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“rent, are tr anSmltted by currents the same in ;

polaz ity but different in tension, while the |
~ concurrent signals or portions of signals of the

two meqsage&, are transmltted by a reverse cur- -
| serew 31, finger 21, spring 22, screw 37, ﬁnger
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o all whom it Mal CONCEFTL :
- Beit known that I, BErre E. J. EILs, a citi-
- zen of the United States residing ab "Wash

ington, in the District of Columbm have in- |
g vented 3 certain new and useful Impmvement =
- of the Art of Diplex Telegraphic Transmis-

sion and Apparatus for Practicing said Im-

: provement; and I do hereby deel&re the fol-
. lowing to be a.full, ¢lear, and exact description
1o of the invention, &ueh as will enable others

" skilled in the art to whiech 1t appertams to :
1 of the operator, or, as shown in the drawings,

- make and use the same. .

This invention consists of an 1mp10vement .

Gf the art of Slmultan;eously transmitting two

15 distinet telegraphic messages in the same di- |
rection over a single line-wire, aceording to

which improvement such of the respective
signals or portions of signals of the two mes-
sages a3 do not happen to be made simulta-
neous]y or, in other words, are non-concur-

' 25 rent,

T have devised a number of dlfferent fornis |

of transmitting and receiving apparatuses
sultable for the practice of the above-stated
improvement, but will describe only one form

as embodied in. the diplex telegraph which
I have illustrated as one practical means for
- working said 1mprovement. T'he novel fea-
- fures of the apparatus are substantially em-

o 25 bodied and elaimed, respectively, in my ap-

plication for Umted States Patent filed July
12, 1884, Serial No. 137,577, and Aueust 7,
1884. Serial No. 139, 396.

The annexed drawmﬂ's illustrate a dlp]&l&

can readily convert info a quadruplex .tele-
eraph by providing each end of the line with

battery and transmitting as well as recelving

B devices, and by duplexing the relays.

45 Figurel isa diagram illustrating the condi-
 rest. Fig. 2
sition of ‘i}he parts when one of the transmit-
ters is working. Fig. 3 is a diagram illus-

le 4isa dm—

of suchtransmitting and receiving apparatuses

| transmitter T’ is at rest, as shown in Fig. 2,

telegra,ph which any person skilled in the art | the circuit from earth E to line L is formed _

tion of the parts when both transmitters are ab
is-a diagram 1llustrating the po- |

gram 'illusij'mtiﬁg the position of the parts

when both transmitters are working simulta-
neously. Fig.5 is a diagram of my polarized
Fig. 6 is a perspective view 55

relay detached.
of my polarized 1(,1&3?, some mmor details be-
ing omitted. |

The keys or tmnsmlttels T and T’ are ex-
actly alike in mechanical construetion, and
are substantially like the keys described 1in M.
G. Farmer’s United States Patent No. 21,329.
They may be operated directly by the hands

60

by local electro-magnets brought into action
on working ordinary finger-keys. These trans-
mitters eontrol three batteri ies, (marked, re-
slaeetwelv NB, WB, and SB) The bat-
teries N3 and WB are of equnal strenﬂ*th

| but I prefer to make the battery SB of meater |
| strength than is possessed Dby either “of the

0
other two, in order to increase the difference 7
between the current strengths or tensions..
Batteries WIB and SB are in reality two sec-
tions of one battery. Transmitter T has nine
contact-points—namely, hook 10, spring 11, 75

42, spring 5, ‘md screw 4. Tltmsmlttez T has
also nine contact-points—mnamely, hook 13,
Spring 14, screw 34, finger 41, spring 19, screw
18, finger 36, spring 24, and screw 25. . 'These
elghteen contaeb—pomts are connected with re-
spect to one another, earth, batteries, and line:
as clearly shown 1n the dr &WII]WS ‘When both
transmitters are at rest, as shown,in Fig.1,the .
current from earth I to line L is formed by 85

30

| the conductors 1, 2, 8, 4, 5, 6, 7, 8§, NB, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, and 19. "Battery .
NB is in circuit with its positive or + pole

to line. 'When transmitter T is working and

90

by the mnduetols 1, 2, 20, 21, 22, 23, 24, 25,
26, b, 6, 7, 27, WDB, 2§, 29, 30, 31, 11' 12, 13

' 14 15 16, 17 18, and 19. Ba,tte}.y WR is in
elmmt with 1ts megatwe or — pole to line.

