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To all whom 1t may concern:

Be it known that I, CrarLEs Apams-Ran-
DALL, a citizen of the U nited States, residing
at New York, in the county. of New York
and State of New York, have invented new
and useful Improvements in Telephone Re
peating Systems and Apparatus, of which
the following is a specification.

This invention relates to a telephorie re-
peating system and electro- -magnetic repeat-
ing means necessary thereto and which is
automatic in its action, and under the influ-
ence or operation of voice-caused, or tele-
phonic or electric currents, impulses or vi-
brations cperate to retransmit or repeat tel-
ephonic messages from one independent cir-
cuit into one or more independent circuits,
in contradistinction to the transmission of

“ such messages. inductively over sections of a

circuit; or conductively over sections of a
clrcult joined together as a whole. Pec-hm-
cally; such apparatus is known as g “re-
peater ” when repeating or retmn«smlttmg
from one independent main line circuit into
or over another main line circuit, and as a

“relay  when it serves to control or utilize
a lecal battery in a local circuit Jn which
directly or indirectly suitable recelving, re-

‘producing, or recording apparatus is in-

cluded at the local station or in a short local
or subscriber’s circuit. In an automatic tel-
ephone repeatlng system, the interconnec-
tioh or coGperation, through intermediate
means, of one separate and independent tel;
ephone, circuit with one or more independ-

ent telephone. circuits,. whereby:, teleghone.
.messages transmitted over one of‘suc

cir:
cuits: can -be automatically retransmltted
over or upon another independent circuit,
or.oyer or upon other independent cifenits,
w1th0ut any. electrlca,l or. mechanical connec-

Vstem and apparat us,

tial element of th
-~ and.not only. the repeating device 1tqelf

must be, cons1dered and lnc]uded in the in-

vention_constituting such a system and ap-

paratus, but also means fhr automatlca.llv
controlling. two. or more 1ndependent main
line circuits; means for controlling from
eithet distant terminal the devices employed

" this invention.

to produce a complete telephone repeater
for operation intermediate the terminals
of said independent main line telephone cir-
cuits.

To this end the objects of the present in-
vention are as follows: the production of
an automatic electro-magnetically operated
telephone repeating apparatus for use ipter-
mediate two distinet independent telephone
circuits; producing means for obtaining ab-
solute control of an electromagnetic xepent-
ing apparatus intermediate the sending and
lecewmg stations; producing means for the
automatic control of the telephone repeater,
namely, its transmnitfing means having its
local battery or batterles its coil .or coils
and the necessary mrcults and cireuit con-
nections therefor;
matically retransmitting or repeating tele-
phonic messages. transmltted over or upon
one mdependent circuit by manually or elec-
tra - magnetically operated tmnqmlttmg
means.and repr oduced in one or more inde-
pendent circuits by electro-magnetic means
actuated by the electric cur 1'enh. vibrations

or. 1mpul~.e\ caused or produced by the tr ns-.

mitter in the first or primary transmitti g
circuit, whether caused by the act of speak-

‘ing into or upon a telephone transmitter, or

by the operation of a transmitter by electr 0-
magnetic means; to control from either ter-
minal of two cooperatmd independert tele-

phéne lines or circuits.of an automatically.

acting intermediate repeating apparatus for
retrarfsmitting telephonic messages; and. to
prodiice means for controlling two mdepend—
ent citcuits from either terminal! :
‘In my pending application . for;
phone repeater, Serial Number 255,

April ‘15, 1905, certain parts are shown and’

described similar and correspondin
tion to some of the means forming &
In my previous appl
however, the electm-magnehc controlling
switch has a different construction and oper-
ation and is arranged to be actugtéd directly
by -the telephone currentq passing
(‘0119 and others in series therewith. ]
main line. Owing to the low eneigy. or
power of telephone currents on compara-
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tively long telephone circuits a_very deli-

cate and perfect construction of the movable

arts of this class of controlling switches
is necessary to assure operation, and even
under these favorable conditions of con-
struction many disadvantages are present.

