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To all whom it may concern.:

- Be 1t known that I, CHARLES MARSHALL
HAYNES, of Omaha, in the county of Douglas
~and State of Nebraska, have invented certain
~useful Improvements in Duplex Telephone-

Repeaters; and I do hereby declare that the

following is a full, clear, and exact desecription
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elements. Iig. 3 1s a central transverse sec-.
“tional view, with parts broken away. Fig. 4

of the invention, such as will enable others
skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification. |

This invention has relation to a new and

novel duplex telephone repeater.
The object of this invention is to provide

a simple telephone repeater, that shall make

long distance telephoning a possibility; and
in furtherance of this object the invention
consists in the construction, combination, and
arrangement of parts as hereinafter more
fully deseribed and fully pointed out in the

claims.

In the accompanying drawings, Figure 1
shows a front view of my repeater, Fig. 2 a
side elevation with parts cat away to clearly
show the arrangement of the several operative

is a detail top view of the diaphragm arm,
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Fig. 5, a rear view of one of the diaphragm
springs, while I'1g. 6, shows the arrangement

- of the repeaters, within a circuit.
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‘telephone to within certain distances.

To provide a means of overcoming the ob-

~ Similar letters of reference refer to corre-
-sponding parts. |
35

"As is well known, 1 "ﬁ't:'h;e telephcine"lines a5s

usually equipped, a transmitting and a re-

ceiving instrument are placed at each end of

a single circuit, through which the electrical

undulations are transmitted uninterrupted,
from one instrument to the other. Within
certain distances the electric pulsations are
transmitted unimpaired. DBut there is how-

‘ever a number of disturbing elements which

interfere with the transmission of the electric
pulsations, and finally limit the use of the

 struetions incident tolong distance telephon-
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ing and to increase the sphere of usefulness
of the telephone, is the aim of this invention.
A represents the circular frame of my du-

plex repeater, of hard rubber, or any other |

‘understood in referring to Fig. 4.

are the rectangular

with the standard a. Upon one side, is the
interiorly threaded rabbet o', extending ap-
proximately half way into the frame, and
within which the, preferably rubber ring B is
held.

- Fixed between the frame A and ring B, is
an ordinary iron disk C forming the dia-
phragm of the repeater as.shown. -

Within the center of the plate C aresecured
the two similar rigid arms C’, ¢/, both extend-
Ing slightly outward, horizontally and in the
same direction. These arms are of non-con-
ducting material, and are secured DY means

~of their shanks ¢, which are fixed centrally
They are preferably se-

within the disk C.
cured by means of two small sunken screws,
notshown in the drawings, which pass through
one shank, then the diaphragm and finally

‘threaded into the shank of the arms opposite.

Secured to the free end of each arm, is the
conically pointed metallic eleectrode D, extend-

ing outward from the diaphragm. Each arm

is further provided, preferably upon the un-

der side, with the recurved metallic tension
spring D', which extends beyond the arm, the

recurved portion however passing in front of
and beyond the electrode D, as will be fully

Verticallyand centrallysecuredto the frame

A, are the four angular supporting bars ey €,

and e’, e/, shown in Figs. 1 and 2, giving sup-

-port to the non-conducting hollow eylindriecal

holders E, E. ~Adjustably held within these

cylindrical holders E, E, are the two similar

electro magnets I, I, the cores q, ¢, of which
extend a suitable distanee beyond the holders
as shown. | | |
Mounted adjoining the supporting barse, e,
metallic brackets H, H,
one of which is shown in section, in Fig. 2.
These brackets are positioned immediately in
front of and pass over the metallic electrodes
D, D. At the upper underside, each bracket
1s provided with a shoulder A, giving support
to an ordinary flat steel stub spring A’. To

thelowerendsof these dependingstub'-Springs, |
shaped tension.

are secured the inverted L
levers 7, 4, the depending stems of which are
torced by the stub springs A’ against the pro-

as illustrated in Fig. 2.

| suitable non-conducting material provided™
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Jecting ends of the adj usting screws H’, I/,
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To the upper inwardly extending arms 1, 1,
are next secured the oval shaped diaphragm
springs K, K, shown in Fig. 5, preferably se-

cured at two points at their upper edgestothe

arms 7, as shown. These springs are sus-
pended between the tension arms 2 and the
diaphragm, the lower edges being provided
upon the side facing the diaphragm C and 1m-
mediately in front of the metallic electrode

D, with the rectangular carbon electrode /.

