(No M-o‘del.t) o S | | |

- 1. KITSEE. S
_ - - TELEGRAPHY. S
No. 572,639, - Patented Dec. 8, 1806,

—H—-----_----—. -

'l:'
T

"l-.-:zn i
—_ E‘:... £

GROUND
Y

-

-t ey el el s g agy i
-y war el E——— el W

'

|

F

i
TO SOURCE
OF CURRENT

ok

& & ¥
i,

'ﬂi‘i‘-'-r'i'i —

-
¥,
L)
*

e R,
Bl Ny
'-:t'i"i‘-
L e e e

I -
' " y "4 -
e ¥ - .
- . -
. g et e oS -t Tt
-, Emgm - d - - | )
> - -
Pl
-"..".'""‘""

il

LINE WIRE O CABLE
Ire7. 2.
=

-7
#..:' L

L]
F~ C’
»
PO
MO

TO SOURCE
OF CURRENT

! 1 ot ‘
E LR A
- —_c N
i B
N S —_ ¥ - - —_—— el P
t qul- --- il .i.l - ,
- Bl -
et el 1 *
g myll ": .

.‘l-" i

o ~SS———

N

| | b e
zzzzl e AE%

A
= ) e }t* s
1 [ e ot . "'\"‘ K, S
i L:E::-' 3% W '--%»’

U P N T
e ey

- g . i olimh e

%
'
i
i
'
!
!
1
i
F

-
sy — A o e - --I----*

----——hl

Inventor.
p |

I

|
1g!

»

N

135,

I-_“- L T L e T D L L

A g mhh S ek Y S

THE NORRIE PETERS €CO., PHOTO-LITHO., WASHINGTON, D. C.




© 40
-~ ment or instruments are included in closed

.45
. my 1nvent10n may be used either alone Or in
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To all whom it maly concermn:.
Be 1t known that I, ISIDOR IxIT%E of the

c¢ity and county of Phlla,delphla,, State -of

Pennsylvania, have invented certain new and

~useful Improvements in Electric Teleﬂra,phy,
~of which the following is a speci

ication.
My invention rel&tes to electric telegraphy,

and more especially to telegr a,phy with rap-

~ idly recurring or altelnatmﬂ* Impulses.

10O

my invention.
I preferably employ as sending instruments,
one of the primaries of said coﬂs being pal— {

The obJect of my mventwn 1s to duplex a
telegraphic system in which transmitted im-
pulses are induced or rapidly recurring or:
alternating.

Referrmﬂ to the drawings, Figure 1 is a
dlaglam of a telegraphic system embodymﬂ'
| Flﬂ' 2 18 a section of the coils

- tially drawn out.

20

In Fig. 1, A and A’ are two statlons each

being eqmpped with similar 1nstruments
%1m11.-,—w parts of the station A’ being deqln‘-

~nated by similar letters as station A W1th

: 3{_3

nated by the numeral 1.

the exception that such parts are also desw-
B 1s a vacuum-
tube to be used as a receiver, which vacuum-
tube can be displaced by the condenser C.
1 is the sending instrument, consisting of the

- two primary coils G and g, which primaries
are locally connected through the binding-

posts ¢ and f, with the mterpomtwn of the
key M, to the source of current, (not shown,)

which source of current should be a rapidly

recurring or alternating onc. In the circuit
of the (,011 G is 1nserted a rtheostat H.

Around the coil g is wound a coil F, which is

connected in series to the line-wire. D rep-

resents a tertiary coil which completely sur-

rounds the coils & ¢ when they are inser ted
to their full extent. The receiving instru-

circuit with this tertiary coil. I have also
1llustrated in this figure in. dotted lines one
of thesending and receiving instruments now
in use, for the purpose of demonstrating that

congunctlon with the usual electromagnetic
receiving devices, it being obvious that other

o mstmments or sets of 1nst1uments or other
. 50

necessary appliances may be added or sub-

| stltuted for the one illustrated.

I will first desecribe the modus opﬁrcmda for

| sendmo' messages.

