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SPECIFICATION forming part of Letters Patent No 601 7b8 dated April 5, 1898

- Application filed September 10; 1397

Serlel No, 651, 165. (Ne model.)

lo all whom z,zﬁ May COnCermn.:
Be it known that I JOHN BURRY, a cﬂswen

of the United Stetes and a re31c1ent of Kort
l.ee, in the county of Berﬂ'en and State of New

Jersey, have invented certain new and use-

fulImprovements in Printing-Telegraph Sys—_

tems, of which the following is a speelﬁeatlon
ThlS inventionrelates to prlntln g-telegraph
systems in which a single line-wire is em-
ployed in operating the type-eontrellers and
printing devices of the receivers and has the
printingof diverse characters in rapid succes-

sion eomblned with the rapid and easy repe-

tition of any character alongside 1tse1f for 1ts
primary object.

It may aid in an nnderstandlnﬂ of the pres-
ent invention to have it deserlbed In connec-
tion with the particular forms or types of ap-
paratus, as transmitters, current-reversers,
and receivers, in conn ection with which I have
used it in pra,etlee However, I am not to be
understood as limiting my clmms to the use

comprises a receiver . prowded with a rotary
type-controller operated by polarized electro-

magnets and- an armature and celnmon]y in
the form of an escapement,which is governed
from the central office, (such a receiver is
shown in my Letters Patent dated April 27,
1897, and bearing number 581,411,) arelay for

eutomatwel]y reversing the polemty of the
line-current, (an example of a suitable relay

1S that shown in Letters Patent of the United
States dated December 9, 1893, bearing num-

ber 510,156,) a tr ansmitter for eontrolhnn the

motions of the armature of the relay, as in
Letters Patent No. 541,149, dated June 18,

- 1895, and a keyboard (the keys thereof are

40
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- eommenly referred to as *‘ transmitter- keys”)
‘whence the ‘‘transmitter” is stopped and
The transmitter normally moves its .

trailer over the sunflower and also switches
the current through the electromagnets of the
relay to causeits erlnetnle to vibrate rapidly

in unison with the passage of the trailer from
segment to segment of the sunflower, thus
reversing the polarity of the line- current with

each motion of the armature. The type-con-
troller is moved or is permitted to move at
each reversal of the polarity of the line-cur-

- rent, and a character is lmprmted whenever
1ts key on ‘[he key board is depl essed.

__ 'patlble with each other.
| ing of diverse characters the best conditions

In general the system-

| be able tor epeet on] y secrl.ﬁces speed

It is well known that in printing-telegraph

systems the type are either disposed on a

_'type -wheel or on a series of levers pivoted in
a circle or are, as in some type-writing ma-
chines, and that there is usually but a unique
exemple of each character in each receiver.

It is also known that in such cases the elec-
trical and other conditions necessary for se-

curing the rapid transmission and imprinting

of dlverse characters are different from those.
necessary for securing the repetition quickly

and readily of a cheraebel alongside itself.
In fact, the two sets of eond1t10ns are incom-
Ifor the rapid print-

involvea ‘“‘lively” circuit and instruments—

quick discharge of the circuit and the like.

On the other hend when it is desired to re-

peat a character alonﬂ'sme itself without ro-
tating the type- eontlollel clear around in
'those cases in which there is but one exam-
ple of each character in the receiver the con-
75
lay are incompatible with a lively circuit. In
other words, the elremt ehonld be s]nwmsh-

ditions permitting thereof with the least de-

rather than hvely -
In order to make the circuit hvely, it is
common to connect a. condenser therewith.
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If the condenser is connected to the line on .

the battery side of the “repeat-circuit” opener,

there results excessive sparking and other

evils.  For example, if the line includes a
cable or underground wiring the static charge
throws the receivers ehead and 8o pr events
repeating. It may also pierce the insulation.
With the condenser on the line side of the

repeat-circuit opener the sparking is reduced,

but other difficulties remain. In-order to re-

‘peat, it is requisite that the action of the con-
| denser should be minimized; but thIS can be

done only at the expense. of the efficiency

of the transmission and printing of diverse
characters—that is, at the expense of the

