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To all whom it may concern:

Be it known that I, Iswox Kirsge, citizen
of the United States, residing at Phila'del-
phia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in" Quadru-
plex Printing Telegraphy, of which the fol-
lowing is a specification,

My invention relates to an improvement

in quadruplex printing telegraphy. Its ob- |

'&oct is to produce a quadruplex printing sys-
N in g simplé and efficient manner. o
My invention is applicable to different
systems of: printing telegraphy, but its great
value is most apparent 1 a system of print-
ing telegraphy in which the groupings of
the different characters of the Morse alpha-
bet are made use of for the purpose of select-
ing locally the required type. Of such sys-
tems, the system now used by one of the
largest telegraph companies and which is or
was known as the “ Barclay printer” is the

one mostly in use to-day and I, therefore,’

will describe my invention as being appli-
cable to such system, it being understood that
this invention’ can be—as said above—ap-
plied to other systems. : .

_In the practical working of a systein of
quadrnplex printing telegraphy with the
aid of one or the other of the existing types
of printing telegraphy, it is of great im-
portance. that the transmitting means now
used for such system should be employed in
quadruplexing the same; so also should fhe
printing organism not be illustrated at all as
every alteration of either the transmitting
or printing devices would retard from the
value of the invention, as it is well known
that the discarding of already standardized
instruments and substituting for same new
instruments_is not favorably looked upon by

.the.companies using these instruments. In

my invention, therefore, T have taken care to
malke use of exactly the organism as is now
used and have added thereto instruments
which can be secured at a very small. cost,
In the accompanying drawings Figure 1
is a diagram of the transmitting station and
Fig. 2 is a diagram of the receiving station.
I will first describe the transmitting organ-
ism as illustrated in Fig, 1. In this figure,
A is the transmitting organism of one op-
erator and B the transmitting organism of
the second operator.. Tu the. printing system
abave . referred to, two impulses are trans-

_mitted for each character, one impulse—

{

generally the positive—to mark the begin-

ning of the character and one impulse—
generally the negative—to mark the end of
this chasacter. Tn practice, a paper is made
use’ of hiaying for each chavacter two perfo-
rations, éne perforation adapted to allow
contacting, of a positive source of current
with the.line and the opposite perforation
adapted to allow contacting of the negative
source of ‘eurrent with the line. The Tineal
distance between these two perforations des-
ignates the character,—if the same should be
a dot or dash. In actual practice, a device
similar to the well known Wheatstone trans-
mitter is employed as “ contact maker”."

T have not illusteated this device in its

~detail but have only illustrated the same in
and I-have designated the

conventicnal sign
different parts of this device .as follows:—
2 is the paper;-3, 3, the perforations; 4
and 5 are the tiwo contact makers, here shown
as brushes and 6 the conductor with which
the contact malkers shotld connect. »
In the system above referred to, the con-
tact makers connect direstly the necessary
source of current to the wire, but in my ig-

vention, I have recourse to the following

arrangement :—I connect the conductor 6 to
& source of current 10; the other pole of
this source I connect with a-neutral. wire of

a differential polar relay.11. . One ‘of the
brushes, here shown as the brush 4, is con-
nected with the winding 12 of this polar
relay and the brush 5 is connected here with
the winding 18 of this polar relay. There-
fore, when the brush 4 connects through a

perforation with the conductor 6, a con-
nection is made with the battery 10 through’

one winding of the differential polar relay
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11, and through this connection, the relay is -

energized in a manner sp.
armature 7 away
normally rests and toward and in contact
with the stop 8. At this stop it will pest
till the brush 5

as to move the

the conductor closes a cireuit comprising the

conductor 6, battery 10, winding 13 of relay-
as this winding is in

11 and brush 5; and
opposite direction to

: the winding 19, it is
obvious that through

the closing of this cir-

cuit, the relay 11 will be magnetized in a

manner, so that the armature 7 should be
drawn away from the eontact 8 and toward
and in. contact with 9. " .

In the line 17is inserted the -hattery 25

makes contact with the con- -
‘| ductor 6. The contacting of this brush with

from the stop 9 where it
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and the batery 80. These twvov batteries are-

".in opposition as to each other and should

10

consist preferably of the same number of
cells. - The battery. 30 comprises the sections

302 and 30°. To one terminal of the battery

95 is connected the wire 15 and to the other
terminal of said battery is connected the
wire-16. To-the section 30° of the battery
30 is connected at one terniinal the wire 17

.and at the other terminal the wire 18:. To

- the wire 17 is connected the electro-magnet
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26.. The wire 15 of fhe battery 25 terminates

