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UNITED SI‘ATES PATENT .

CI—IARLES ADAMS- RANDALL

OF NEW YORK, N Y

TELEPHONE-REPEATER

Speclﬁcatmn of Letters Patent.
Appllcatmn filed Aprll 15, 1905.

Serial No. 255,754,

To all whom it May concern.:

Be 1t knowa that I, CHARLES ADAMS Rax-

;DALL a citizen of the United States, resid-

ing at New York, in the county of New

Y ork and State of hew York, have invented

new and useful Impr ovements in Telephone-
Repeaters, of which the following 1s a speci-
fication.

This imvention relates to what 18 technl—,.
and

cally known as telephone

‘repeaters ”
telephone “relays”.

The invention has for its ob]ect the auto— '

- matic repetition of telephonic messages from

~as a telephone °
ducmg the messages tlansmltted from a

20

- orgamzation.
~ from a ¢ repeater ”

~one mam line circuit nto, or over or upon,

another main line circuit.
- In the apphcatmn for use of the invention
‘relay ”, that is, for repro-

main line circuit, in a local circuit, increased
loudness of the messages results by the use
of a local battery in the local circuits similar

‘to the usual telegraph relay and sounder
To changc the apparatus
1t 15 only

to a “relay”,
necessary to convert the HPLUII(] main line
circuit connections to a loeal cireuit.

The invention consists, generally, in the

use of an electro-magnetic telephone trans-

~ mitter in combination with an electro-mag-

30
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the “controller

netic line controlling device which 1s termed
» The controller is so comn-

structed that when the rapid, alternating

telephone currents or impulses are passing
- thereover,

the electro-magnetic element of

~ the contr oller is energized and the armature
thereof is attracted and held in one position.

One of the most essential features of the

invention 1s an electre-magnetic telephone

40
- phragm, or a magnetic metal piece attached

~ other. The microphone, or that part of the

. transmitter which constitutes the variable

transmitter consisting prmmpally of a suit-
able microphone having a magnetic dia-

to the dlaphragm and arranged to be oper-
ated by the electro-magnet forming a part of
the transmltter the coils of the latter being

| 1ncluded 1n the Iine circuit and the electro-

magnet or the microphone or both being
preferably adjustable to and from each

contact, may be of any of the well known
forms, but preferably 1 employ the form of
transmitter disclosed in my Patend No.
554,141, dated February 4, 1896. A simple,

“""smgle contact-form of transmitter, however,

98 3

is shown herewith to demonstrate the prac— |
' i secured and composed preferably of-car bon

ticability of the apparatus

11, 117
in lieu of the battery and coils just set forth,

10 and 10".

A further important feature of the inven-
tion is the plan or drganization oi—circuit

| connections, plomdad with means for- auto~
The several 60

matically connectmﬂ the same.
features of the inv entlon will, however, be
more fully hereinafter set forth in stdll in

the subsequent ‘description.

In the drawings, Ifigure 1 is a diagram-

matic view of one > form ofethe apparatus and

circuits.” Fig. 2 1s a plan view of the arma-
ture of the contl oller. Fig. 8 is a .view simi-
lar to Tfig. 1, showing a “modified form. of
the appalatus and the circuit connections
therefor. '

ployed to indicate coueczpondme parts 1
the several views. |

The numerals 1, 17, Plg 1, de%mnate the
electro-magnetic transmitter s, , 2" the con-
trollers, and C an induction (:011 hannﬂ its

Patented Sept. 13, 1910.
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Slmllar characters of reference are em-
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primary 8 included in the local circuit with

a battery BB and a microphone 4. The se¢-

ondary coll 5 of the‘- induction coll C g in-

clnded i1 the mam line ewrcuit K. when res
quired. The induction eoil V', Aocated ad-
jacent to the e]ettw magnetic trensiitter 1°

and controller 2, at a distance from the ke

mechanisms, which may be at another sta-

tion, has its primary coil ¢ included in a

Tocal circuit with a battery
~phone 7.

The secondary coil 8 ot the mdue-
tion coil (' is included in the mam 11110 11-
cult W, when required.