These electrodes k, k, are secured by any suit-

able means to the diaphragm springs K, K,

and are provided upon the rear and immedi-

ately in front of the electrode D, with asquare

recess, adapted to hold the recurved end, of
the spring D’, as will be understood by refer-

ring to Fig. 2, where the electrodes /& and D

~ are shown in black. The tendency of the

20

spring D’ is to press against the diaphragm
spring K,and separate the electrodes D and .

" The brackets H, I1, are provided with the

2
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binding posts m, m, while the arms ¢’, ¢’, are

provided with the posts n, n, adapted to re-

- coive the connections from the batteries and

line wires. |

The electric connection of my duplex re-
peater is as follows: The current enters the
instrument at the post n, which by means of
the wire n/ is in electrical connection with

the induection coil F, as shown in Fig. 1.

- From this coil, the current is next led into

the metallic electrode D, by means of the

~ wire p, as shown in Fig. 3, and from there es-
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caping through the carbon electrode %, pass-
ing through the diaphragm spring I, the le-
ver ¢, stub spring A/, and leaving at the post
m as shown in I'ig. 1.

In arranging my duplex repeaters, I place

one of more of the instruments within opera-

tive distance within the circult and between
the telephone transmitter and receiver, So as
to break the circuit intoa number of smaller
independent circuits. The receiver and 1ts
several parts having been properly adjusted
and placed within a telephone cireunit, the

operation of my device would be briefly as

follows. As the transmitter diaphragm was
made to vibrate in the transmission of a mes-
sage, the undulations incident to the vibra-
tion of said diaphragm, would be carried
along the electric cireunit, untilit encountered
one side of my repeater, where it would end,
the change in intensity however being re-
corded by the vibration of the diaphragm C.
This vibration would be instantly recorded
and taken up by the magnet and the deli-
cately adjusted electrodes of the opposite

side, and transmitted within a new electric

6o

~ sage from station to station.

cireuit undiminished, to the receiver. It is
of course understood,that any suitable num-

"ber of these repeaters could be within one

circuit, and so transfer and repeat the mes-
If desired the
diaphragm C could be made of sheet rubber,
and provided with two metal plates, upon
which the magnets would exert their influ-
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| talities the strength of the tension springs D

must not be greater in force than the vibra-
tions of the diaphragm C, and slightly less in
strength than the diaphragmspring K, which
spring is held in perfect vibratory sympathy
in its relation to the said diaphragm C. In

their operation, the arms (’, in connection

with the tension springs D’ operate in strict

vs
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mechanical uniformity to cause the pressure

between the electrodes D and k at their point
of contact to be controlled precisely by the

vibrations of the diaphragm C. The move-

‘ment of the electrodes D and % in operating
is laterally and in a horizontal plane, the re-
curved freeend of the tensionspring D" pass-
‘ing and re-passing the metallic electrode D, so

as to bring the two electrodes into juxtaposi-
tion, with a rubbing or grinding movement.

‘The pressure attending this grinding eontact
always being dictated or governed by only
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the exact vibrations of the diaphragm C, the
strain being borne and the profusion of vi-

“brations curtailed by the tension spring D’.

And to adjust the lower end of the tension

the said electrodes; a regulation and a relief

of strain also being granted to such pressure

by the tension spring D’. The electrodes D

and k are kept in constant contact, creating

Qo

| levers ¢, also causes a greater or less degree -
of pressare at the point of contact between
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only such electrical undulations within said

“electric current as are incident to the vibra-

tions of the diaphragm C, and so also in se-

“curing the recurved tension spring D’ it is

essential that it form no mode of electrieal
connection between said electrodes, and it
must also be insulated from the diapbhragm
C, and all else touching said diaphragm. "The