‘n the stop 19 of the electro-magnet 26 and

“at this stop the armature 20 of said electro-

magnet normally.rests. This armature is
connected through wire 21 to the stop 8 of
tHe polar differential relay 11. :
The transmitting means of the station B
comprise the paper 2% contact makers 4* and
5%, conductor 6%, source of current 10, differ-

ential polar relay.11%, the windings 12* and’
182, stop 8%, stop 9%, and armature 7% The’

stop 8* is connected through wire 22 with
one terininal of the coil of electro-magnet

26. The junction-of the other terminal of.

said coil with coil 17 is provided with the
stop 28. The operation of this.arrangement
is as follows:—Normally, that is, whenthe
line is at rest, both batteries oppose each
other and no current will flow over the line.
It is now supposed that A .desires.lo teie-
graph. When A transmits impulses, the be-
‘ginning of each impulse is marked through

the contacting of brush 4 with the conductor -

6. This makes a ‘circuit—as said above—
which throws the armature 7 of the relay 11
into conmnection with contact 8.  Through
this connection, a shunt is established around

battery 25 comprising wire 16, ‘armature 7,

stop 8, wire21,armature 20, stop 19 and wire
15. Through the shunting of-the battery 25,
the whole force of the battery 30 will be free
and a current will flow in the direction of the

unfeathered arrow .over the line: As in |

most all quadruplex systems, the receiving
organism comprises (besides other parts) a
polar relay adapted to be worked by weaw
current of one polarity. and a neutral relay

adapted to be worked by a heavy current in-’

dependent of polarity. Now, it is supposed
that the whole force of the battery 30 which
is available is sufficient to operate the nen-
tral relay and, therefore, the impulses trans-
mitted from the station A will operate this

neutral relay in accordance with the perfo-
rations 8 of the paper 2. It is mow sup--
posed that the operator at B desires to tele-
graph. Heré the contacting of the brush 4®

with the conductor 6* will mark the begin-
ning_of an impulse and as the circuit made
through this contact will energize the .dif-
ferential polarrelay 117 in a manner so that
the armature 72 will move toward and in
connection with contact 8%, the section 30° of

the battery 30 will-be short circuited and -

s
/

' 987,631

this short circuit will comprise wire 18, ar--
mature, 7%, stop 8%, wire: 22, coil ‘of electro- .

magnet 26 and wire 17.” Through the short
civcuiting "of this part .of the -battery -30,
part of the.battery 25 will be free-and avail-
able and as the flow of the battery from 25

70

is of a direetion adapted to ‘operate the polar -

relay at the receiving station, but is not of

sufficient strength to operate the netural re- .

lay, it is obvious that station B will be able
to. communicate through its polar relay at

75

the receiving end. The armature 7* will rest - :

at the stop 8* till the brush 5* has made cir-.

cuit’ with the conductor 6% Through the
making of this ¢ircuit, the armature 7 will

contact ‘with 9* thereby opening the shunt.

. From-this description, it is clearly seen.that
-the required current will flow .at the re- -
quired time independent of the length of-

contact of the différent contacting brushes.

Tt'is only necessary that one brush should.

80

‘be drawn away froin the contact 8* and in

85

connect so as to throw the armature of its .

relay. for the closing of ‘a shunt -and this
shunt. will remain. closed no matter 'if the
paper with its perforation has moved in a

‘manner so as to.break the contact between

90

the brush .and the conductor. This shunt -

will remain closed. until the opposite brush

lias made contact with'the conductor and the
shult will thén remdin open until the first.
brush again connects-to one of its perfora-.

tions. Dots and dashes, therefore, may be
transmitted from either station A or station

B and will bé received as such at:the receiv-

ing station. : ..~ -

- When both stations'A’and -B"_.tmnsmiti

95 -
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messages and the brushes—say 4 and 4°—

“connect respéctively with their conductors °
6 and 62, the following will result :—Af sta-

105

tion B the shunt around part of the battery:

30 is established. . Through the establishing

of this shunt, the armature 20 of the: electro-;

magnet 26 is drawn away from its stop 19.

and in confact with its stop 28. When now

110

at one and the same time, the brush 4 con- .
nects with-the conductor 6, a shunt is estab-

lished around the remaining part-of the bat-

tery. 30. The baftery 30. 1§ entirely short - '

- circuited and the avhole force of the battery 1

25 is, therefore, available and-as the flow of

the current from this battery is of & direc-

tien to operate the polar relay at the receiv- -
ing stifion and a$ the whole force of thé

batfery is strong enough. to operate.the neu-

tral relay, it is obvious that both relays will

be operated at one and the same time.

