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'ONITED STATES PATENT OFFICE.

SAMUEL L. CAMPBELL, OF PRAIRIE CITY, OREGON.

TELEPHONE-REPEATER.

975,933.

Application filed Octcber 29, 1908, Serial No. 460,108. Renewed March 3, 1910, Serial No. 547,125.

To all whom +t may concern: | |
Be 1t known that I, Samvern I.. CAMPBELL,
a-citizen of the United States, residing at
Prairie City, in the county of Grant and
State of Oregon, have invented a new and
useful Telephone - Repeater, of which the
following 1s a specification. - -

This invention has reference to improve-

ments in telephonic repeaters and 1s de-

signed - to .provide a means whereby the

- range of telephonic transmission  may be
Jargely increased.

In accordance with the present inyention,

the transmitting station 1s provided with
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the ordinary microphonic unit and local
circuit and by this means electrical impulses

corresponding to sound waves are.trans-.
mitted to a-line. At the distant end of the

line is a receiver element, to the armature

of which is attached a microphonic element

in a local microphonic circuit, which in turn
1s in operative relation, inductively, to an-
other transmitting line leading to the dis-
tant receiving point, where there 1s located
a telephonic receiver. The distant receiving
point 1s also
transmitter inductively related to another

transmission line leading to the original.

transmitling station, where there is also lo-
cated a telephonic receiver. The system

thus includes a complete. transmitting cir-

cuit and a complete receiving circuit at each
station and at intermediate points these
circuits include a telephonic repeater.

of repeaters may be included orie after the
other at proper intervals in the line.

~ The invention will be best understood

from a consideration of the following de-
tall description. taken in connection with
the accompanying drawings forming a part

of this specification, in which drawings,

Figure 1 1s a diagrammatic representation

of a complete transmitting and receiving

circult connecting two distant stations, and
including in each circuit a telephonic re-
peater. _
the repeater element or unit embodying the
invention. IKig, .3:1s a similar section at
right angles to that of Fig. 2. =~
Referring to the drawing there.is shown

at one station, which for convenience will
be designated- station A, a‘ microphonic

transmitter and a telephonic receiver. The

microphonic transmitter is -designated by |
the reference numeral 1, and the receiver |

L
.

rovided with a telephonic !

If
the line be excessively long, then a number. |

Fig. 2 1s'a central section through

-'ty Pe: _ e : _
sponsive to weak vibrations of the armature -

receiver 20Q.

| battery | 1.
-winding of 'a telephone induction coil-24.

~ Specification of Letters Patent. Patented Nov. 15, 1910. .

by' the reference numeral 2. The trans-"'

mitter 1 is in a local transmitter- circuit 3
4 or other source of

including ‘a battery 4 -
electrical energy, and a telephonic induc-

60

tion coil 5, the primary winding of which

is in the circuit 3. The secondary winding
of the coll 5 is in the line circuit 6, one

branch 7 of which, leads to a common re-

turn conductor 8, if the system be an all

i metal system, or this conductor 8 may lead

10
| cuit 6 includes-the winding 10 of a tele- -

ground. The other branch 9 of the cir-

phonic receiver 11, and this conductor 9

also leads to the common return 8 or to the

ground as the case may be.

~ Im operative relation to the receiver mag-

‘net 11 is an iron armature 12 controlling 3

microgho_nic element 13 of any suitable
ut particularly of a delicate type, re-

E

12, The microphonic. element is in a local
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civcuit 14 including a battery 15 or other
source of electric current, and the primary

winding of a telephone induction coil 16.

| The secondary winding of. the coil 16 is in

a line circuit 17, one member 18 of which

i1s connected to the common return 8 or is

grounded as the case may be, and the other
member 19 of which includes a telephonic

For convenience 6f_ d’esériptibﬁ,' the re-
celver 20 will be assumed to be at the receiv-

ing station, and this station is designated -
in the drawings by the letter B. - At station