The electro- -magnetic transmitters I, 1" are
alike 1n construction. each having an alet,i] 0-

magnet 9, 9" with extended pole ends, upor

which are placed the main line coils 10, 10’

-mcluded in their respective main lin_e_ Cir-

cults. =~ As shown, the said extended pele
ends are man‘netlzed by the use of a current
from a battely B3, B* passing over the coils
It will be readlly understood that

a permanent magnet may be used, care beuw

taken to obtain a normally stlong mawnctlc'
field at the pole ends.
‘mitters, as shown, have centr ally secured to

The magnetic t1 a1S-

the dlaphmgms D and D’ thereof, and on
one side, magnetic extension pieces 12, 12’
which act as armatures, and cause the dm-

phragms'to vibrate in unison with the varia-

tions caused 111 the magnetic ﬁald by the

currents passmg over the main line co:tls
To the opposite sides of the

B’ and micro-

3

38D
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diaphragms, contact pieces 13 and 13" are



.
1
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'--ih.h- .
dg. ¥
]

upon which contact spring arms or analo-

~gous devices 14 and 14’ have bearing, such
parts representing one form of a Va,rlable

contact transmitter and acting to produce

variations in the batterles 1n circult there-

with and in the primary coils of the induc-

- tion coils, as the diaphragms are caused to

vibrate, and In a manner which will be
- readlly understood. Vibrations of each of
10

~ hetically, instead of

the diaphragms thus produced electro-mag-

.. amplitude and energy dependent ent:trely
~ upon the variable energy of the magnets.

16

The line controllers 2 and 2’ are also du-

plicate in construction, as shown, and each
‘18 1n the form of an electro—magnet having
one of the cores extended by means of a

... swiveled or- otherwise. smtably fulerumed
‘magnetic metal piece which serves as a vi-

20

brating armature, as at 15, the two poles of
the magnet thus bemg opposite each other.

~ When rapid alternating- telephonic currents

25

- armature to normal position in the absence
The armature

pass over the coils 16 of this controller, the

armature 15 1s attracted and held 1N one

“position, and connected thereto is a retrac-
tile spring 17, serving to return the said

of these telephonic currents.

15 has terminally secured' thereto a metal

30

strip or extension 18 carrying platina points

. 20 on opposite sides which are movable be-

_35

tween two contact scprews 21 and 22,
- tact being normally mAde with the scr ew 1.
~ The dESCIIPtl(JIl of the contrbller construc-

- COIl~

tion just enumerated has been more particu-

larly directed to the. controller 2/, but the

“controller 2 1s of similar constmctlon and

~ embodies coils 24, and an armature 15’ mov-

40 the armature 15" having a retractile spring

ably attached to one of the extended cores,

.17 secured thereto for an operation similar

515!

. Sons.

ments or SlmP e e
- tions embodying ad]ustable features.

65

to the spring 17 heretofore described. The
controller magnets are preferably made slow

to discharge, by having a large mass of iron
or.long cores, the object of this preferred
vonbtructmn bemo' to prevent a discharge of

the magnet between the alternations of the

telephone impulse passing over the magnet.

) The electrocmagnets 9 and 9 and the micro-

phone parts or attachments 4 and 7 will be

- preferably mounted upon sliding plates or
supports S and &', or in some Instances

either one of the electro—magnet Organiza-
tions and microphone attachments may be

29 stationary and-the other movable, the ad-

justable construction in either event being

- for the purpose of moving one organization

or attachment to the other for obvious rea-
"Any one of the well known forms of

smulal to tele

The lipe and local connectlons are as fol-

| 'lows The iines W and K comm.t_r in. and

y the voice, are of

R

"W’ to t
transmitter 1, thence to contact screw 21 by
2 wire W?2 ti‘l

70,288

indicated by the word “in !
two parts, the line W dwldmg at 23 and
passing in one direction through thé con-
troller magnet coils 24, and thence by wire
e coils 10 of the electro- -magnetic

rou h the armature 15, and

' from the latter by wire 25 to ground. G or to

’ adjustment can be used for this purpose and |
aphic or analogous ipstru-
ectro-magnetic organiza-

.or to wire 26” “ out .

wire W,
the normal positions.

wire 26 “out”, when a metallic circuit is

‘used. In the other direction, the circuit di-

vides at 23 and passes to the secondary 8 of
the coil C” by a wire W* and from said sec-
ondary by a wire W?® to the contact screw 22
only. These are the normal positions. The
line E coming in divides at 27 and passes in

, are d1V1ded into .

70
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‘one direction through the controller magnet

coils 16, thence to coils 10, 10’ of the electro-

magnetlc transmitter 1’ and to the contact
screw-21” by a wire W¢, and from said con-
tact screw to the armature 15” to oround G’

ondaty
wire W7, thence to the contact screw 227 by
This concludes the descrlptmn of.

