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To all whom it may concern:
Be it known that T, GEoORGE
citizen of the United States, residing 1n the
city, county, and State of New York, have
‘nvented certain new and useful Improve-
ments in Combined Telephone and Tele-
oraph Systems; of which the following is
a full, clear, and exact description. -
My invention relates to improvements in
combined telegraph and telephone systems,

‘and- has for its object to produce a new

and improved combined telegraph and tele-
phone system in which the various difficul-
ties heretofore found to exist in such sys-
tems are avoided. o '

My invention also has
produce a combined telephone system and
duplex telegraph system. L

Heretofore one of the great difficulties
in connection with the combination of tele-

graph ‘and telephone systems, that 1s, 1n

connection with such a combination that the

same conductors are used for transmitting |

both telephonic and telegraphic messages,
lias been that the telegraph signals may not

only be detected in a telephone but are so
audible that they greatly interfere with the |
| This is due to the fact
{hat in the ordinary telegraph system as.

lherclofore used in connection with combined
teleplione and {elegraph systems, whenever

the civeuit is opened in sending a telegraph

message, a static discharge from: the coils 1n

cireuit takes place. which forms a peak of

5 olectromotive force which affecis the dia-

phragm of the telephone. . 1 have discov-

cred that this difficulty can be eliminated | _
in all vespects the same as
and the parts similar to

L

by climinating the static discharge. and
T accomplish

the telephone conductors telegraphic 1m-

pulses which are of rounded wave form, |
{here being one such wave for each impulse.
0o impulses
upon the telephone lines are 1n effect shaded
the ending, |
arce telephone recel Vers

On account of this wave form the

at both the beginning and at
and are in effect single waves of an alter-
nating current and are of such
compared ‘with telephonic cur-

phragms of the telephones.

—

The following 1s.a description of m}_*__jsj's:-

tem, reference being had to the accompany-

ing drawing, which represents diagrammat-
~jcally the circuits and -elements of my.

gystem.

4
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Specifieation of Letters Patent,

_Application filed May 15, 1908. Serial No. 432,971.

ey §T— =5 -

Patented Apr. 12, 1910.

E. Hixes, a | a “ composite

and telegpaph systems.
‘A—A’ are the leads of an

ings connected

ting and recelving
‘set of telegraphic

for its object to |

‘series with an ohmic resistance Q.

this end by impressing upon
' v - = . |

low fre-

_.‘T he upper ]%a-rt of the drawiﬁ

re}ivresents
used in combined te

ephone
In this composite

phone circuit. B—B are telephone switches

DD are impedance coils connected in mul-
tiple to said switches and having their wind-
_ at- an intermediate, point
d to the ground. E—E’ are other 1mpe-
dance coils each differentially wound, which
ave in series with the telegraphic transmit-

apparatus..
receiving and transmit-

ting apparatus can be connected to each

all-metallic tele-.

connected thereto through condensers c—C’".

A separate
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70

lead. For the purpose of illustration, how-

ever, I have shown 1n detail but one such’

set connected to one lead.

1 will describe in detail the sy._stem and
“arrangement at one station or

. terminal only.
The connections and the telegraphic appa-

ratus at the opposite end are identlcal. - |
telegraphic appa- -
ratus. T is a transformer having a laminated

Referring now to the

closed magnetic circuit having its secondary

(G in series with the main conductor A and

on a relay B’. One

with windings H—H’
is connected to

terminal of this secondary G

oround at I, preferably through an induct-

ance coil JJ. |

I. is the primary of the transformer 1n

ceries with an ohmic resistance Q. |
and the transmitting key N, one contact of
which is grounded at O. The transmitting
kev is shunted by a small condenser P m
The far station of the telegraph system 1S
the home station,
the home station

parts have similar small letters of reference

applied thereto. _ | o
“The telephone, transmission and recelving
devices are arranged 1m any. suitable way.

Tor purposes of illustration, a simple bat-

tery arrangement is shown, in which 1-—1
in series with the
line and secondavies 2—2, respectively.
33 are pPrimarics.in Series with batteries
4--4 and transmitters 5—>5, the primaries
being shunted by condensers 6—6.
‘The telephonic system is used and oper-

ated in the same manner as any ordinary
“telephone. The frequency

of the currents

employed in transmitting the telephonic

' messages is so great that they cusily pass

79
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through t'h'e condelplsei‘s. G—C’ but will not

- pass thmu%h the differentially wound im-
pedance coill E. SRS G il

the _bthér Wmdmgs H"tothe 1meA,the re-
lay itself not being energized by currents.
en the impulse reaches the relay at the
;

-When the telegraph system‘is operated _fdr__ fa;rther end B?, the current would in part

5 the sending of messages by the key N, a cur- | pas
rent 1s first caused to pass through the pri

~ mary L, which in turn induces _ .
~the secondary G. This current 1n the sec-
ondary rises gradually and falls gradually,
this being due to the fact that the transfor-
mer 1s a closed 1t
having high impedance in the. primary so
that the primary current itself rises some--
__ what slowly, and to the fact that s trans.