Atthe sendln g-station the operator connects

With the aid of this key he
sends through the primary coil g currents of

coil g through hlS sending-key with thesource 55
.ot electr 1(31ty

electricity. These impulses in g, which are

recurring or alternating, induce impulses in

B cmrespondmn" in time to the time of the

flow of impulses in g. It will be understood
that the operator in closing and opening the
key once does not send a smole impulse only
through g, but a series of such impulses, the
flow time of which corresponds with the clos-
ing time of the key, a dot with its short clos-

6o
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ing time sending impulses through g for a

sh01te1 period th:zm a dash with 1ts longer
closing time. As far, therefore, as the oper-
ator is concerned he has to mampulate the

key as 1f the current-flow were straight and

not an interrupted or alternating one. These
recurring or alternating nnpulses in g induce

"0,

alternatmw impulses in F. These impulses

travel over the line-wire or cable and through
the coil ¥, inserted in the line at the receiv-
1n0'-sta1;1011 We therefore have as a result
of the sending of a message iraveling over
the line rapldlv alter natmﬂ' impulses of such
short duration that the other sending or re-
celving instruments, depending, as they do,

75
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on the movement of the fwmatme of an elec-

tromagnetic device, cannot respond and re-

malin practically unaffected by the flow of

these impulses. As around each of the coils

F—sending as well as receiving station—the

tertiary coil D .is wound, it follows that the
alternating impulses tr a,velmn through I will
induce alterna,tmn Impulses in D, and as the
coils are wound to the necessary high poten-
tial the generated tertiary 1mpulses will, if
the telmmals of the coil are connected to
a vacuum-tube or device similar in its ac-
tion, produce in said tube or similar device
a glow corresponding in time to the time of
the- electric 1mpulees generated . through in-
duction—shorter glow tlme for dotand 101] ger
glow time for dash——and 1f the terminals are
connected to a condenser then the impulses
will produce in the same for each one trans-
mitted sign one continuous whistling sound,
a 1011':'-'91 one for a dash, a shorter one for a
dot.

I have so far not taken into 00ns1derat1011
the office and function of the primary coil G,

| and if this system is used only as a SlDlplGX |
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~the method of simultaneous trans_mi-ssfo'n- in
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one then the addition of this coil is not nee- |
essary, but, as set forth above, the object of |

~ this my invention is to eontmplex such
method of telegraphy, and the first condi-

tions to be fulfilled in practically carrying out

opposite directions are, first, that the receiv-

ing instrument at the home station shall re- |
main entirely unaffected by the movements |

of the transmitting-key at that station, while

at the same time it shall remain free to re- |

spond to the currents transmitted by the key

‘at the distant station; second, if thisinduced

system shall be us_’ed in eonj-uuc tion with the
usual receiving and sending instruments,

which are liable to be opened just at the
time of transmission: with: indueed currents,

- that the same currents shall always be pro-

20

- dlStELIELt S bation.

- capable of i?lid’*ll-‘@il] g1 the tertim*y coll Drim-
pulses of epposite direction from the impulses

30

 binding-post e.
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vided with an uninterrupted passage to the

ground, at the home station as'well as at: the

is the office. and function of the primary coil

source of eurrent that, the rapidly recurring
or alternating impulses lowimg through it are

induced therein threugh the a;etmn of the see-
ondary eoil IF.

In the drawings one temmndl of the: pri-
mary eoil g is conneeted to: the binding-poest

7. the other terminal being connected to the

posts: ¢ and: f conneet with the souree of eal:e-@-;..

trietty through: the key M it follows that the
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mantpulation of key M will at one and: the
same time transmit the impulses. generated
in the source of electricity throu n*h, both the

coils G and ¢ and the eurrent will divide; all
other conditions: being equal in reverse pro-

portion: to: the resistance of said coils.
The necessary adjustment of the inducing
mfluence of coil & on coil D can be accom-

plished, first, through the mampul&tmn* of
the- 1"heostat I]Z through the actron of which
nmore: or less 1“6818t2b1106. can be thrown into

the eirenit. of G, or, second, the coil & can be
partially withdrawn from the Inner sp‘we of
the:coil D.