The present invention is an improvement
on that disclosed by my prior application
and seeks not only to overcome the objec-
tions and disadvantages found to exist in
the earlier form of the apparatus, but also
to provide means for effecting other opera-
tions as will be hereinafter explained, and
for more positively and effectually control-
ling the action of the electromiagnetic trans-
mitter of,the repeater and its cobperating
parts; the use of a current of any ‘Tequired
power, from a battery or other Source of
electrical energy,. in contradistinction to
the telephone.induced current, for actuating
the electromagnetic controlling switch ovér
circuits of  greater: length;
a more positive and efficient control of the
independent main line and local circuits.

The invention congists generally in the
combination of an electro-magnetically op-
erated .telephone transmitter, a battery or
other- source of electric energy, an induc-
tion coil, transformer or repeating coil as

‘elements thereof acting as a repeater to

retransmit messages from one independent
main line over or upon another or other
main lines;. an electro-magnetic controlling

. switeh or circuit changing means actuated
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++ In the drawings: Figure 1 is a diagram-

60

independently of the electro-ma
hitter, together’ with the circuits and ¢ir-
cuit connecting means therefor and. apper-
taining thereto, and arranging such parts
or means and the circuits in duplicate in
the one apparafus or teléphone repeating
instrument, , ' _
The invention further consists, in combi-

nation with a telephone repeating system:
at the. terminals of the in-
.dependent circuits operative to continuously |

having means

close from either terminal for and during
the transmission of . messages. from either
terminal, of a main line battery that ac-

tuates:an electro-magpetic switch mesns in

the transmitting cireuit for closing the locil

cand. main line circuit connections of the re-

peater,,the,said terminal switch means being
adnapted - to cut_out of the circuit when' re-

ceiving, if desired, the main line battery-

and the {ransmitting coil:at the términal.

i s

matic.view of the operative uféans of the re-

peater and the circuits connected therewith

&

and:the independent miin line circuits to-}

S

gether with the means and circuits employed

“at the terminals of the independent msain

s

_ line circuits. Fig. 2 is a top plan'view of a

portion of the apparatus. Fig. 3is & dia-

1,018,226

and to obtain |

jetic trans-.

grammatic view showing a modification of
the means for controlling the calling appa-
ratus and its battery. Fig. 4 is a diagram-
matic view of a portion of the apparatus
showing a further modification. ,

The essential operative parts of the ap-
paratus consist of electro-magnetically oper-
ated repeater organizations A and B, re-
spectively having in’ coGperation therewith
electro-magnetic controlling switches S, &,
the terminal stations for convenience being
hereinafter respectively designated “ West”
and “ East.”. ‘ .

The operative parts of the repeater A con-
sist, as shown by Figs. 1 and 2, of an electro-
magnetically operated transmitter 1 having
a battery B, an induction coil, transformer
ior repeating coil C, and a battery B2 Com-
bined with the transmitter 1, which may be
of any of the well known forms of battery-
_transmitters arranged to b& operated electro-
magnetically, is an eléctro-magnet 2 having 85
‘exténded pole pieces 3, 3* supporting coils
4, 4%, said coils being included 1n one of the
independent main line circuits, the ‘electro- -
magnet coils 5, 5* being in a local circuit a, b
with the battery B? which serves to energize
the electro-magnet when required, by. the
automatic closing of its ciremit at 11,12 by
the action of the controlling switchi S, the
latter also simultaneously closing the circuit
of the battery B’ including the transmitter 95
1 and the primary coil of the induetion coil, -
transformer or repeating coil.C, It will be
understood .that. the electromagnet, 2 on the
‘transmitter 1, or both, may.he gdjust to
and from the other to obtajy. the hest results,
and a simplified means A_(:%,;ﬁglju'stm‘ent is
shown by Fig. 2 and consists in supporting
the electro-magnet 2 on a bed ‘or base plate
5’ having slotted means such.as an arm.or
projection 42 engaged by, an adjusting screw
%*, Fig. 2. This construction or the provi-
sion of means for adjusting the electro-mag-
net is-tiot essential and it i proposed to use’
any suitable device or devices for. this pur-
pose. - - e 110