95
When transmitter T is wor L’:mﬂ‘ and transmit-

ter T 1s at rest, as shown in Flu 3, the circuit
from earth B to line L is for med by the con-

ductors 1, 2, 3, 4, 5, 6, 7, 27, WD, 2§, 29, 32,
sB, 33, 31: 14, 15 16, 85, 36, 24, 23, 22, 38 39, 100

- 50 trating the position of the. parts when the | 40, 41, and 19. Batteues ‘WB and oB-are
other | tran§m1_tter_ 1S Workmw

eonnected and 1n clrmut with theu neﬂ‘atwe
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- or — pole to line.

are working, as shown in Fig. 4, the circuit

IO

15

from earth E to line L is formed by the con-
ductors 1, 2, 20, 21, 22, 23, 24, 36, 35, 16, 15,
14-3433 SB 32 29, 28 WB 2776542'
43 39 40 41, a,nd 19. Battorles SB and WB

are connected: and in circuit with their posi-
‘tive or -+ pole to line.

The following tabular
statement will show concisely the Stren oth and
direction of the line-currents flowing, 1ebpeot
ively, under the above-recited four possible
conditions of the transmitters, on the assump-
tion that the strength of batter v WB and of
NB is represented by S1, fmd the Strenn*th
of battery SB by 83: |

Both transmitters at rest=line- ourront =1

. Transmitter T working==line-current S1—.

20

25

. Transmitter T/ working=line-current 84—,
Transmitters T and T’ working=—line-current $S4--.

1t will be observed that battery NB, which

18 normally in circuit, is cut out by operating

elther transmitter; also, that the current con-

sequent upon working transmitter T separate-

Iy has the same polarity as the current conse-

quent upon working transmitter T’ separately,
and that these ourronts differ in tension only;

~ -also, that the current consequent upon simul-
- taneously working both transmitters has a po-

30

- rately. Under the arrangement shown, trans- |
mitter T,when working, sends a weak ourrent__
to line, wllllo the working of transmitter T',

35

larity opposite 60 that of the currents conse-

quent upon working either transmitter sepa-

either alone or Simultaneously with transmit-_
ter I, causes a stronger current to low. The
signals transmitted by transmitter T are re-
ceived at the distant station by a neutral re-

~ lay, NR, and reproduced by a sounder, &', con-

40

trolled by said relay through the medium of
a loeal circuit, such as described and claimed
1In my application for United States Letters

Patent filed January 28, 1884, Serial No.

118,999. The relay NR 1s so adjusted that

- 1{ responds only when both batteries WB and

45

SB are in circuit. ~ The signals transmitted

by transmitter T' are received by the [double

polarized relay PR, and reproduced by a
sounder, S, 'oontrolled by said relay through

- the medium of a local circuit, also substan-

50

55

tially such as described and claimed in m
aforesaid application for United States Letters
Patent, butadapted to the peculiarities of con-
structionof relay PR, which peculiarities con-
sist in providing its polarized armature PA.
with a ceross contact-bar, B, to oper&te 1n ¢on-

- junction with the arms ¢ and ¢ of a T-shaped

contact -lever, U, and four contact-screws,
abde One pole of the local battery is per-
manently connected to the contact-screws a

60 and b, and the other pole is permanently con-

-nected to the polarized armature PA, and

~ also, by a branch wire, to the contact-screws

65

d and e, as ole&rly shown in the drawings.
The arms ¢ and ¢ of contact-lever C are insu-
lated from each other, and are of equal length.

~ The arm ¢* serves the purpose of applymg the

| 1ema1ns olosed

. 305.908

bar B of armature PA when the latter is de-

flected by a current from the combined bat-
teries WB andSB. The current of positive po-

larity-from battery NB holds armature PA in

the position Shown in Fig. 1, its bar B being in
contactwitharm ¢’ of contact-leverC,whicharm

1s also in contact with contact-screw d. When
transmitter T is working alone, the current of

When both transmlttors ) the contact-lever can only be turned by the

70.