In: practice it is of the utmost 1mpm*bance
that the inductive influence of both coils G

and: g, the latter through: the intervention: of
K, on the coil D should be equal, and in cal-
culating the induective influwence of the send-

ing-coilthe resistance of the line-wire as well

the double method of equalizing, f 1‘S1J through
the insertion of a resistance, &nd, secend

through: the partial Wfrhdra,wal or insertion
of the coll: itself the adjustment is eamly ac-

complished.
Supposing now, the adjustment bemﬂ‘ per-

fected, the opemtor at station: Aig trzmsm1t- |
ting a message to thestation:A'.

In: dep1*958~
ing ]11s key M he sends a multltude of im-

To: fulfil the first comdition:

To these binding-posts are
also connected in multiple arc the terminals
of the primrary coil G, and as: the binding-

pulses through the 0011 g, inducing thereby_

a multitude 01‘ impulses in coil I, wh].ch mul-

titude of impulses will induce tertla,ry im-
“pulses in D and will flow over the line into

‘the secondary F' of the distant station, in-
ducing also impulses in D',

| Ordinarily the
recelving instruments of both the coils D and

D’ would answer, but as the depression of
the key M at the station A also sends simul-
taneously with the sending of the impulses
through ¢ impulses stm*tmw at the same time
“and at the same frequeney through G, and
a8 the indueing influence of such impulses is
- opposite from the inducing influence flowing
through coil I, it follows that both the 111ﬂu- -
ence of I and G on D are neutralized, and
that therefore the recelving instrument B or
U, as the case may be, will not respond.
‘now at.the same time that the key
pressed at the station A the key M’ at. the
‘station A’ is depressed or closed, one of two

electrical conditions arises, to Wlt First, 1T
(. This coil issso weund or connected to the |

M is de-

the transmitfed impulses are flowing in op-

posite. direetion, then they will oppose each
other and will therefore nullify their respec-
tiveinfluences on both: the coils D and P’, and
‘both of these coils therefore will be free to re-
‘spond, the coil D to the inductive influence
| of the coil G and the coil D' to the inductive
influence of the coil G; _
taneously-transmitted im-'l:m?:l?’ses_ are flowing
i m the same direction, then their eombined
‘influence upon the home coil as well as the

second, if the simul-

coil at. the. distant station will be greater than

the influence e?x:el*ted . these (30118 through
‘the coil G or &
‘respond. |
~ The provisoof an L'111111ter1"upted passage for
the induced eurrent. is fulfilled: by shunting
the keyand instrument of such:usual demces

- and they are aﬂ‘a,m free to

It
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through a condenser, and in the drawings

this condenser is designated by the letter K
and the instrument by the: letter L.
It.is obvious that the proportions of the

primary (3011 respeetively, F the secondary

coll, conn ectedto line; and: D’ the tertiary coil,
| eonnected locally to the receiving 1118131‘1111’181113

"This

figure clearly illustrates one method of

}equahszr the influence: of the coils G"and: ¢’
on: the coil D’.

‘used: in (3011;]111101;1@11 with the usual sending
as recetving-coil has to-beincluded, but with |

If this system: should not be

and: receiving dewces, then the intervention

of the: second coil I is net neecessary, as the
“coil g with: the key M and the souree of cur-
rent: can be placed: in series to the line and
the ground: conneetion then be made with: the -
fr'(,e terminal of the source of current. |
- "To obviate misunderstanding and to: dis-

110

coils: as an: entirety or the proportions of the
separate colls as to each other has to be de-
termined in conjunction: with the line in
“which they are to be placed and the service
they should render. |
- In Fig. 2, gand G are the two parts of the
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tinguish the described method: from the usual
system of telegraphy, I ecall the deseribed
-method the ““multipulse ” system. Wherever,
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- to the inductive effeet of similar induced cur-
rents transmitted from a distant station, and -
"I make no claim hereinafter broad eneun‘h to

| 20

572,639 . | | ' 3

therefore, I use in this specification or the
elmms followmo this specification the word
‘“multipulse ” in connection with telegraphic

system I wish to be understood as meaning a
system in which rapidly recurring or alter-

nating 1mpulses of electrical eurlents ale

1used.

lamawarethatitis net broadly new with me
t0 so balance the inductive influence of in-

duced currents,when used in asystem of mul-
“tiple telegrephy, that no e

therefrom upon the home instrument, while
said home receiving instruments Wllllespond

include such a method of transmitting tele-
graphic signals or a means for pl‘aCtICIHD‘
such methed my broadest claims being di-

rected to a method of duplex tranemlssmn-

which involves the use of tertlary currents
for affecting the home or receiving instru-
ments.