87)
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B there is a microphonic transmitter 21 in-

cluded in a local microphone circuit 22 which

circuit is supplied with current from a suit-

able .source of electric energy such as the
23, and also mcludes the primary

13

The secondary winding of the coil 24 is in

a line circuit 25, one side 26 of which, is

“connected to -the common: return 8 or to

ground and the other side 27 of .which 1is

also connected to the common return 8 or

ground and includes the coil 28 of a tele-
phonic recerver 29. In operative relation to
the active ends of the receiver magnet is.an
armature 30 controlling a microphonic ele-
ment 31 in a local microphone circuit 82.in
which is included a battery 33 or other

| source of electric current, and the primary -

winding of a telephone induction coil 34.
The secondary winding of the coil 34 is in

anotHer line circuit 35, one gide of which is
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connected to the common return 8 or to.the |



ground as the case may De, and the other |

side 37 of which is also connected to the
common return or ground and+includes the

recerver 2 before referred to at the station A.

I
The two stations A and B are thereby
coupled together by two distinet circuits in
each of which 1s a microphonic transmitter

-at one end and a telephonic receiver at the

10

20

other end, and each of these circuits includes
a relay or repeater operative to telephonic
currents. Let it be supposed that the dis-
tance between the stations A and B is so

great that telephonic communication-is prac- |
tically 1mpossible because of the weakening

of the current over such long transinission
lines. Let it also be assumed that the re-
peater circuit 14 or 32 is at an intermediate
point between the two stations A and . B.
The distance from station A to the repeater
circuit 14, or from the station B to the re.
peater circuit 82 1s such that the receiver 11
or 29 as the case may be is still vigorously
actuated by the telephonic current coming
irom the respective stations. The currents

‘actuating the receiver 11 or 20 as the ease

- may be will cause fluctuations of the cur-
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rents i the circuits 14 or 32, throueh the

microphonic element 13 or 31, and sinee the

batterles 15 or 33 furnish new or additional
energy 1n the circuit 14 or 32 respectively,
greatly strengthened telephonic currents are

thrown upon the receiver circuit.17 and 33
‘and the result is that the receivers 20 or 2

as the case may be are strongly actuated

and telephonic messages which would be im-
- perceptible or heard with difficulty over the

~distance between the stations A and I3 are

40

45

50

8o

60

65

~distinctly.
that 1f the distance betweeh the stations A
‘and B 'be too great for proper transmission

heard at the receivers 2 and 20 strongly and
It wil be understood of course,

with a single repeater, then additional re-

peater circuits may be interspersed between
these stations. The armatures 12 and 30 are.

of such thickness as te prevent any distor-
tion or buckling of the metal, but move ss
a whole nnder the imnulses of the receiver

magnets, thus cominunlcating all the move:.

ment to the microphonic element. The ar-
mature 1s not connected to any part of the
mechanism other than the carbon box or
varlable resistance megiurn. -

In Figs. 2.and 3 thereis shown o practiéal
form of telephone repeaters, In these fic-

ures the coils 10 are shown as of the type
usually employed in connection with tele-
phone receivers, and these coils are provided

with ‘soft iron poleipieces 38, connected to
the polar end of a permanent magnet 39
by mefins of a screw bolt 40 of non-magnetie -
- material, the pole pieces being held apart

of non-magnetic material. - Betwesn ihe

magnet 35 and the coils 10 the polé picces 88

| for instance as felt.

ther held to the block 41 by ‘
- which, when the block 41 is of metal, is in-
sulated from’ said strip. The strips 48 lie

i
A S I 1.3 L o
put 1t shauld Ba of

and 1n magnetic engagement with the polar $
ends of the magnets 39 by 2 spaeing block

075 633

pass through slots in the hase of a cup 49,
designed to inclose and protect the. coils
10 and between the inner face of the bas
of the cup and the coils there is a dished
supporting disk 43, resting on another disk
44 of some soft non-resonant material, such
Made fast to the ends