The electro-magnetic controlling switch.S
may be of any preferred form. of_construc-
tion adafted to the use of a direct battery
current. The form shown is that of an’or-
dinary telegraph relay and consists of 4 suit-
able electro-magnet having coils:6, arranged .
opposite to an_ armature: 7 supportéd on a
fulerumed leyer 8, the free end of the said .
lever being movable betsyeen two properly
supported adjustable contact: points 9, 9%, a-120
retractile spring.10 sgting to.hold the said -
lever in normsal position in. contact “with™ -
the point 9 as shown. A supplemental ‘cir-."
cuit closer ¢ontrolled by the action:of the
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from the lattef, and a suitably supported
adjustable contact point 12, said _contact

_points 11 and 12 being included in the local

circuit @, & ‘of the battery B2 and magnetic

coils 5 and 5°* and “serve to open and -close
the said circuit, v S

The operative parts of the repeater B are
duplicates.of those included in the repeater
organization ‘A and are indicated by refer-
ence characters 2% 8, 4b 5, B, B, battery
circuit ¢, d, S, 62, 5 8% 90 90 108, 113
12%, and 1* respectivély.  F ig. 1 shows dia-
grammatically and: symbolically all of the
up in their proper main
and local circuits, in normal positions. The
independent circuits or lines are marked re-
spectively W.. L. from the west terminal W,
and. E. L. from the east terminal E. The
independent main line circuits are indicated
by heavy lines to distinguish them from the
remaining or. local circuits which are indi-
cated by light lines;- The independent local

circuits include the coils of the electro-mag-

net 2 and its battery B? and also the coils

5> of ‘the electro-magnet 95 .and its battery
The independent local civeuits also in-
clude the transmitter 1, its battery B’, and
the induction ¢oil or transformer ¢ and-also
the transmitter 19, itg battery B* and induc-
tion coil or tra nsformer- €, all of which de-
vices are at the repeater station, and which,
combined with the electro-magnetic control-
ling switches S and &', form essential ele-
ments of the automatie repeating apparatus.
The battery B’ is connected to.the transmit-
ter 1, and also by a wire w to the switch le-
ver § of the switch S, and from the trans-
mitter 1-by wire # to the primary of C, and
by wire #* to the contdct point 92, such eir-

enit being automatically closed when the le-
- ver' § and the point 9»
battery B* is connected to the transmitter

are in contact. The

1% and by wire o to the switch lTever &=
of the switch N',-and from the transniitter
by wire s’ to the primary of €, and by
wire & to the contact point 9°, such latter
circuit béing automatically closed when the
point 9° aAnd the lever -§ are in contact.
Connection is also made froin the contact
point 92 of tlie switely S with the contact
point 9° of the switch & by wire 50 which
has a bLranch s50% to ground G for pur-

- Poses which will be hereinafter more fully

explaified, 1 ground being normally
' A corlss and 42 on thé pole e
8-and*3* ai¢ confiected by wires 95 and 96
' Feontdct point 9 and the coils ag.at' 6
of the ‘electro-magnet controlling switeh 'S
of the 'repeating ‘organization A and like-

wise “the repeating organization B hag a.

wire 36 connccting the coil 4 with the con-
tact point 9 of the switch § and also running
from the coil or coils 4® j

-contact piece 18 i

Is a wire or con-.

8
nection 87 which is asscciated with the elec-
tro-magnetic coil or coils 6* of the switch
S’ A wire 24 constituting a part.of one of
the main line circuits and serving -as- the
west. line out from the repeater . connects

with the lever 8t of the switch &’ and runs
to the west terminal W, and a wire 27 form-

ing the remaining part of one of the main

line circuits and serving as the west line in
to the repeater connects with the coil or
coils 6 of the electro-magnet of the switch S
and also with the west terminal W. From
a point 32 a branch of the main line cireuit
Just specified is established by means of a
wire 33 constituting in the repeater organi-
zation a part of the west line and which Tuns
to the secondary of the induction coil- or
transformer (7, the latter also being connect-
ed by a wire 34 to the Contact! point 9°. A
wire 35 forming. part of an- independent
main line ciremt and serving as the east
line out from the repeater is connected to
the'lever 8 of the switch S and ruis to the
east terminal E, a wire 40 from the sec-
ondary of the induction coil or tratisformer
C constituting the east line in to
peater and also running to the east terminal
E. The wiré 40 has connection through the
medinm of a point 37* and
the coil or coils 6* of the electro-magnet
controlling the switch lever 8% and also to
the secondary of the induction coil or trans-
former C which is connected by a wire 41
with the contact point 9 codperating with
the switeh S, . . B
The subsidiary terminal apparatus at W
and I embedies in each instance g voice-oper-