Having now described my invention, what
I claim asnew, and desire to secure by Lettel S

~ Patent 1S—

1. A method of induectively tr ansmitting

 telegraphic signals between two teleﬂra,phw

stations ;jomed by a single line-wire or cable

which consists in settmﬂ' up or establishing at

one station two sets of mpldly-l ecurring prl-

- mary currentimpulses, the secondary induct-

.35
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lished or Cset up _
upon the home receiving instr uments and in
“setting up or esta,bhshmﬂ over the 1111e rap-

ive effect of which is nullified upon the home
receiving instruments, while the secondary
current 1mpulses transmitted to the distant

- station are caused to set up or establish ter-

tiary current impulses which act upon receiv-
ing instruments located at that station.

9. A method of simultaneously transmit-
ting in opposite directions two sets of
mz'a,ph_te signals over a single line-wire ]

0111-

ing two statlons which eonsmte in 1111111fy1nﬂ‘
.the secondary effocts of two sets of rapidly-

recurring primary current impulses estab-
at each transmitting-station

1dly - recurring Seeondary current effects,
whichin turn are caused to set up or estabhsh

~at the distant stations rapidly-recurring ter-
tiary effects upon receiving instruments lo-

cated at said stations.
3. In asystem of tele 1a,phy means for gen-

fect is produced

tele-

erating at ind ependent stations rapldly—re-
curring electrical impulses; means at each of

sald St&tl()]]‘i for transmlttmn the impulses at

will; additional means in the nature of inde-
pendent induction-coils adapted to divide the
transmitted currents into two paths; second-

ary induction-coils one at each station and
both included in themainline; a tertiary coil

at each station located in inductive relation
to the aforesaid coils, in combination with a
recelving instrument or instruments at each
station 11101uded 1n circuit with the tertiary
coil, substantially as described.

4. In asystem of telegraphy means at inde-

55
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pendent stations for generating rapidly-re-

curring electrical 1mpulses swnal transmit-

tmn' meehamsm in circuit Wlth sald generat-

Ing means; an induction system at each sta-

t1011 compr 13111 ¢ two primary coils connected
in multiple with the current-generating mech-

anism, and a secondary 0011 at each statlon

.- eonneeted in c¢ircuit with a line-wire joining

the stations, in combination with a ter tlary
coilat each stetlon which surrounds all of the
befor e-mentmned coils and includesin its cir-
cuit a si ﬂ'nal-l eeewmﬂ' instrument or 11:15131‘11—
ments. |
5. A system of teleﬂ‘mphy embracing a

75

S0

source of current supply at each statlon, a -

line-wire joining said stations; signal-trans-

mitting devices in cireuit with each source of
current supply; two induction-coils at each

station connected in multiple with a source
of currentsupply; a secondary induection-coil
at each station located in the inductive field

with a tertiary coil at each statlen which sur-

roundsorincloses all of the before- mentmned |

colls and includes in its circuit a recelving

adjusting themin euell manner that the home

of one of the aforesaid coils, in combination

90

| instrument or instruments; the several coils
at each stationbeing pr owded with means for -

95

mstruments will not be affected when the

home key is actuated and will respond only
for currents transmitted from the distant sta-
tion, all substantially as deeembed

Tn testimony whereof I sign my name, this
17th day of February, 1896, in the. presence

of two subscribing witnesses.

ISTDOR KITSEE.
| Witnesses :

- WALLACE B. ELDRIDGE,
GEO M. OoeTELLo
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