of keys exceeding the num-
ber of circuit-changers, a series of rods one
connected with each key, actuating bars for
said circuit-changers,and projecting armson
said rods for operating said bars, each rod
having a distinet number or arrangement of
arms, so that it actuates a distinet combina-
tion of elrcumehanwem substantially as de-
seribed.

5. The described combination - forming
mechanism, comprising the combination .of
finger-keys, a series of rods, one for each key,
each rod having one or more projecting arms,
and a series of transverse bars,arranged rela-
tively to said rods and arms as set forth, SO
that each rod actuates a distinct bar or comn-
bination of bars, substantially as deseribed.

6. The combination with the main line eir-
cuit-maker, the finger-keys, pole-changersand
key-levers and connections whereby the said
pole-changers are actuated from the said key-
levers, of a catch or holder for engaging a key
when depressed, a releasing mzwnet f01' with-
drawing said catch,-a circuit 1ncludmg said
magnet, and contacts controlled by said eir-
cuit-maker for closing the circuit of said mag-
net at the proper time, substantially as de-
seribed.

7. In an electrical signaling system, the
combination with a transmitting apparatus
adapted to send to line impulses of either po-
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larity, of a polarized relay magnet having its

coils wound in opposite directions and pro-
vided with two vibrating tongues each set
nearer to one of the poles than to the.other
so that one is normally attracted in one direc-
tion and the other in the opposite direction,
and loeal circuits having contacts controlled
by said tongues, as set forth.

8. The combination in a polarized relay, of
a permanent magnet having at one end two
reversely wound coils with their cores at one
end, and at the other end two pivoted tongues
free to vibrate between the extremities of the
cores, one being normally attracted by the
permanent mzwneusm toward one of thecores,
and the other towmd the opposite core, where-
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by the tongues will respectively respond to
currents of opposite polarity, as set forth.

9. The combination witha transmitting ap-
paratus including a rotary circuit-maker and
a series of battery branches connected to ter-
minals arranged at suitable distances apart

‘in the path of said circuit-maker, of a dis-

tributer comprising a circuit-maker and ter-

- minal contact points corresponding with those
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of the transmitting apparatus, escapement
mechanism for arresting the arm of the dis-
tributer at each contact, an esecapement mag-
net for releasing the distributing arm at each
impulsetraversing theline from the transmit-
ting station, and a motor for driving said arm
at a greater speed than the circuit-maker of
the transmitting station, substantially as de-
seribed. ‘

10. The combination with a transmitting
apparatus ineluding a rotary circuit-maker, a
series of battery branches connected to ter-
minals in the path of said circuit-maker, pole
changers, one in each branch whereby a cur-
rent of either polarity can be sent to line at

each contact point, a polarized relay at the.

receivingstation controlling twolocal circuits,
a distributer in one of said cireuits control-
ling contacts in branches corresponding with
battery branches of the sending station, driv-
ing mechanism for said distributer, an escape-
ment therefor, and an escapement magnetin
both of the saidlocal circuits, substantially
as deseribed.

11. The combination of a series of parallel
selecting bars, a magnet for moving each bar
independently of the others, and a series of
transverse rods intersecting said bars and
normally upheld bylugs, said bars having re-
lease notches adapted to register with said
lugs when the baris moved by its magnet,
substantially as described.

12. The combination of a series of selecting
bars, electro-magnetic operating mechanism
therefor, a series of rods each controlled by a
bar or combination of bars, a head bar nor-
mally upholding all the rods, and means for

depressing said head bar when the desired’

selecting bar or combination of hars has been
operated, substantially as described.

13. The combination of a series of parallel
selecting bars having release notches and
locking lugs, a series of transverse rods each
controlled by a distinet bar or combination of
bars, and each having notches and lngsadapt-
ed to register with certain of those on the se-
lecting bars, and means for moving any bar
or combination of bars longitudinally, there-
by releasing one of the rods and locking all
the others, substantially as described.

14, The combination of a transmitting ap-
paratus comprising a rotating circuit-maker,
a series of contact pointsin the path thereof,
pole-changers one in the cirenit of each con-
tact point cireunits and connections whereby a
series of impulses of negative or positive po-
larity may be thrown to line during the ro-
tating of the circuit-maker, a distributer at

the receiving station comprising a rotating
arm adapted to movein unison with the trans-
mitting circuit-maker, a series of contacts in
the path of said arm corresponding in num-
ber and location with the contact points at
the transmitting station, a polarized relay in
the main line controlling the circuits through
the contact points of the distributer selecting
magnets in separate branches terminating
each at' one of said contacts, selecting bars
actuated each by one of said magnets, and a
series of rods each controlled by one of said

‘bars, or by a combination of bars, substan-

tially as deseribed. ' .

15. The combination with the selecting bars
and the rods controlled thereby, of a magnet
for each selecting bar, and a restoring mag-
net and its circuit and connections as set forth
for restoring the selecting bars to their nor-
mal positions, substantially as deseribed.