ated telephone transmitter of any preferred

or usnal form indicated at the terminal W as
at 13 and having a battery 14 and induction
coil 15. " As shown by Fig. 1, a receiver 16 is
normally supported on a well known form
of automatic hook lever 17 codperating with
the usual contact piece 18 and also connect-
ed to the hattery ‘14, the lever 17 making
contact with the piece 18 when the receiver
i disposed thereon in normal position.. The
connected by a wire 49
through a bell or other calling' device 492
and a battery B° to ground -G’, and -when
the lever is in engagement with the contact

‘plece 18 the terminal W is arranged to re-

cerve a call from the east terminal apparatus
E through. the:independent east line eir-
cuit. . When the receiver s removed from
the hook lever 17, the latter makes contact
with two independent contact points 19 and
20, the contact point 19 being connected to
the primary of ‘the induction coil or trans-
former 15 and which is
the transmitter 13; . The contact point . 20
18 -connected to one pole of the battery 21,
the latter having its opposite pole connected

also cornnected ‘to
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" to the secondary 22 of the 'inducti‘bn coil

“or transformer 15, the receiver 16 being-also”

. ing the east

‘connected to the said secondary by wire 28
“The wire 27 constituting
the repeater is connected

the west line in to

lever 17.70 .0 5 ‘

- The wire 35 constituting the east line out
from the repeater and the wire 40 constitut-
line in te“the repeater are re-

~ spectively connected to'a hook lever 17* and

. receiver. 16*

15

paratus E and including a woice-operated
telephone transmitter 18* similar to. the
transmitter 18, The lever 17 is connected

‘to one pole of 'a battery 14* and the trans-

Cinitter “18* is connected to the opposite pole

20

.30

35

~ consisting of a switch

40°
“embodying a switch lever 53" codperating
with a contact point-33* connected by a wire |
530, forming part of wire 39, with the sec--

45

50

*'ing the secondaries of the
‘and 15* and the batteries
- receiving, but it will be undgrstood: that
. 'when the system or apparatus ds a whole is’

. 5b

-39® to the secondary

of the battery. When the receiver 16 1s re-

‘moved from the lever 17, the latter makes

contact with contact pieces 19 and 20% but
normally the said lever is held in engage-

* ment with a contact piece 18% .The contact

' 'piece 18* is connected by 2 wire 51 through a
© 25
- and battery B® to ground G*.

oll” or other suitable signaling means 51s
L 3. The contact
pieces 19* and 20 are respeetively connected

- to the primary of the indiction coil 15* and
" to one pole of a battery 21,

0 the opposite pole
of the latter battery being connected to the
secondary 22 of the induction coil or trans-
former 15°. 'The secondary 22° is connected
by a wire39 to the receiver 16 ’

The west line 27 out to the repeater from
the terminal W is connected to a gwitch S°
nsi léves 53 cobperating
with ‘a switch point 59 connected by a wire

coil or transformer 15. The bast line out
from the repeater is connected t0 a switch S?

ondary 22* of he-induction coil or trans-
fortaer 15*. These two switches 8¢ and 8

and the specific connections explained pro--

vide for the opening or closing of the shunts-
" thus formed with relation to the

strumentalities ‘at the terminals and the
main line circuits for the purpose of shunt-

91 and 21%, when

arranged normally the said switches will

“ preferably be open..

_, terminals 'W and
v a.call,  Assuming
T80

‘Theé circuits ab an’d‘frbm‘ the west and ‘eas\t’
E are normally ready for

from the east terminal E-and “answered by

~ the W terminal, the %er‘aﬁon isas follows:
led,

The operator cal
16 from the lever. 17 and preferably closes

1,018,226
‘the switch S at 52¢

‘condition for receiving.
: ing, E, removes his receiver 16+ from the
; to the receiver 16
“and; the:wire 94 constituting the: west line
out-from the repeater is attached to the

embodied: m the terminal ap-

‘ing as permanent magne

"to conductor 27

292 of the induction an
| scriber’s battery

‘switch hook 17%, line

several in- | tion the calling
‘party will notify
ringing the latter’s bell.: This, is accom-

induction coils 15 :
' glished by the called party lifting his receiver 1

" the moment,
"Bt through the bell 49*
that ‘a call has:been sent’,

, removes his receiver

and battery 28, thus putting the line in ‘best
‘The operator call-

lever 17* and speaks when the messages are
transmitted over the west ‘circuit and auto-
matically repeated at the repeater into and
over the east cirewit.. ~ .