“spring D’ is intended to be used in connec-

tion with any diaphragm. Being adjustably
secured to the diaphragm, its tendency is to
counterbalance the attraction of the field
magnets, so as to prevent the diaphragm
clinging to the magnets and thus becoming
inoperative. As the strength of the magnet
is increased or diminished, the spring is cor-
respondingly adjusted, so as to hold the dia-
phragm in vibratory sympathy. That the dis-
tance between each repeater may be length-
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ened each electro magnet If is re-inforced by

an auxiliary induction eoil F’, of suitable ca-
pacity which is placed within the circuit. It
is necessary too, that this auxiliary induction
coil be placed between the electro magnet I
together with the operative parts of the re-

peaters and the battery, thus causing the re-

peater to remain within the line eircuit and
forming part of it as shown in Fig. 3. This
auxiliary induction coil in no way funstions
the diaphragm (its duty being limited to the
act of attracting or induecing the electro cur-
rent over a long distance), thus leaving the
diaphragm free to the influence of the electro
magnet If. | | |
In my description I have confined myself
to the duplex repeater, as shown, and while

ence. In the adjustment of the instrumen- | I prefer using this device, it could also be
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used as a single telephone repeater: First:
By eliminating the bracket H, the spring 7/,

- lever ¢, diaphragm spring K, the carbon elec-

trode %, and the arm C’ and the connected

electrode D and spring D’.  With the proper

line and battery connections, the diaphragm

C in combination with the two electro mag-

- nets I, F, would form an.operative single

10
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telephone repeater. Secondly: If we retain
the elements just eliminated, in their proper
positions and eliminate instead, the two elec-

tro magnets F, ¥, we would also have an op-

erative instrument, the line wires in this in-
stance beingled to the electrode D. It would
however be necessary in this instance, to use
the auxiliary induction coil F’, as shown in

Fig. 3, 80 as to bring about the proper induc-

“tion of current, If d-esil'e'd_'all,_che_“_-'orl;in"g

2Q

effects could be positioned upon one side of

the diaphragm alone, but the best results are
obtained in positioning the elements as shown

~and deseribed.
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Having thus deseribed my said invention,

what I claim as new, and desire to secure by

United States Letters Patent, is—

1. In a telephonerepeater, the combination
with a suitablestandard, of a diaphragm held
- within said standard, electro magnets adjust-

- ably secured to said standard and upon op-

30

~ ends working against suitable set screws, all
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posite sides of said diaphragm, and two insu-

lated tension springs, secured upon opposite
sides to said diaphragm, and having their free

substantially as and for the purpose set forth.

2. In atelephonerepeater,the combination
with a supporting standard, of a diaphragm
secured within said standard and provided
upon each side with an insulated arm secured
at one point to said diaphragm, said arms be-
ing provided with a metallic electrode upon
thefree end,a recurved tension spring secured

~ to each of said arms, and provided with an
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electrode in combination with said metallic
electrode, and means for regulating the ten-

sion of said recurved springs, allsubstantially

as and for the purpose set forth.

- 3. In a telephone repeater, the cdm'hination_ |

with a supporting standard of a diaphragm
secured within said standard and provided
centrally and upon each side with an insu-
lated arm secured at one point to said dia-

‘phragm, said armsextending in like direction

and provided with a metallic electrode upon
the free end, a recurved adjustable tension

spring secured to each of said arms, a sup-
porting bracket secured to said frame, one

upon each side, and positioned in front of
sald metallic electrode and provided with a
set screw, a stub spring secured to each of
said bracketsupontherear,and provided with

an L. shaped tension lever, one stem of said

lever working against said set serews, a dia-

phragm spring secured to the free end of each
~of said levers, and provided with a reccssed
carbon electrode adapted to hold the free re-

.3 |

taposition, each set of electrodes being within

a separate electrie cireuit, and an induction

T

coil, within each of said-cirenits, all arranged

to operate substantially as and for the pur-

pose set forth. | _
4. In a duplex telephone repeater, the com-

bination of a supporting standard, a dia-
| phragm secured within said standard pro-
vided upon each side with an arm of non-con-
ducting material,said arms extending slightly

outward and secured at one end centrally
within said diaphragm, said arms extending

1n like direction, and provided with a metal-

lic electrode upon the free end, a recurved
bow spring secured to each of said non-con-
ducting arms, a supporting bracket secured

to sald frame one upon each side and posi-
tioned in front of said metallic electrodes ard

provided with a set screw, a stub spring se-
cured to each of said brackets upon the rear,

and provided with an L. shaped tension lever,

one stem of said lever working against said
set screws, a diaphragm spring secured to the
free end of each of said levers, and provided
with a recessed carbon electrode adapted to
hold the free recurved end of said bow spring,
30 as to bring said carbon and metallic elec-
trodes into juxtaposition, each set of elec-
trodes being within a separate electrie cireuit,

magnets one within each of said eircuits and
positioned centrally within the field of said
diaphragm, one upon each side, and secured
by means of suitable brackets, all arranged
tooperate substantially asand for the purpose
set forth. | "