““liveliness” of thesystem. Inshort,sincethe

staticdischargesof the line, 1nelndlnn the con-
~denser, are nt111zed byadding them 130 the suc-

eeedmn' “1mpnlees ” gsent; by the batter y and
current -reverser in order.to make the circuit
livelyitis obvious thatspeed must be saved at

-the expense of repeating, and viceversa. The

addition of a permanent ‘““leak” in order to

90
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be observed in passing that the duplication | disturbing this bias.  This involves a slow

of characters in the receiver is really a case

or species of what I herein term ““diverse”
characters, inasmuch as the type-controller
is moved one or more steps in passing from
one ‘‘1,” say, to the other ‘‘1” stop, just as in
passing from ‘““a” to ‘“*n,” whereas the repeat-
ing to which my invention relates 13 that case
wherein the type-controller remains station-
ary during.the repeating of a character.
In my invention during the printing of di-
verse characters the circuit or line is lively
or in the condition which militates against
the repeating of a character alongside itself

without moving the type-controller and 1s

“slugegish” during the repeating of the char-
acter without moving the type-controller.

" For the purpose of rapidly positioning the

type-controller I employ an alternating cur-
rent adjusted to resonance, as this gives a
livelycirenit. , It alsomaterially quickens the
charging of the printing-magnet-whenever a
prolonged or printing impulseis sent overthe
line. Inordertorepeatacharacteralongside
itself while keeping the type-controller still,
I securethat the ‘‘printing-magnet” of the re-
ceiver shall be deénergized momentarily, so
that the ¢ printing-lever” shall fall away from
the type-wheel (orthat the type-bar shall fall)
and follow with a ‘‘direct” current or i1m-
pulse-——thatis, animpulse moving in the same
direction as the impulse that was used to
first imprint the character which is repeated.
This I do as many times as the character is

to be repeated or duplicated alongside itself.

In practice the current is alternated at sub-
stantiallya given numberof times per second.

IHence I employ means for varying the capac-
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ity, self-induetion, and resistance of the cir-
cuit to bring the frequency at which the cir-
cuit tends to oscillate into substantial coin-
cidence with the frequency of the periodie
alternationgof thecurrentthatlemploy—that
is to say, I adjust the cireunit to resonance or
tune it electromagnetically. The conditions

as to resonance abovespecified are incompati-

ble with repeating a character alongside itself
in asystem employingreceivers provided with
nnique examples of each character and type-

controllerswhich are quiescentduring repeat-

ing, because of ‘“‘throwing ahead” oneor more
steps by the ‘““ kick.” In thecaseof my ‘‘slip-
ping” escapement, hereinafter described,this
so-called ¢“kiclt” -causes all the receivers to
‘““throw ahead” one or more steps. As inti-
mated above, the so-called *‘kick™ is highly
advantageousin positioning the type-controi-
ler, but has to be avoided in repeating a char-
acter alongside itself, inasmuch as the *“ bias”
of the armature of the type-controller for that
polarized electromagnet which last attracted
it must not be disturbed, although the arma-
ture of the printing-magnet must be drawn

~away from the core thereof; also, the press

or printing-magnet must be deénergized one
or more times (acecording to the number of

discharge or non-resonant, state of the line,
wherecas the lively cirenit used in positioning
the type-controller involves an abrupt dis-
charge. In my method of repeating I pass
from the conditions giving resonance to the

70

conditions preserving the bias aforesaid.and

giving the slow discharge of the line. Insuch

wise there is an ‘‘overlapping” in point of
time, so to speak, of the conditions giving the

abrupt and the slow discharges. In other
words, there is a time when both are on. In
my method of repeating I throw off the line-

75

30

battery and simultaneously ground the line

through a non-inductive resistance (to pre-

vent fusing of contact-points, the short cir-

cuiting of the line-batteries, and a too slow
discharge of the line) and then throw on the
line-battery and simultaneously throwing oft
the said ground. The reéstablishment of the
circuit through the battery brings up the
press-lever and causes the printing of the
character the second time. The character
may be repeated as often as desired by repeat-
ing the same cycle of operations.
that in receivers provided with type-wheels
the means for feeding the paper are com-
monly operated by the press-lever or by the

prolonged impulses. In all cases that which.
ultimately eauses the printing causes also the

paper to be fed forward the proper distance.