~"The switches S° and S° are preferably

closed when receiving, but must be. open

when sending. o c _
" ~Any form’ of circuit closer, such as a tele-
graph key or a ush-button, can be. used in
Tieu of the switches $°% 8% ~: -« -
“Tt.will be understood that the coils 4, 6, 4"
and 6* are preferably. of the well known
double form of an electro-magnet and may
be connected up in multiple mstead of in
series as indicated in the rawings, thereby
reducing the line resistance. ‘As well under-
stood in the art, the coils 5 and 5° may be of
double form, and serve with their respective
batteries B?, B* to magnetize or polarize the
soft iron pole-pieces 3, 8° having the main
line coils'4, 4® thereon, such pole pieces act-
ts so. long as the
batteries remain closed. ‘
When one subscriber, as at W, desires to
call another, the receiver 16 is removed and
the battery 21 is connected in the line in

‘series with the said receiver and the ¢oils 6,

4. This closes the circpit from. battery 21
through the ¢oils 6 and 4,
over conductor 25 to eontact 9°, over arma-
ture lever 8* and back to conductor 24 and to
battery 21. Relay 6 is thus energized and in
addition to closing the! circuits of batteries
B2 and B’ closes the circuit of the called sub-

S35, S¢ are, when

osition shown in Fig. 1) thereby ringing
the bell 51*. This circuit of the bell 51®
extends from ground at G* to the battery.BS,
the bell 51¢, normally closed éontact of the
conductor 35, armature
lever 8, contact 9=-and conductors 50, b0* to
gropnd at G. After calling the wanted sta-
subscriber replaces his re-
ceiver - so. that the response. O
the ealling subscriber by

efore closing the switch 5%, so that the bat-
tery 21* is connected in the line in series with
the receiver 16* and coils 6%, 4% thus en-
ergizing the relay 6° and grounding, for

and conductor 24,
and conductors 50, 502,
at' G. As soon as the called party closes
the switch S° the relay 6* is deénergized,
and when the calling subscriber again lifts
his receiver the relay- 6. is energized and

contact 9°

cutfing out the gedl 92 ¥

B¢, ‘(since the switches Sty
the system is idle, in the -

the wanted -

the calling subscriber’s battery 320

to ground:
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the repeatér is in condition to transmit from
station W. to station B. When the sub-

_scriber at E desires to talk, he opens his

switch 8* and the subscriber at W closes his

switch §*%. - . _

Without departing from the spirit of the
invention s permanent steel magnet P, M
having soft iron pole pieces p supporting
helices A can be used in lieu of the elegtro-
magnet 2 or. 2* heretofore described, as
shown.by Fig.-4; and thereby dispense with
the battery B2-or B? and associated parts, as
shown by Fig: 1. . Otherwise the devices
shown by Fig, 4 are similar to those hereto-

fore described and aré indicated by corre-

sponding referénce numerals. ,

- The repeating apparatus herein disclosed
can be-used a§ a *“relay” and installed at a
central exchange to be used in connection
with long distance and subscribers’ short cir-
cuits, or between subscribers’ lines, to “boost
up” or improve the transmission between
any two subscribers using the telephone. In

‘this particular application as a “relay” the

apparatus will be installed at * central ” and
connected. in, intermediate the subscribers’
lines, by :the ‘central operator as required,
similarly, ‘as subscribers’ lines are now con-
nected togethér ‘at central. Lo

" It will. be understood. that the repeater or-
ganization may be used fo retransmit or re-

at into.or over a local circuit or circuits,.

instéad of main line circuits, to actuate tele-
phone receivers included in such local cir-
cuits, - s