5. In a duplex telephone repeater, the com-

bination of a supporting standard, a dia-
phragm secured within said standard pro-
vided upon each side with an arm of non-con-
ducting material,said arms extending slightly
outward and secured at one end centrally
within said diaphragm, said arms extending
in like direction and provided with a metal-
lic electrode upon the free end, a recurved
bow spring secured to each of said non-con-
dueting arms, a supporting bracket secured
to said frame one upon each side, and posi-
tioned in front of said metallic electrodes and
provided with a set screw, a stub spring se-

cured to each of said brackets upon the rear,

and provided with an L shaped tension lever,
one stem of said lever working against said
set screws, a diaphragm spring secured to the
free end of each of said levers, and provided
with a recessed carbon electrode adapted to
hold the free recurved end of said bow Spring,
so as to bring sald carbon and metallic elec-
trodes into juxtaposition, each set of elec-
trodes being within a separate electric circuit,
two adjustable and insulated electro magnets
one within each of said circuits and positioned

~centrally within the field of said diaphragm,

one upon each side, and an auxiliary indue-
tion coll within each of said cireuits all ar-

curved end of said bow spring, so asto bring | ranged to operate substantially as and for the

sald carbon and metallic electrodes info jux- ! purpose set forth,
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‘and two adjustable and insulated electro- -
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6. In a telephone repeater, the combination

of the following instrumentalities, to wit: the

standmd A, dlaphla'o‘m C, the brackets: e, e,
e, e suppmtmﬂ' the cyhndueal holders E, E
and the electro magnets T, I, adjustably held
within the holder E each maﬂ*net being with-
in a separ ate cnemt all bubqta,ntla,lly aﬁ and
for the purpose set forth. - -

7. In atelephone repeatel the eombmatmn
of the following instru mentalmes, to wit: the
standard A, pr 0V1dea centrally with the dia-
phragm C, the non-conducting arms'C’, C’,
secured to qald diaphragm and promded with
the outwardly extending electrode D, and the
recurved metallic tensmn spring D/, the brack-

ets H, I, provided in therear with the shoulder

h, giving support to the stub spring 2/, the le-
vers 4 secured to the springs 2/, the lower end
working against the' set’ serew 1/, the dia-
phraﬂm springs K secured ‘to said levers and
provided Wuh the carbon electrodes adapt-
ed to hold the free end of the spring D’ and
work against said electrode D, each set of
electlodes being within a separate electric
circuit, all Substantmlly as zmd fm the pur-
pose 'set forth. |

8. In a duplex telephone repeater, the eom-:

bmatlon of the followum mstlumentﬁulme&
to wit: the standard A, diaphragm C, the

‘arms ¢/, ¢/, secured to said dlaphlaﬂ*m and

plowded w1th the metallm electlodes D D

492,467

| and the reeurved tension springs D’, D/, the

bars e, e, ¢, ¢ supporting the e;lmdrleal

provided with the shoulders: h, h, supportmﬂ'

| holders E E, said holders adjustably securing
the eleetm maﬂ'nets T, F, the brackets H, II

35

the stub springs A/, 2/, to which are secured

the ‘L. shaped levers fz, 7, working at their
"lower ends against the cet SErews H’ ', the
“diaphragm springs K, K, p10V1ded Wlth the

carbon eléctrodes £, k seeuunnj the free end
of the tension springs D', D’,’and working

upon the -electrodes D, D, and the ELIIXIII&I)Y
induection coils F/, ¥/, each set of - electrodes

being within a separate electric circuit, to
tIELI]‘Smlt and repeat the electric undulatlon%
Substantmllyas and for the purpose set forth.
9. In a telephone repeater, the combination
with a sapporting standard, of a diaphragm
within the field of two or more electro mag-
nets within: separate -circuits; an insulated
arm secured at one point’ 10 said diaphragm
and an adjustable tension spring secured to
said arms, to counterbalance the-attraction
of said electro magnets, all Substantmlly as
and for the purpose set forth.
This 2nd day of Janualy, A. D. 1892, in tes-
tlmony I hereunto sign my name. - -
OHARLES MARSIIALL IIAYN hS
Witnesses: -
~ HARRY CLARKE BRODRICK
TILLY ORSON PUTNAM.
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