In the preferred form of my invention 1
introduce a two-way switch (which in effect
is a repeat-circuit opener) in the line-cir-
cuit between the ‘“battery” (as I shall call
the generator of the current whatever may
be the actual form thereof) and the re-
ceiver and provide a ground, (through anon-

inductive resistance,) with its terminal adja-

cent a movable member of the said switch.
I also provide a lever which normally holds
said movable member away from the ground-
terminal and connects said member with the
line leading to the current-reverser. ‘That

1 remark
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part of the line connected with the receivers

iselectrically connected with the said movable
member of the switch and with a suitable ad-
justable condenser. While printing diverse
characters the circuit passes through the said

movable memberandsaid lever to thereceiver

end of theline. Whenever a characteristo be
repeated, its key is depressed, as usual, and 1s
held down while the lever aforesaid is moved
to throw off the battery and cause or permit
said member to make contact with the ground-
terminal simultaneously. The throwing on
of the hattery and simultaneously throwing
off of the ground causes the second printing
or repetition of the character, as aforesaid, all
without moving the type-controller of the re-
ceiver. While the two-way switch may be
operated direct by the operator or sender, 1t
is more convenient and expeditious to oper-
ate it by means of an auxiliary circuit, key,
and electromagnet. Itisthelatter form that

I illustrate in the accompanying drawings

times the letter is to Dbe repeated).without | and will deseribe hereinafter.- The drawings
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also show an impr ovement in the form of the ’ of the line or they may be opelated by the'

escapement for the receiver which eontrlb-,

utes materially to the attainment of the main

consists in a wheel provided with two periph-
eral rows of teeth, each tooth having a bevel

or slant inwardly and forwar dly, the teeth of .
‘each row being staggered-with respect to the

teeth of the other row, and a pallet or anchor

provided with two bevels for coaction with

the said-slan_t.s_ of said teeth. The construc-
tion is such that the type-controller or es-

apement runs down or to umson when the |
circuit is left open.:

The invention also includes other features |
all of which are more particularly pointed out

in the ¢laims conecluding this specification.

The preferred form of 1 the invention is illus-

trated in the accompanying drawings,forming
part hereof, in which—
Figure 1 is a diagrammatic view showmﬂ'

the arranﬂements of the eircuits and lnbtru-'

ments. Flﬂ" 2 18 a side elevation, and Fig. 3
is a plan, pmtly 1In section, of my two-way

switch. Fig. 4 is an elevatmn of the escape-
ment-nmﬂ'nets and wheel, taken at right an-
-wles to the shaft of the la,ttel

- elevation of the escapement—wheel showing

30

- transmitter .::Lnd shows only the < 1epeat key”_
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- wholly one or the other also.
ment-magnets of the receivers may form part |

the pa,llet or anchoralso; and Fig. 6 is'an en-‘
larged view of some of the parts, shown on a

smaller scale in Flﬂ' 4.
The auanﬂ*ement shown in Fig. 1 omits the

of the keyboard.

The reference-letter B mdledtes the cur-
rent-reverser, whose armature 2 is vibrated
between theé contaet -points 3 4 by the electro-

“magnets m mX, thus reversing the polarity of
the current in the line 5 by connecting the

batteries 6 7 therewith alternately. The line

5 is connected with the armature-lever 14, |
whose armature 15 coacts with the electro-
magnet m* and is provided with the adjust-
able contact-point13. Aspring 16, connected
with the lever 14 and a suitable bh&ft serves
to draw the lever 14 away from the electro-'

magnet whenever the last is deénergized. An
adjustable insulated stop 12 for the lever 14
is shown. -The electromagnet m?is part of a

circuit formed by the wires 17, battery 18,

key 20, and switch 19, thie said key 20 bemﬂ'
the Iepeat key of the. l;:eybozud a,fmesa,ld
Whenever the lever 14 is drawn over by the
magnet m? its contact 13 comes in contact
with the contact-point 10 of the spring-arm
3 and pushes the last over, so that its see-

ond contact-point 9 is moved out of contact
with the stationary buat adjustable contact
11, which forms the términal of a ‘“‘ground”
p10V1ded with a non-inductive remst.;mee R.
The arm 3 isin electrical connection with the {
receiver end of the line, the receivers being
‘indicated by the reference-letter V. |
The line is shown as being par tly overhead