- It will bé noted from the foregoing de-
scription . that the electro-magnetic control-
ling ‘switches are important, essential ele-
ments of the repeater organization, and that
they are actuated by a battery or other cur-
rent of greater energy than the speaking tele-
Eho'xié ‘current, to insure positive operation.
further, it 'will be seen that the apparatus
as described is:strictly automatic in its op-
eration and adapted for the transmission of
tele{bhbnp; messages 'in either direction at
will, throughi and by means of the automati-
cally “operating apparatus of ithe repeater
organization intermediate” the sending and
receivitig' stations and without requiring the
attention or aid of an operator at the inter-
mediate station. Furthermore, -there is no

- continuous' indjictively connected circuit be-
tween the senuing and recerving station in -

the present system and apparatus and con-
sequently the disadvantageous loud, hum-
ming sounds set up in the inductively con-
nected circuits unider certain conditions are
absent, and hence tlere is no interference
with a clear and invariable reprodi::tion of
the messages at the receiver.
What is claimed is: !

1. In a telephone repeating system, a re--

-

peater organization having, electro-mdgneti- -

cally operated transmitting means in dupli-

66

cate, electro-magnetic switch. means in du-

plicate for automatically.opening and clos-:

ing the fespective line and local circuits. of

of greater energy .than the telephone cur-
rent for operating' the switch means -during

|-transmission from. the terminal stations on

“the repedter organization,:a current supply
70

either side ‘of the repeater organization and--

included ‘in. series in the main line, and
means st the terminal stations.for. control-

terminal station. : :

: : Lol 75
ling said main line current from the sending

9. In & telephone repeating system, in .-

combination with two separate, independent
cobperating main line telephone circuits, ‘of
a repeating organization having electro-
magnetically operative transmitting means
in duplicate, electro-magnetic controlling
means in duplicate for automatically select-
ing and making and breaking the main line

80

86

and loca] circuit connections of ‘the re--

peater organization, 8 main line electric cur-
rent supply included in series in the main
line and of greater energy than the tele-
phone current, and means_at the terminal
stations of the codperating independent tele

phone circuits for controlling said battery-

g0

current or other current supply of greater

energy than the telephone current. .

8. In a telephone repeating system, the
combination with {wo separate, distinet and

independent telephone circuits, of appara-
tus for transmitting and receiving telephone
messages at the distant terminals of the two
independent telephone circuits, a repeater

95

100

organization intermediate the said two inde- .

pendent telephone circuits having electro-
magnetic switch means in duplicate disposed
respectively in the two independent telephone
circuits for selecting and closing the line and
local circuits of the repeater organization,
a main line current supply of greater en-
ergy than the tele];lhohe or speaking currents
end independent thereof for operating either
of the eleciro magnetic switch means us re-
uired, and medns nt the terminal stations
or controlling the gaid main line currént
simultaneously with the transmission of tele-
phone messages. ' -
4. In a telephone repeating system, in
combination with two distinet, independent

telephone circuits, of an intérmedinte tele-

phone repeater organization comprising
electro-ma,

ing means jn duplicate, & main line battery
in each of the two independent circuits for
operating the electro-inagnetic switch means,
terminal station apparatus in each of the
two independent main line circuits adapted
to transmit and receive telephone messages,

- etically operated transmitting
| means in' duplitate, electro-magnetic switch-
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and means at the terminal stations adapted’
to close the main line battery when transinit-

ing. _

5. A telephone repeating system embrac--
ing, in combination, two separate, distinct,
independent main line telephone_ circuits,
‘means intermediate said circuits adapted to
receive telephone messages transmitted over |
either of said circuits and to automatically
retransmit said messages into, over, or upon
the other circuit, a main line {mtte in each
of said circuits for operating the sald means,

1,018,226

whén transmitting, with means .at the ter-.

minal stations for transmitting and receiv-
ing messages together with means for clos-

.ing at the transmitting station when mes-

sages are being transmitted, the respective
main.line battery. '

In testimony whereof I have hereunto set
fny hand in presence of two subscribing wit-
nesses. ' o

'CHARLES ‘ADAMS-RANDALL.

Witnesses: N
‘F. C. JoUTRAS,
- E. McAvingy.

Copies of this patent may be oblained for

five cents each, by addressing the “ Commissioner of ]?at'ents,'
. Washington, D, €.7 '
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