When telephoning from west to east ‘the
currents or 1mpulses pass over the coils 24

and the electro-magnetic. transmitter coils 10

to ground (& or to return wire 26 out ”
The armature 15”7 of the controller 2 is ata-

85

In the othel direction,
“the circuit dwldmu‘ at 27 passes to the sec- o
coil 5 of the mductmn coil C by a

90

95

tracted to the magnet and contact made with -

the contact screw 227, thus' automatically
closing the line K- as follows: From the
armatave 157 to ground (3, or to line “out”

267, which Iemdma thus ¢losed so long as the

100

telephomng operation continues over the

line W, the conversation being repeated over
line K by the action of the electro magnetic

transmitter 1 in varying the cur rents over

or in its local circuit, which includes the

. 105

primary coil 3 of the mductlon coil C, such -

variations being reproduced in the secondary
111 4 manner well known, and transm1tted
over the line E of which the sald coil C is a
part. Telephoning messages over line E and

110

repeating them into line: W is accomplished |

1n the same wav, but 1n the latter operation

the controller 2’.and electro- -magnetic trans-

mitter 17, included in line E, are actuated.

115

In the modification shown by Fig. 3, but
one electro-magnetic transmitter 1* is em-

ployed, the line coils 10%, 10* being double-

wound, one set of coils bemg mcluded in the
line W with the controller 2 as before, and

with the controller 2. The lines are shown
grounded at G, G, but it is well understood

that a réturn wire may be used in lieu of the

grounds. Two independent induction coils
C and-C’ and batteries B, B’ are included in

the modified orgamzatmn similarly ‘to the
1. In this cadse;

. however, both contact screws 22 and 227 areg
.,connected to the one dlaphragm or. SOMé

apparatus shown’ by Fig.

120

the other set of coils included i1n the lme E

125

i—o
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part of the variable contact of the electro-
magnetic transmitter, whereby either of the
local batteries and induction coils may be
used, the use of the batteries or coils being

determined by the line currents traversing |

the lines E, W and their respective control-
lers, the operation then being substantially
as before described. _ . o
In the modified form of the apparatus
shown by Fig. 3, all the parts included and
similar in construction to the:apparatus
shown by Fig. 1, have like reference nu-

merals applied thereto, except as otherwise

hereinbefore noted.

15

It 1s to be understood that the invention
1s not limited to the exact apparatus shown,
which 1s simply representative, and various

forms of electro-magnetic transmitters may

20

be devised, having in view strong magnetic

effects. The controllers may also be modified
In many ways without departing from the

- spirit of the invention, the main feature be-

ing to have an electro-magnetic device read-

25

ily responsive to the action of '‘the telephone
currents or 1mpulses, and so constructed, by

- using long coils or otherwise, that the same

30

will be slow to discharee in contradistinetion
to a telegraph relay, in which rapid charge
and discharge of the magnet is songht and
essential, due consideration being given to
the power or energy of such apparatus.

The apparatus heretofore disclosed is ac-

tuated and controlled by the act of speaking:

into the transmitter at either sending sta-

35

.40
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tion, and without pursuing such act the ap-
paratus would have no practical operation,
and hence the invention is thereby mate-
rially distinguished from mechanically con-
trolled signal or sign apparatuses. -
Having thus fully described the invention,
what is claimed as new is: - |
1. A telephone repeating apparatus of the

class specified, embodying two independent |

normally closed main line circuits, each cir-
cuit being characterized by an electro-mag-
netic line controlling device for rendering the
circuits operative, one by the other, and an

~electrie transmitter.

50

2. A telephone repeatiﬁg apparatus em-
bodying two independent normally closed

- main line circuits individually having an

55

electro-magnetic line controlling device for
rendering the circuits operative, one by the

other, an electric transmitter, and circuit

connectors.
3. A telephone repeating apparatus em-

- bodying normally closed independent main
hine circnits each having means for opening

60

65

and closing the other, and electric transmit-
ting means.

4. In a telephone system of the class speci-
fied, the combination with a telephone cir-

cuit, of means for generating and transmit- |

ting voice-caused currents thereover, a sec-

ond telephone circuit  independent of the |

il )

3

first circuit, the said cireuits being normally

closed, and imdependent means in each cir-
cuit-actuated by said voice-caused currents
| for controlling the circuits. =~ -

5. A telephone apparatus of the class de-
scribed having two independent main line

circults, intermediate means for reproducing

telephonic speech, sounds or the like, alter-
nately from one main line circuit into the
‘other main line cireuit, consisting of electro-
magnetic telephonic transmitting means, in-
duction coils, batteries and eciréuit connec-
tions, and an electro-magnetic device in each
main line circuit actuated and controlled by

| the act of speaking into the transmitter at

elither sending station whereby from the dis-
tant terminal of either of the two independ-

ent main line circuits the other circuit can

be automatically selected and connected in
or electrically completed at the said inter-
mediate means. "

6. In a tel_e‘phdne'_apparat‘us of the class de-

scribed, two independent main line circuits,
means for generating and transmitting voice-
caused currents over said -cireuits, and
means 1n each circuit actuated by said voice-
caused currents to automatically select and
connect 1n the other or second circuit to en-

‘able the operator of either of the main line

circuits to control the two independent main

line circuits by the act of speaking into the

transmitter of etther of the said cireuits.