It may be
The escape-

and partly underground or cable.

line -currents through inductoriums.
former case is shown in-full Iines in Flo‘ 1,

object I have in view. This improvement | while the latteris indicated at X V in dotted .

Fig. 5isa side

tromagnets m?,

-spring 8 toward the right in Fig. 2 a suffi-

‘the two.
ing through which the spring 16 passes freely..

In the 1mproved escapement or type-con-
troller shown in Figs. 4, 5, and 6 the escape-
‘wheel 22 is pr 0V1ded with two rows of teeth

The

lines. Inasmuch as the best working condi-

I prefer to hfwe adjustable with the receiver

end of the- line, employm a suitable resist-
ance R*in eon;unctlon theremth The bat-

teries, the line, the ground, and the condenser
are all connected to ea,rth as indicated.
‘The two- way switch shown diagrammat-

ieally in Fig. 1is shown also in FlD‘S 2 and 3,

wherein ’rhe referenee letter ¢ ma,lks a smt-—

‘able base, as wood, on which the vario us parts

are mounted 1n approprmte manners.
- The reference-letters b ¢ d ¢ f indicate

_blndm g-posts, while the parts marked 8 910
" 11112 13 14 15 16 m? have the functionsof the
| SImlla,rly-mal ked partsshownin Fig. 1.

contact 11 is carried by the post f in an ad-
,]usta,ble manner, and so also of the stop 12.

one end and at its other end is connected
with the shaft &, which is fr ictionally held in

the splithead k (on the standardl, rising from

the base a) in a well-known manner. The

lever 14 is carried by a shaft n, which is pro-
vided with coned ends, which CO&Ct with the

coned screws oin & Well known manner. The

screws o engage with screw-threaded open-

ings in sta,ndards p. - The coiled wire ¢ con-
neet% one of the posts p electrlca,lly with the

- The-

‘tions are secured by having the entlre system
in ““palance,” I connect a condenser C, ‘which

75

30
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The spring 16 is attached to the arm 14 at

100

lever 14, the ends of the wire being secured

by screws or othermrlse to these two parts.

The magnets m* are borne by a cross-head r,
which is itself carried by a shaft s, ad;]ust-'
ablelengthwise toward and from the armature

15, earmed by the lever 14. The spring-arm

8 18 electrlcally connected with a. binding-
‘post, as ¢, by means of an insulated wire 1
The binding-post b is electr 1cally connected
with the standard p, which carries the end

of wire ¢, as by a wire u, and the line 5 is con-
nected with the same bmdmmpost b. The

oround is electneally connected with the
115
trically connected with the binding-postsd e,

standard f.  The electromagnets m? are elec-

as are also the terminals of the cirenit 17.
Whenever the circuit 17 is closed the arma-

| ture 15 is drawn toward the cores of the elec-
The contact 13, strlkmn the

105
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120

contact 10, pushes the same with its carrying-

cient distance to b1eak the contact between
the pomts 911, as in the arrangement shown
in Fig. 1. The lever 14 in Fw*s 2 and 3 is

promded with an opening throun‘h which the

contact 11 passes freely Wlthout touching,

125

thus giving an air-space insulation between

The post fis provided with an open-

130

disposed at the sides of the disk the teeth of
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each peripheral row being disposed opposite
the spaces between the teeth of the other row;

also, each toothis beveled in such wise that
each beveled face is lower at its front or lead- |

ing edge, as shown by the arrow in Fig. 9,
and also at that edge nearest the adjacent
row of teeth, so that, roughly speaking, the
disk presents a V-shaped . groove ou 1its pe-
riphery when viewed edgewise, as in Ifigs. 4
and 6. The pallet P is provided with two
faces for coaction, one with the beveled faces

- of the row v and the other with the like faces

2Q

of the row 2« of the teeth on the scape-wheel.

