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1o all whom it may concermn:
- Be it known that I, GEORGE A, CARDWELL,
a citizen of the United States, residing at
Brooklyn, in the county of Kings and State of
New York, have invented certain new and
useful Improvementsin Multiple Telegraphy;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, reference being had to the accompanying
drawings, which form part of this specification,
in which— | ,

Figure 1 is a diagram of an apparatus illus- )
trating my invention. Fig. 218 a perspective
view of a pair of grouped appliances. |

My invention has relation to an Improve-
ment in multiple telegraphy; and it consists
in a novel method of transmitting and record-
ing signs orsignals, whereby I am enabled to
not onlysend and record a separate signal for
each distinct pulsatory current sent over a
common line, but also to send and record sep-.
arate and distinct signals for currents of dif-
ferent character when the same are transmit-
ted simultaneously. o

In an application filed by me the 4th day of
September, 1883, Serial No. 105,525, I have
shown and described certain devices whereby
my invention is carried into effect,and where-
in I have made use of what is known as the
‘“ Gray harmonic system of multiple transmis-
sion,’’ such system being well adapted to the
purposes of my invention, and in the follow-
ing description I shall also refer to this sys- |
tem in illustration of the character of my im-
provement, without, however, limiting myself
to any specific means of multiple transmis-
sion, as the purposes of my invention only re-
quire that currents of different character may
be transmitted simultaneously over a common

!

pendent receiving devices.

My invention contemplates what may be
termed a ‘‘ permutation of the multiple sys-
tem of telegraphic transmission,”” inasmuch

which independently produce certain results
well known in multiple telegraphy, to produce
effects different from those following the sepa-
rate transmission of independent currents. If,

system of multiple transmission, having nor-
mally the capacity of transmitting, say, SIX
distinet pulsatory currents and the recording
of as many separate signs or signals respon-
sive thereto, Iam by my improvement en-
abled to transmit and record as many sepa-
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rate and independent signals as there may be -

permutations or couples of currents.

Intheacecompanying drawings I haveshown,

"and I shall describe as the means for carrying

out my invention, the same devices as have
been illustrated in my said application.
Referring to the drawings, A designates the
main-line wire of a harmonic telegraph lead-
ing to ground at a receiving-station through
the magnets B C D E F (&, which are pro-
vided with the appurtenances of a Gray har-
monic relay, so that each reeded armature

will respond to its appropriate tone and to no

other, and when so responding will open a lo-
cal-battery circuit, @ b ¢, &c., which 1s nor-

mally closed upon a secondary and °‘open-

circuit’’ relay, a’ 0, &c.
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I term &' o', &c., “open-circuit’’ relays, be--

cause they are normallyin an energized state,

-

and, under conditions hereinafter explained,
close another local circuit or eircuits when
their armatures are retracted by the de-ener-
gizing of their coils. The relation of the mag-
nets B C, &ec., is the same as exists between
the harmonic relay and sounder under the
usual conditions of harmonic telegraphy.
Bach individual tone or pulsatory current
is intended to effect the recording of a single
character, and as the medinm for so recording

I employ printing, recording, or sounding de-

vices, which are controlled by the relays
which respond to the respective currents.
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30

Fig. 1 is a diagram illustrating the arrange-

ment and relation of the devices whereby the
characters are printed in response to the in-
dividual currents. 1 designates alocal bat-
tery, from which a line, 2, leads through frout
stops, 3, of armatures 4, &ec., and thence by
lines 5 through all the armatures 4, &c., above
which are other stops 6, &c., each having a line
to a printing-magnet, 7, &c., and each being

Qo
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in a branch and normally-open circuit with -

battery 1. Now, supposing it were desired to

print the letter ¢‘b’’ in response to the tone U, 100
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priate character.

the ‘‘tone,’’ or current 1epresent11w the tone,
18 tmnsmltted and immediately harmonie re-
lay C responds, opening its local circuit and
causing almﬁ,tule 4’ to; ﬂy back againststop 6.
Cir emt from battery 1 is now t]zu ough all the:
{ront stopsorcontinuousline2, thence through
armatures until 4is reached, when the cur-
rent passes to printine-mag net 7', and thence
to battery; all the other pr mtmrr -maguneds: be-
.10 1ng oub of or on open circuit..
. that any other tone or current may be made
- to control and effect the printing of its appro- |
' ' This much bemﬂ‘ under- -
-stood, I will now explain the means by which
two currents, when sent simultaneously, will -
.. cause the plmtmn of a dependent (_,hfuac,ter
. instead of two characters.. 0

- : f l)wotal or provided with pivotal arms (&,

| L ﬁStops A" oppose contacts 7', and stops 7 facee

| contaets ¥, all being pmpefly insulated.

. In the dnwmgs, Rig. 2 is designed to 1ep s

RS esent under proper condltions a pair of ar-
'Lmatul es ‘belonging to a harmomc group or

20

SRR Fig. 2, and carry frontand back contacts, Wi, | a
7 and lower insulated contacts, ¢ i.
LW are connected by lines, as shown.
bW are opposed to stationary contfmts LEUARE S

The: pomt&
Stops

~ the other, while a line. leads from stop .l above |
. each a,lmature as already mentioned in ex-'|:
. planation of dlaﬂmm to a magnet, 7, &e.

- couple-—-—say G F Wthh is arranged for print-
. z0:.ingthe character 1.7
o 18, connected by a lme m, with the stop & of

‘Then the stop{ of each

tone will effect the retraction of but one and the

It 18 obvious :

| being open;

- The stops #* I are in cucmt with a local bat- |
- tery, M, and a printing. ma,ﬂnet "’L’[", a,dapted tOj .
o print the character *‘I.77

~armatures G’ being closed or | down a smﬂle: s

;oud(u*y relays may be grouped together in
pairs. The system of transmission is applica-
ble either to the selection of particular local @

| recording-magnets or to the selectwn of spe-
. ’cml ]mes or elrcmts

~The armatures of the Seeoudm 5- r-elavs are |-

separate and distinet pulsatory currents of
different characteristics, and effecting thereby =
== -mdependent relays which con]mntly control -
printing

iqet for fh

 S—. S P p-a il

7" are open. Byan: analogous ar-
rangenment of circuits and contaects all the see-

| circuit will be from batteryl andline 2 thlough 40f BERREEE
[ line k, and by way of the attracted armature =
and StOpS I Uof said attracted armature and -
{ line m’ to and through stops & 7 of the retract-
ed: armature and thenee t0 prmtm{r lllfwnet?
7 in connection: therewith, all other circuits: | .
“but: should two tones or cur-
= :1ents be seﬂt both armatures are retracted, =~
land circuit is completed through 7 7 7%, line B
?7v-,- battery: M, and printing- maﬂ‘net M/, while. .
eircuits to 7 ¥
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The mechaniecal detalls' of the pllﬂtel pasl

;cordei oor sounder do not properly constitute

part of my system, and as their principles RETT

arewell understood I do not deem it neeessmy 60 REEEEE
or expedient to describe them. = EREEE R

Having desembed my mventmn whai; I: SR

felmm, smd deswe to Seeure by Letters Patent
18—

nals  which eonsists  in ' the transmission of

1eeordmg, 01‘ soundmﬁ‘ devwes as 70 EERERRERE

In. fbestlmany tha,t I (;1&1111 the fmegomg I

GEORGD A OARDWELL
Wltnesses o
AL AL CONNOLLY

C. E. NYLANDER

The: method of ploducmg teleﬂ*laphlc sig- 65 N

| z]]ave heleunfo set my hand bhlb 27t3h day Of s L
June, 1884. SERTEEEE N
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