120

I will now. describe the receiving organ-
ism. . A’ designates the, receiving.organism. .-

.adapted to be operated by the transmitting
“organism A ‘and the letter B’ designates the
.receiving organism adapted to be operated

by the transmitting organism B. - The re-
ceiving organism A’ comprises. the neutral

‘relay 40, its armature 41, forward: stops 42

125.‘

130-
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and 438. The armature normally rests on

. stop 42. "The coil of the relay 40 is of the

10

differential type. The relay 44 is of the dif-
ferential polar type.. The junction of the
two windings is connected wWith. the inter-
position of the battery 45 to the armature 41
of ‘the relay 40.- The winding 46 is con-
nected to forward stop 43 and winding 47 is

“connected.to forward stop 42. The relay 40

is of the neutral type and requires. for its

. Operation comparatively strong current in-

15

20

25

~relay .of this system.
. In quadruplexing, the chattering of the

dependent of its polarify. 50 1s part of the
printing organism. I have not here illns-
trated the different parts of the whole ar-
rangement as they do not form part of my
invention and I have only shown a step-by-
step movement which, in the printing sys-
tem above referred to, is operated by the line

neutral relay is one of the greatest disadvan-
tages and for the reason that this chattering
should not normally affect the ‘printing
mechanism, I have here interposed between

this relay 40 the polarized relay 44. When |

~ no current is flowing, the armature 41 im-
* pelled by its spring will rest on the stop 42
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“and the

- of the relay 44 is the
effect of the operation

forming of the circuit including the
battery 45 and the winding 47 will force the
tongue 48 of the relay 44 toward and in con-

tact with the stop 51 of the organism 50. |

When, now, through an incoming impulse,

the tongue 41 of the relay 40 is forced to-

ward and in contact with the stop 43, closing

-2 cireuit including the winding 46 of the -
-polar relay 44, then the armature 48 of this

relay 44 will be forced away from the stop
51'and toward and in contact with the stop

52, thereby making operative necessary de-.

vices in the printing organism.
48 will remain at the stop 52 as long as the
tongue 41 of the relay 40 will remain at the
stop 43, but should, through any unforeseen
circumstances, the tongue 41 vibrate and
inake and break the contact with stop 43,
this vibration and making and breaking of
the contpct will not
the relay 44 and thé tongue of this relay. will
still remain at stop 52 until the tongue 41 of
the relay 40 comes to rest at stop 42 and

The tongue

closes the cireuit including the winding 47.

When the tongue 41 conies to rest ai 42, and
through  unforeseen circumnstances,  this
tongue again vibrates and makes and hreaks
contact with stop 42, the tongue 48 of the
relay 44, which is now resting at the stop 51,
will remain in'this position independent of
the vibrations of the tongue 41 because-these
vibrations are not strong enough to force the
tongue 41 to the stop 48. In: reality, the
localized velay 44 takes the place of the line
relay of the printing systen as is used to-
day and the resultant cifect of the operation
sarie as the resultant
of the polar line relay

of the

_system comprising

affect the working of

8

he printing system. of to-day.. The re-
ceiving organism of B’ comprises the differ-
ential .polar relay 60 “provided with the

tongue 61 and the two forward stops 62 and

63. 64 is a localized differential polar re-
lay; the junction of the two windings con-
nected with the interposition of the battery
65 to the tongue 61. The. winding 66 1is
connected to the stop 63 and the winding 67
is connected to the stop 62. The differen-
tial polar relay 60 is adapted to be operated
through
poiarity but requires only a comparatively
weak enrrent. . A relay, which is adapted to
be operated by comparatively small cur-.
rents, would take care of localized instru-
ments which require for their operation a
very heavy current, and for this reason and

a line current of predetermined .

70

75

80

for the reason also that the chattering of the

relay 60 should not mjuriously affect the
printing instrument, I have inserted be-
tween the line relay 60 and the printing
organism 50 the relay 64. In all other re-

“spects, the operation of the relay 64, as to

thé” printing organism, is the same as -de-
seribed with the organism A/,
The artificial lines are designated by the
numeral 60. .
I have described and illustrated the differ-
ent line relays as being of the differential

tion, is also applicable to such  systems in
which a bridge 1s substituted for the differ-
rential coil. : _

I have only illucirated and described two
receiving and two transmitting stations, it
being obvious that the remaining two trans-
mitting and receiving stations are duplicates
of the stations illustrated. -

aving now described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:— '

1. In telegraphy, a quadruplex - printing
two transmitting and receiving stations for
‘each’ terminal of said line, one transmitting
station of each terminal comprising ‘means
to transmit positive impulses of short or
long duration in accordance with the char-
acters to be transmitted, the second trans-
mitting station of each terminal comprising
heans to transmit negative impulses of short
or long duration in accordance with the
characters to be transmitted, one receiving-
station of each terminal comprising a neu-
tral relay connected, in the line, a polar relay
operatively connected to the neutral rélay
and  a step-Bystep movement operatively
connected to the pelafaelay, the second re.
ceiving station comprising a polar relay con-
netted in the line, a
atively connected to the first named polar
relay and a stép-by-step movement oper-

_ativelv connected to the second named polar

relay.