The pallet P and the electromagnets M oper-
ating the same are or may be mounted and
operated as in my Letters Patent No. 531,411
aforesaid. . The shaft 23, on which the disk
99 is secured, may be provided with a type-
wheel, as in my Letters Patent last aforesaid,
orit may be provided with a trailer coacting
with a sunflower each segment of which cor-
responds to a different lever in a type-writ-
ing machine, and is electrically connected
with a suitable electromagnet for operating
its said lever whenever a printing impulse is
sent over the line while the trailer is upon

the corresponding segment of the sunflower.

The escapement shown is of such nature that

~whenever the line is allowed to stand open

30

35

40

45

50

55

60

- or indirectly by the line-current.

the instruments or receivers all go to unison,
for the pallet is pushed orslips from one row
of teeth to the other, owing to the positions
of the bevels aforesaid. In other words, the
shaft 23 is held from revolving by the force
of the magnets M. It should be borne in
mind, however, that this only occurs when
the line-circuitis left open a sufficient length
of time *for the bias of the armature car-

rying the pallet T for the electromagnet.
which last directed it to die out.

, . A quick
break and make of theline-circuit, as by de-

pressing and releasing the key 20 quickly,
“does not overcome this bias.

The result 1s
that the pallet and wheel 22 are held against

motion by that magnet M nearest which the

armature carrying the pallet P happens to be
when the said key 20 is depressed. |

- The operation of the devices hereinbefore
described is as follows, it being premised that
the current-reverser I3 is operated as afore-
said and that its vibrating armature 2 1is
stopped and held against one or the other of

the contacts 3 + whenever a transmitter-key

is depressed and that the switch 19 is closed,
so that the circuit 17 is complete, thus at-
tracting armature 15 to the magnet m*® and

closing the line-circuit through the contact-

points 10 13, and opening the ground through
the contact-points 9 11: The depression of
any character-key upon the keyboard causes
theimprinting of the corresponding character
by the receiver or receivers, operated directly
Whenever

the operator wishes torepeat a letter alongside
itself, as the <“0” of ‘°100,” he first depresses
the key of the keyboard which represents the
This causes the imprinting of the *0,”

C{O 7
»
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601,768

thus forming “10.” IIenow,whilestillholding
down the key representing the *°0,” momen-
tarily depresses the key 20, whereupon the
spring 16 draws back the arm 14, breaks the
line at the contact-points 10 13 after estab-
lishing the ground through the contact-points
0 11. The battery isthus taken off and a cir-
cuit through the receiver end of the line 1s

ceivers fall away from theirmagnets. Imine-
diately the key 20is released the line-battery
is thrown on, the ground is taken off, and

the printing-levers are actuated and the sec-

ond “0” is imprinted, making the ‘‘100.”
The character at the printing-point in the re-

ceiver may be imprinted as many times as le-

sired by merely continuing to break and make

the current in- the circuit 17 while holding

down the corresponding key in the keyboard.
It is to be borne in mind that in a receiver of
the type shown in my Letters Patent No.
581,411 the paper is fed forward at every
stroke of the printing-lever,.

By the phrase ‘‘receiver end of the line,”
used hereinbefore and in the claims, I mean
that part of the line beyond the ‘““break”™ in

70

. 75
established and the printing-levers of the re-

30

go

the line-cireunit when the line-batteries are

thrown off. In the particularcase shown this
break is at the contacts 1013. I may say also
that the transmitter shown it my Patent No.
541,149 may a~t as the current-reverser for
theline instead of the relay referred to above;
also, the various resistances, condensers, and
the like may be, and preferably are, adjust-
able. - | -

While I haveillustrated the preferred form

of my invention in the drawings and have de-
seribed the same hereinbefore with particu-
larity, I am not to be understood as limiting
myself to the specific forms or arrangements

shown, for I am aware that the same may be

varied in many ways without departing from
the spirit of my invention.
What I claim 18—