16. In an electrical signaling system com-

prising terminal and intermediate stations
connected by a line conductor, the combina-
tion of a transmitting apparatus at the sev-
eral stations adapted to send signals composed
of groups of impulses of positive and nega-
tive polarity, main batteries at the two termi-
nal stations of the line, switches whereby a
portion of the batteries at one or the other
may be cut out, and circuit connections be-
tween the line and the local transmitters,
whereby to send currents in one direction
both the terminal batteries are included in
eircuit, and to send reverse currents the
stronger group of batteries are cut out and
the line completed to earth at the transmit-
ting station, thereby giving each station while
transmitting complete control of the polarity
of the line, substantially as described.
. 17. The "combination with the selecting
mechanism comprising a series of selecting
bars, electro-magnetic actuating mechanism
therefor, and character rods each actuated by
a distinet bar or combination of bars, of re-
cording mechanism, whereby the movement
of each rod is recorded, said recording mech-
anism comprising a series of movable-types,
means for displacing each type from its nor-
mal position when the corresponding rod is
actuated, a printing lever, and a single print-
ing magnet common to all the type substan-
tially as described.

18. In an electric printing telegraph sys-
tem, the combination with the receiving appa-
ratus having a series of movable rods, one for
each character or signal, of a series of mov-
able type, controlling devices for each type
actuated respectively by the movement of
one of said rods, a printing lever or striker
and its actuating magnet common to all the
type for giving a printing stroke to the type
when brought to the printing point, and re-
storing devices for returning the type to their
normal positions, snbstantially as described.

19. The combination of a type-holder hav-
inga series of independent type-channels con-
verging to a common printing point, and re-
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tiurn channels diverging therefrom, a series
of stops normally holding the type in posi-
tion above the printing point, aseries of gates
separating the return channels from the com-
mon type-channel, means for actuating each
stop and its corresponding gate, a type-car-
rier and its actuating mechanism for carrying
the type from the printing point to its normal
position, a movable platen or printing roller,
and a printing lever and its actnating mech-
anism, substantially as described.

20. The combination of a type-holder hav-
ingaseriesof independent type-channels con-
verging to a common printing point, the path
of the type being inclined downward to said
point so that the type can fall thereto by
gravity, a type-carrier adapted to arrest the
falling type at the printing point, a printing
leveranditsactuating mechanism, and means
for actuating said ecarrier to return the type
to its normal position, substantially as de-
scribed.

21, The combination of the type-holder, the
series of independently movable type sup-
ported normally above a type-chute leading
to a common printing point, means for releas-
ing at will any type, a printing platen mount-
ed on a movable carriage, a feed-magnet con-
trolling the movements of said earriage, and
an electric eireuit including said magnet and
having normally open terminals in the path
of said type and adapted to be closed there-
by, substantially as described.

22. The combination of the type-holder, the
seriesof independently movable type support-
ed normally above a type-chute leading to a
printing point, means for releasing at will
any type, a printing platen mounted on a
movable earriage, a printing lever, a feed-
magnet, an electric cireuit including said mag-
net and having . terminals adapted to be
closed when the type falls to the printing
point, a shaft adapted to be rotated by the
armature of said feed magnet, and mechani-
cal connections for actuating said carriage
and printing lever from said shaft, substan-
tially as described. ‘ ‘

23, The combination of thetype-holder, the
independently movable type made of mag-
netic material, means forbringing any desired
type to the printing point, the platen and its
movable carriage, the printing lever, the type-
carrier in the form of a magnet, and means
for actnating said carrier to return the type
to its normal position in the holder after the
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printing lever has operated, substantially as
described.

24. A printing telegraph system comprising
in combination the following elements: a se-
ries of key-levers representing the several
signals comprised in the code, a series of cir-
cuitchangers, each lever controlling a distinct

circuit-changer or combination of ecireuit-,

changers, a series of battery-branches, each
including one circuit-changer,a series of nor-
mally open terminals for said branches, a ro-
tating cireuit-maker adapted to makecontact
with said terminals successively, a polarized
relay at the receiving station adapted to close
aloeal eircuit on receiving a positive impualse
and another circuit on receiving anegativeim-
pulse,arotatorydistributer,escapementm ech-
anism therefor controlled by a magnetin both
of said local circuits, so as to move in unison
wth the transmitting eircuit-maker, contacts
in thepathof said distributer correspondingin
number and position with the battery termi-
nals of the transmitter, a series of branch eir-
cuitsleading from said contact points and each
ineluding a selecting magnet, a series of select-
ing bars one foreach magnet, a series of char-
acter rods each operated by a distinet bar or
combination of bars, and each corresponding
with a particular key-lever at the transmit-
ting station, a type-holder having a series of
type-channels converging to a common print-
ing point, an arresting stop in each channel,
means for releasing each type on the move-
ment of the corresponding character rod, a
type-carrier adapted to convey the type from
the printing point to its normal position, a
printing platen, a carriage therefor, a print-
ing lever, a feed magnet in a eircuit whose

terminals are normally open in the path of-

the type and adapted to be closed thereby,
connections actuated by thearmature of said
feed magnet foroperatingsaid printing lever,
and for feeding said carriage forward one
step, a weight for returning said ecarriage to
the starting point, and means for turning the
platen the space of a line at each return
movement of said carriage, substantially as
described.

In testimony whercof I have signed this
specification in the presence of two subserib-
ing witnesses. ‘
ALFRED S. McCASKEY.
Witnesses:

PHILIP MAURO,
REEVE LEWIS,
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