70

of the blocks 41 remote from the coils 10,

by means of a screw 447 are two insulating
blocks 45, 43, recessed at their ends to re-
ceive binding posts 46, each binding post
being provided with a binding screw 47
and a perforation through its wall for the
reception of one end of the line conductors,
the outer block 45 being perforated in line
with the perforation of the binding post for
this purpose. Each binding post 46 is fast
to or clamped to a conducting strip 48 be-

tween it and the insulating blocks 45 and

this conducting strip also lies along the

block 41, from which, if the latter be of

metal, the strip is insulated'.by__a layer 49 of
insulating material. The strip 48 is fur-
8 screw of),

between the legs of the magnet 39 and. the
ends therecf remote from the-binding posts
40 are connected by conductors 51 to the
respective ends of the .coils 10, these’ can-
ductors being suitably insulated where neces-

sary. The cup 42 is formed at its open end
with an annular flange or ledge 52, over-

riding the free edge of an inwardly directed

annular flange on'a ring 54. Extending dia-
metrically across the ring 54 is a bridee 55;

secured at each end to the ring and befween
this bridge piece and. the ledgs 52 of the cup
42 are spacing blocks 56, serving when the
bridge 55 is in place, to firmly clamp the

ledge 52 of the cup 42 against the flange 53

oi the ring 54, The central portion of the
bridge 55 1s formed with a boss 57 receilving
the stem 58 of the microphonic element 13
or 31, as the case may be. . | .
The microphonic element is not shown in
the "drawings in detail, since its structure

| may be stmilar to that usually employed in

connection with microphonic transmitters,
g nowertul and delieate
d type as possinle, The movable member of
the microphonic element carries the  dig-
phragm 12 or 30, as the case may be, and
this-diaphragm is made of & small but rigid

¥
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1

" g

piece of metal, only large encugh to bridge

the space between the two pole pieces 38
dnd to overlie the free ends of the latfer
The diaphragm is supported only bv the
stem-59, and its movements are entiraly free
and ail 1imparled to the movable member of

the microphonic element, when the ia-

phragm- is acluated by magnetic impulses
zenerated: in fhe pole pieces 38 by the tele-

A

10"0r 28, as

phonie currents ci rculating through-the co1ls

the case may be.
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element may |
1into operative relations with the said coils

975,038

- The cup 42 and the ring 54, as clamped to-
gether by the ring 55 and spacing blocks 56,

torm a rigid support for the coils 10 or 28,

as the case may be, and the microphenic
be very delicately adjusted

and be ultimately claraped into position by
a set screw 60 in.the boss 57 and a clamp nut
6. In order to inclose the working parts
of the repeater there may be provided a cap
62, indicated in dotted lines in Figs. 2 and
3, and this cap is applied to the ring 54.
The cup 42, together with the heavy ring
54 and bridge plece 53, forms a very rigid

‘support for very accurately maintaining the

recexver coils and the microphonic element
in relative position ons to the other during
the operation of the structure. =~ -
What 1s claimed is: |

1. A telephone repenter system compris-
ng a local microphone cireult at one station,
a line circuit in inductive relation to the mi-
crophone circuit, a repeater unit at a dis-

~tant pointin said circuit comprising receiver

coils and a magnet, an inclosing cup carried
thereby, a flanged rmg recelving and en-
gaged by the cup, a bridge piece on the ring

j

o

- and clamping the cup fo the ring, 2 micro-
the bridge piece,

phonic element carried by
a free armature carried by the microphonic
element 1n operative relation to the free
ends of the receiver magnet pole pieces, a
circult controlled by the last named miero-

phonic element, and a ecircuit in inductive

relation to the Iast named
talning a receiver. - |

2. £ telephone repeater unit comprising
receiver coils and a magnet, an inclosing
cup carried thereby, a flanged ring receiv-
ing and engaged by the cup, a bridge piece
on the ring and clamping the cup to the
ring, a microphonic. element carried by the

circuit and con-

bridge piece, and a free armature carried

by the microphonic element in operative re-
lation to the free ends of the receiver mag-
net pole pieces. -

in testimony that I clai
as my own, I have hereto affixed my signa-
ture in the presence of two witnesses.

SAMUEL L. CAMPBELL.

- | 3
+ f .-
Aa

H., 5. Bowes,
k. C. Bower.

claim the foregoing
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