1. In a printing-telegraph system, the com-
T o } ?

bination of a line, a receiver provided with
printing and polarized type-controlling elec-
tro magnets operated by the line-current, an
antomatic current-reverser in said line inter-
mediate the source of electrical energy and
said receiver and adapted to be held closed

while a transmitter-key is held closed, a

““oround” through non-inductive resistance
normally disconnected from the line and lo-
cated between the said reverser and sald re-
ceiver, and a two-way switch in said line Dbe-
tween said reverserandsaid receiverarranged
to throw the battery off and on and simulta-
neously to connect and disconnect the said
““opround” and the receiver end of the line,
substantially as desecribed. _

2. Inaprinting-telegraph system, the com-
bination of a line, a receiver provided with
printing and polarized type-controlling elec-
tro magnets operated by the line-current, an
automatic current-reverserin said line inter-

| mediate the source of electrical energy and

95
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sald receiver and adapted to be held clogsed
whlle a transmitter-key is held closed, a

‘“ground” through non-inductive remsta,nce
normally chsconnected from the line and lo-
cated between the said reverser and said re-
ceiver, and a two-way switch in said line be-
tween saild reverser and said receiver ar-
ranged to throw the battery off and on and
simultaneously to connect and disconnect the
sald “‘ground” and the receiver end of the

line, Wll)h a condenser connected to %md hne

substautlally as described.

3. In a printin g-telegraph system the com-
bination of a line, a receiver provided with
printing and polarized electro magnets oper-
ated by the line-current and a shppmﬂ' type-

controlling escapement operated by said po-

larized magnets, an automatic current-re-

verser in said line intermediate the source of |

electrical energy and said receiver and adapt-

ed to be held closed while a transmitter-key
isheld closed, a *‘ ground ” through non-indue-
tive reSIStance normally dlsconneeted from

the line and located between the said reverser
and said receiver, and a two-way switch in
said line between said reverser and said re-
celver arranged to throw the battery off and
on and mmultaneously to connect and dis-
connect the said ““ground” and the receiver
end of the line, substantmlly as described.

4, Ina pr mtmﬂ'—-teleﬂ*mph system, the com-
bination of a line, a receiver provided with
printing and polar 1zed electro magnets oper-
ated by the line-current and a slipping type-
controlling escapement operated by said po-
larized magnets, an automatic -current - re-

verser in said line intermediate the source

of electrical energy and said receiver adapted
to be held closed while a transmitter-key is
held closed, a ‘‘ground” through non-induec-

tive 1emstance nmmally dlsconnected from |

| the line and located between the said reverser
and said receiver, and a two-way switch in

sald line between saild reverser and said re-
ceiver arranged to throw the battery off and
on and mmultaneously to connect and dis-
connect said ‘“‘ground” and thereceiver end of
the line, with a condenser connected to said
1111e substantmlly as described. |

5. In printin g-telegraph systems employ-
11:10' a single line or wire for transmitting and
prmtm
printing characters and repeating any char-
acter alongside ifself which consists in trans-
mitting and printing characters by means of
a resonant alternating line-current, and in

45

50

the method of. tra,nsmlttmg and
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transforming the electrical conditions from

the resonant state to a state of slow discharge
and back to the resonant state to repeat a
character alongside itself, Substantmlly as

described.
6. In a printing-telegraph system, the com-

bination of an electromagnet, a battery and

circuit for energizing said m’agnet, a key in
sald circuit, an armature-lever 14 for coac-
tion with said magnet and provided with a
contact-point 13, a spring-arm 8 provided
with contact-points 9 .10, a ground through

‘non-inductive resistance provided with a con-

tact-point 11, the batteries 6, 7 and current-
reverser B, the line 5 connected with arm 14,
and the line provided with receivers and con-
nected with arm 8 and with a condenser C,
substantially as described.

Signed at New York, in the eouuty of New

York and State of New York this S8th day of

September, A. . 1897. N
J OHNBURRY.

Wltnesses
RICHARD W. BARKLEY

CaAS. A. BRODEK.
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