: 15 _ pe |
| r|

|
|
10

former having a magnetic circuit of thist

loses its. magnetism somewhat slowly a

rent for every closing of the transmitting | tl
key N and for every opening of the trans- | c
mitting key, and the imEulses produced by |
each closing as well as | y each opening of |
- the transmitting key are used for impressing

20

different telegraphic si%ml_s' over the line
‘Which are received by the receivi 1 relays,
the armatures of which are aétua;t;nf by each
‘impulse. The impulses due to the closings |
of the transmitting key are in one direction,
- and theimpulsesngue‘ to the openings of the
- 80 transmitting key .are in the opposite direc-
~tion, and all being !

26

of the, wave-like form
above described and being of lower fre-
%lllsncy- than the telephonic fr uency, “pass
ti ough the windings of the. 1fferentially |
wound impedance coil E and do ‘not en-

counter opposition in the impedance coil _
other than that due to the ohmic resistance |

86

~of its windings, or noticeably affect the dia- |
. phragms of any telephones which maﬂbﬂm
40 circuit, the. sudden static discharge hereto-_
; -objectionable being - entirely -

~ fore found _ _ nt)
eliminated ‘and the fri ency of the wave-
like tolegraphic impulsd being such a5 nof
to produce any 'alldp-ib]éﬁ Bbuﬂ’tf R
45 The relay B’ has windings in series with
~ the secondary G of the tran former. - This
relay is'one which by changing the connec-
tions can be used for either single transmis-
~slon or duplex - transmission. . With the |
60 switches S—S” in the l.ix:»sitions shown, it is
connected up for duplex transmission, in
which case the windings in the relay are con-
nected in multiple, one half being connected
to the ground threugh a suitable resistance
T and capacity U, and the other set being |
~connected 1n series with the line A. ‘These |
two sets of windings. are equal when oppo-
site, 80 that when they are both traversed
by .equal currents derived from a common
source, the relay is not energized. Thus,
- for instance, in duplex operation when a

65

60

signal 1s sent from the left hand station the
current at the relay B’ is divided, part pass-
ing through the windings H to t
65 at T’, anc

1e ﬁ'round |
the other part passing through |

e pri- | series to the

a current in | pass through hs  COLIS 1 series to the
~dividing point, from which 1t would pass to

‘the ground at #’. The currents. in" all -the

| 'ct)ils_;w(;ul_d.'co&iperate

magnetic circuit transformer f. and causing its armature to be moved. |
!

15 obtained without having a continuous cur-

operation.” . - .- o e
On_ account of the impulses which are
lable to be impressed upon the line by elec-
trical discharge of paral el conductors, which
produce currents of greater  or less
irength in the
fore 1nterfere with
Telay, I provide for the armature:of the re-
lays- JOcﬂ '

|-springs W

of the armatures X—z which maintains the
armature at rest from such false currents at

will:
- strer

‘either limit of its
Justed as to yield

~above describ
spirat. .
. What Iclaimis:
- 1. In a combined telephone and telegraph
system, the

tor,. t"eiephonic apparatus. connected there-
‘with, means for im :
telegraphic signals to a _
duced electrical impulse of rounde wave

form, and an' impedance coil in series with
'sald conductor and
tus and located between said te ,
- paratus and the point at whic
phonic apparatus is connected successive im-
‘pulses being of opposite direction. - . -

ay in

{O‘md' at 4, and in part would
half of the coils in series to the.

70

1 energizing the relay

-

(I

It is to be noted that the deviee described

.
. '
o - am, . _

‘Tequires no polé changers, ind that for ‘that,
reason duplex operation can be. obtained and

80

but ong source of -

elinanating the g5 .-

90

telegraphic circuit, and there
With the proper action of the
| 96
.’{-‘-w’. bearing upon the upper end

movement, but is so ad- 100 .

when the currents used in

transmitting the telegraphic impulses are-
sent bver?hge line. \ﬁ { 1

S, 8—s" are moved so as to engage the other -
‘contact points the ‘coils
connected from the -
‘are all placed in series, in which case the
| System works as a single .system. "
. My invention permits it
| tions and various changes in the means for
employing th:dprinciples and improvements