70
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7. A telephone repeater characterized by
two 1ndependent normally closed main line

circuits each having an electro-magnetic

controlling device, an electro-magnetic trans- -

mitting apparatus, induction coils, local bat-
teries and circuit connectors, each electro-

magnetic line controlling device being auto-
‘matically actuated by the act of speaking

into the transmitting apparatus at either
sending station, and the operator at either
sending station being enabled to gain con-
trol of the complete apparatus by speaking
into the transmitting apparatus at the ter-
minal of either statiopn. |

100

105

110

8. A telephone repeating apparatus char- :

acterized by independent normally closed
main line ecircuits each having an electro-
magnetic controlling device, electro-mag-
netic telephone transmitters having their
colls connected to the independerit main line
circuits and provided with a variable con-

tact, batteries, and induction coils, the vari-

able contacts being connected up in one set
of circuits with the batteries and primary
coils of the induction coils, the secondary
coils of the induction coils being also con-
nected up to the main line circuits and the
colls of the electro-magnetic controlling de-
vices being included 1n the main line . cir-

115

120

125

cuits and serving to automatically connect-

‘the secondary coils of the induction coils to
the respective circuits for the purpose of re-

peating and reproducing in one main line

130
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a'r -
' L

. circuit with relation to thé other electric

ot

currents, vibrations or impulses correspond-
ing to the electric currents, vibrations. or

impulses produced in either, of the main hne
circuits by words, sentences, and sounds ut-

~ tered into the transmitters of either of the

10

20

25

line circults, means

main line circuits.

-9, In a telephone a;ppa,ratus"of the class
“described, two independent main line cir-

cuits each provided with means for generat-

ing and transmitting volce-caused currents | -
“thereover, and independent means in each

circuit actuated by said voice-caused cur-

rents for connecting the circuits and includ-

ing movable elements which are attracted
and held in one position when said inde-

pendent means are energized by rapid al-

ternating telephone currents or impulses
passing over the circuit of ‘which each inde-
pendent means is & part for selecting and

completing the other -main line circuit. -

10. In a telephone apparatus of the clags

“described, independent normally closed main
for generating and

tmnsmitting voice-caused currents over said
circuits, an

 cuit automatically operated by said voice-

35

40

caused currents for connecting the two cir-

~cuits and including movible elements which
are held in closed position when said means
‘are energized. - S .
. 11. In a telephone apparatus of the class

described, independent main line circuits,

means for generating and transmitting
‘voice-caused currents over sald circuits, and

means in each circuit actuated by the voice-

caused currents over the circuit of which
each of said means is a part for interchange-

ably selecting and completing automatically

either of the two main line circuits for the
reception of the repeated or retransmitted -

messages at the will of an operator speaking.

+

from either of the main line circuits.

|

independent means in each cir- |

‘generating -and

12. In a telephone apparatus of the class
-deseribed, two independent normally closed
‘main line circuits ‘over either of which tele-
phonic messages may be sent, and “electro-
‘magnetic means for _individnally,contfolling. .

5 circuits, and electro-magnetic means for

sal
producing upon one of said circuits elec-

‘trical impulses corresponding to the voice-
caused currents passing over or upon the

other circuit.

tion with a-telephone circuit, of means for

currents over said circuit, a second telephone

each. circuit and actuated by said voice-

‘caused currents for connecting either of the

circuits. L I
"14. A telephone apparatus of the class de-

13. In'a telephone Ls-ystem','- the combina-
55

transmitting voice-caused -

circuit, said circuits being normally closed

and means individually codperating with-'
60

45

o0

scribed having means for reproducing tele-

| ‘phonic speech, sounds or the like alternately

from one main line circuit into another main

65.

line circuit, the two main line circuits being-

independent and normally closed, said means

consisting of an electromagnetic telephone

transmitter, induction' coils, batteries and

circuit connections, and electro-maghetic ap-

paratus individually included in each main

line: circuit for automatically selecting and

connecting in or electrica Iy completing
either of the two independent main line cir-

‘In testiimony whereof I have hereunto set

70

75

‘cuits, said electro-magnetic appapatus being
complete for. each circuit and -operated by
‘voice-caused currents passing thereover and
over the circuit of which it 1s a part. =

80

my hand in presence of two subscribing wit--

‘nesses. . . -
" CHARLES ADAMS-RANDALL.

Witnesses: .
. J. A. COURTROME,
- M. B. LoveLACE.
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