75

negative polarity from bfbttory WB deflects

armature PA, 8o as to cause its bar B to first

{ break contact with. arm ¢ and then make con-

tact with arm ¢, which arm is and remains in
contact with contact-screw 5. The local cir-

cult1s thus completed, and sounder S responds.

If transmitter T be depressed to send a sig-

80

nal while transmitter T is working, the cur-

rent of positive polarity from the combined

batteries SB and WIB will cause a deflection

of armature PA inthe opposite direction, the
effects of which change are, first, bar B breaks

from arm ¢, which does not, however, disturb
the sounder, because the ﬁrst br&noh ClI‘CllllJl' 90

second, bar B makes contact
with arm ¢ and oloses the second branch-of the
| 1local, but only so momentarily—for the contact

- betWeen arm ¢ and contact-serew d is immedi-
ately broken by the onward movement of the

closed by the armature -lever of the sounder

armature PA, the bar B of which now over-

comes the retractile spring s—that it does not

effect the discharge of the sounder- magnet,
which remains charged through the first branoh
circuit; third, bar B makes oontaot with con-

95

I00

tact-serew a, re -establishing the main local cir-

cuit. Oontaob SCrews « zmd ¢ are S0 adjusted

‘with reference to bar B of the armature PA

and contact-lever C that no contact is estab-

lished between arm ¢ and screw ¢ when bar B

makes contact with screwa. When transmitter
T"is working alone, the current of negative po-
larity from the combined batteries WB and SB
deflects armature PA. with such force that its

105

L10O

bar B furns the contact-lever Cand establishes

contact through arm ¢ wilth contact-serew e,

the local cireuit being established through con-

tact-screw b6 so momentarily only that the
sounder-magnet does not become charged. A#f

the termination of a signal sent by transmitter
y-| T,theelectro-magnet of sounder Sis discharged

115

through the medium of the second branch of

the local cireuit, established through contact-
screw d or contact-screw ¢, according as trans-
mitter T" is at rest or working at thetime. The

lever C should have a yielding contact either

for contact-screw d, as shown in Fig. 5, or for
contact-screw b. On long circuits the second
branch of each local circuit may be further
controlled by a subsidiary neutral relay in the
main-line cireuit, and so adjusted as to re-
spond to all line-currents, it being arranged

| and operating substantially as described and

claimed in my application for United States

Letters Patent filed February 19, A. D. 1884,
Serial No. 121,242, The polamzed relay may
be one of the S1omens type. Ordinarily bat-

126G

125

130

retractlle Sprlllg s, which 18 so adjusted that | tery NB moy be omltted as 18 obvious,with-
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~ out changing the general modus operandi; but | stance, as are described in United States Pat-
it must be used whenever subsidiary neutral | ent No. 274,112. -
~ relays are employed to gid in controlling the | I claim as my invention— - |
- second branch of the local cireuits. When | Theimprovement of theartofsimultaneous-
5 this diplex is converted into a quadruplex, a | ly transmitting two distinct telegraphic mes- 25
' resistance, R, equal to the internal resistance | sages in the same direction over a single line-
of battery SB should be inserted in wire 12, | wire, which consists in transmitting the non-
-~ and in case battery NB is omitted a resistance | concurrent signals and portions of signals of
' equal o the internal resistance of battery WB | the two messages by sending to line currents
- 1o should be put 1n its place. alike in polarity but differing in tension, and 30
~ Thefeature of closing the second or depolar- | the concurrent signals and portions of signals
~ izing branch of the loeal circuit of relay PR | of the two messages by sending a reverse cur-
~ through a contact-lever and its contact-screw | rent to line, substantially as before set forth.
- is claimed in my application for a United | Intestimony whereof I affix my signature in
15 States Patent filed July 12, 1884, Serial No. | presence of two witnesses. .
- 187,577, where said feature is shown in ifs - |
most simple form. o - -_
| While I much preferthe use of my own lo- | Witnesses: |
 cals, as before described, it is obvious that | E. T. WALKER,
20 other locals may be used instead—such, forin- I ~ C. A. NBALE.

B. E. J. EILS.
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