1en the switches S—
in the relay are dis-

| 1056
grounds at T'—¢ and

f various o
o

without departing from its
. 115

the combination of a main conduc-
' pressing. upon said line
each due to a single in-

said telegralphic appara-

e a%hlc alp- |
the tele-. - -
126

2. In a combined telephons and teleg'fabh
system the combination '

of a main condue-

tor, teleghonic apparatus connected there-
with, sai

sald conductor being grounded at each 130

120
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~end, a coil 1n ‘series with ‘said conductor, 2 coil, a closed magnetic eircuit common to
~ second coil in inductive relation to said first | said coils, a telegraph key and battery mn 13

it

10

coil, a telegraph key and battery in series

series with said second coil, an impedance

with said second coil, a closed magnetic cir- | coil located in the ground connection be-

enit: common to said two coils receiving re- fween said first coil and the point to which
- lays and jockeys for the armatures of ‘said the telegraphic apparatus is connected re-

relays. *

3.
system the - comibination of a main conduc-
tor, telephonic apparatus connected there- |

o 3 .~ ceiving relays and jockeys for the armatures 20
In a combined telephone and telegraph of sa_id relays. . |

'GEO. E. HINES.

with, said conductor being orounded at each | Witnesses: -
end, a coil in series with said conductor, a | D. F. MALLEN,

second coil 1n inductive relation to said first | = J. T Ewixna,

n Letters Patent No. 954,734

Correction

1t is hereby c'erti_ﬁed_that in Letters Pa;__ﬁ_mt No. 954,734, graﬁt-éd April 12, 1910,

| upon the _applicationbf George E. Hines, Qf Neﬁ,Yo'rk; N. Y., for an improve-

1f' ¢

 ment in ‘A Com'bi_n'e'd_ Telephone and Telegraph System,’a. an error appears In the

"printed_spéciﬁcatio-n requiring poi'l'ectiolﬁl ;-l.hs_'follow-s: Page 1, _liﬁe 37, the words
..‘hﬂ-n'-ﬂh_lﬁiﬁ resistance Q” should be stricken out and the words a conrce of constant
current M ins-er_ted instead; and thaf the.said' Lettel-'é Pﬁten!: shdlﬂ_d he read with this
coryécti(m therein that the same Iﬁay conlf.orm to the record of the case in the Patent
Office. - o S - . -
| Signe.d.and sealed this 101;h day of May, A.D., 191IO;
- [sEAL.) o ~ G.C BILLINGS,

R - - | - Acting Oammfi.sisimwr of Patents.




954,734 ‘ o " a

~end, a coil 1n ‘series with ‘said conductor, 2 coil, a closed magnetic eircuit common to
~ second coil in inductive relation to said first | said coils, a telegraph key and battery mn 13

it

10

coil, a telegraph key and battery in series

series with said second coil, an impedance

with said second coil, a closed magnetic cir- | coil located in the ground connection be-

enit: common to said two coils receiving re- fween said first coil and the point to which
- lays and jockeys for the armatures of ‘said the telegraphic apparatus is connected re-

relays. *

3.
system the - comibination of a main conduc-
tor, telephonic apparatus connected there- |

o 3 .~ ceiving relays and jockeys for the armatures 20
In a combined telephone and telegraph of sa_id relays. . |

'GEO. E. HINES.

with, said conductor being orounded at each | Witnesses: -
end, a coil in series with said conductor, a | D. F. MALLEN,

second coil 1n inductive relation to said first | = J. T Ewixna,

n Letters Patent No. 954,734

Correction

1t is hereby c'erti_ﬁed_that in Letters Pa;__ﬁ_mt No. 954,734, graﬁt-éd April 12, 1910,

| upon the _applicationbf George E. Hines, Qf Neﬁ,Yo'rk; N. Y., for an improve-

1f' ¢

 ment in ‘A Com'bi_n'e'd_ Telephone and Telegraph System,’a. an error appears In the

"printed_spéciﬁcatio-n requiring poi'l'ectiolﬁl ;-l.hs_'follow-s: Page 1, _liﬁe 37, the words
..‘hﬂ-n'-ﬂh_lﬁiﬁ resistance Q” should be stricken out and the words a conrce of constant
current M ins-er_ted instead; and thaf the.said' Lettel-'é Pﬁten!: shdlﬂ_d he read with this
coryécti(m therein that the same Iﬁay conlf.orm to the record of the case in the Patent
Office. - o S - . -
| Signe.d.and sealed this 101;h day of May, A.D., 191IO;
- [sEAL.) o ~ G.C BILLINGS,

R - - | - Acting Oammfi.sisimwr of Patents.
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Correction in Letters Patent No, 954,734,

ey —

It is bereby certified that in Letters Patent No. 954,734, granted April 12, 1910,
upon the application of (George E. Hines, o_f‘ New York, N. Y., for an Improve-
ment in *“ A Combined Telephone and Telegraph System,” an error appears in the
- printed specification requiring correction as follows: Page 1, line 87, the words
“‘an ohmic resistance Q” should be stricken out and the words @ source of constant
current M ins;arted instead; and that the said Lettel;s Patent should be read with this
- correction therein that the same mﬁ.y conform to the record of the case in the Patent

Office. |
Signed and sealed this 10th day of May, A. D., 1910.

 [SEAL.] _ C. C. BILLINGS,

Acting Commassioner of Patenta.
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