types, but it is obvious that this, my inven- -

a line of transmission,
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second polar relay oper-- -
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9. T quadruplex. printing telegraphy, a
Jine of transmission, two stations for each
_terminal of said line, each station equipped
with 4 transmitting and receiving organism,
the transmitting. organism comprising for

“‘each station a lucalized differential polar re-

10

15

lay antl localized means to actuate said relay
in accordance with the characters desired.to
be transmitted and comprising for each ter-
minal sources of current and means to shuut,
_wiih the aid of said polar relay, one or the
other of said sources, whereby, required im:
pulses dre impressed upon the’ line; -and
coriprising for one station of each terminal
-a neytral %ine'relay, g localized polar relay-
operatively related to said neutral relay and

" printing ‘organism opeiatively related to

20

"ing ‘organism ‘operatively related -to -sald

25

said ‘polar relay; and comprising for the
second station of each tevminal s differen-
tial polar line relay, a polal relay opera-
tively related to said line relay and o print-

‘polar relay. S o )
"8, In. quadruplex printing telegraphy, a
line of transmission, faur transmitting.or-

. ‘ganisms, two for éach terminal, each orgaii-

30

ism comprising.a localized differentidl poiar
relay -and means to.actuate said-relay in ac-
cordance with the charicters desired.to be
transmitted and - compiising for both sta-.
tions of each terminal two sources of cutrent
in opposition 2§ to.each other and -means to
shunt, with thé aid of the relay of -one or

the other of the stations, one or the other’of | i
' ' { cireuit adapted to be operdted.
line relay; a-second local cireui
.step movement in said second -cir

“ said ‘batteries. v _ o
. -4, In quadruplex printing telegraphy, a
line of transmission,-four réceiving stations,
two of each terrninal of said line, one sta-

~tion of.each terminal comprising a neutral

40

line relay, a differential polar relay oper-

" atively related to said neutral relay and a

@

1Y

printing -orginism operatively related to
sirid differential polar relay and comprising
for the second station of each terminal a
differential polar line relay, a second dif-
fevential polar veliy operatively-velated to
said first relay-and & printing. organism
“operatively related to said second polar re-
day.” T

5. In quadruplex printing telegraphy, a

~line of transmission, four transmitting or-

55

ganisms, two for each terminal, cach of said
‘organisms comprising a loealized differen-

" tial polar relay, means to actuate siid relay

in accordance with the characters to be

- transmitted and means to impress upon the

‘line, through said operation, electric im-

" pulses necessary for said characters.

60

- in presence of two witnesses. .

6. A telegraphic q_ugdmple.\"'prirr.t.ing sys-
“terir comprising the line of transmission, two

287,831

stations for each terminal of said lire, .

sotrces of current normally connected to the
line for each terthinal, means to shuni one’
or the other of said sources for each station
of éaid terminals; ome station of each tex-

“minal comprising a.neutral relay, the second
‘station of each termiral comprising a polar

veldy, means for each of said relays to make
the Ssame passive to home impulses, a local-
ized circuit for each of -said relays,’a polar
relay for each of said localized circults, a.
second local circuit o peratively related to the.
polar relay and means in said second circuit
to -operate therewith different printing . or-
ganisms. - T .
7.In a telegraphic: quadruplex printing
system, four receiving-stations, two stations
for each terminal of the line 6% transmission,
a neutral relay inserted in the line for one.

station of each terminal and means for said
| relay to male the same. inoperative to home-
*| impulses, a localized cireunit, a polar: relay

and source of-current in said: cireuit, said
cireuit adapted.to: be operated by said neu-
tral relay, a second local circuit, a-step-by-
step movement in said second circui, said

second cireuit adapted-to be operated by the

jocalized polar relay, said step-by-step move-

"ment adapted to operate différent printing

organisms; a polar relay for the second sta-
tion of each terminal, means for said polar

relay-to make the same inoperative to home

impulses;-a localized -circuit, a polar relay
and ‘source of currént in said circuit, said
he polar

w

&= 7
o+
u

second circuit adanted to be operated by the
localized polar relay, said step-by-step-move-

‘ment adapted to operate printing organisms.

-8, In quadruplex printing telegraphy, the
method of transmitting and-receiving char-
acter symbols, which consists in locally. de-
veloping at “a transmitting station a short
positive and a short negative impulse, pro-.
ducing thereby an impulse of predetermined |
polarvity and of a length to accord with the

tlength ‘of the.charac¢ter symbol to be trans-
" mitted, transmitting sach impulse to a re-

ceiving station; producing from such trans-

nitted impulse two impulses, and translat-

g

such ‘1mpulses into a_character symbol

one impulse indicating the beginning and

one tlie ending of such symbol. B
In testimony whereof 1 affix my signature

ISIDOR KITSEE.

- Witnesses: '
Mary C. Syaen,
Arvar RITTENHOUSE.
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