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To all whom it maz Y CONCErn: |
Beitknown thatI,CARL JOSEPH SCHWARZE,
a citizen of the United States, residing atb

- Adrian, in the county of Lenawee and Sta,te of
-Michigan, have invented certain newand use-
ful Improvements in Telephonic Apparatus,

- of which the following is a specification, ref-

erence being ha,d thel ein to the aeeompany-

- 1ng drawmﬂs
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~ the other passing out through the end of the -'
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My mventlen reletes to a telephome appa,- |

ratus comprising transmitting, receiving, and
signaling instrumentalities or ﬂ‘amcally com-
bmed in a single instrument.

The mventlen consists in the peeuhar con-
struction of a transformer for the transmitter
adapted to also form the receiver and, in
conjunetion with a battery connected W1th

1ts primary coil and means for pulsating or

~ alfernating the primary current, constituting
the si ﬂ*na,l— generator.

The invention further consists in the peeul-'

iar constr uetlon arrangement, and combina-

tion of parts, as more fully helemaftel de-
scribed and claimed.

Kig.
Fig. 4
1§ a diagram showing the alra,nfrement ef
eleetmeal circuits.

Ais a pelmenent 'ma,crnet in the form of a

bell-shaped casing havmﬂ' a diaphragm B ex-

tending across 1ts mouth formmﬂ' one of the.
"polee of the magnet.
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B -nally through the center of the casmg, with

Cis a soft—n on core extending lenfrltud1-
one end in pr oxumty to the diaphragm B and

casing.
D is a head of non-magnetic material, se-

cured to the pro,]eetmﬁ' end of the core C, E
18 a diaphragm , preferably of iron, extending

across this head in proximity to the end of the
core C.

F is a chephlenm plefelebly formed of

~carbon, arranged in front of the diaphragm
K and separated therefrom by the ring G, of

insulating material.

H is a carbon plate secured to the dia-

Pphragm *E having its outer face notfched or
_1‘011ghened. Iis a ring, of soft material, sur-

In the drawings, Flgure 118 aveltleal cen-
- tral Iongltudma,l section of my instrument.

o FIU‘ 2 18 a bottom plan view of the base.
- 318 a detail view of the commutator.

| mundmﬂ' this plate and bearing egmnst the

dlaphmmn I.

J 1s the microphone material, plefelably'.

consisting of granular carbon, melosed with-
in the ring T and between the plate II and.

diaphragm F.

Kisa funnel-shaped meuthpleee in front
of the diaphragm K.

Within the casing A and sulloundmﬂ‘ the
core C is a tr ausfonnel or induction- (3011 COMm -
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prising the pum;uy winding I, and secondary

winding M.

The casing A is pr efembly mounted upon
a suitable stendmd such as the tube N, se-
cured to the base O ‘

P is a commutator,. pr eterably alrenﬂed

‘within the base O, and com prising a head P’
of insulating meterml on a ehaft P=, hevmn |

the crank P3 for revolvmﬂ' it.

Q and R are eommutetor-pletes erranﬂed
on the face of the head P’'.

S and T are brushes arranged opposite the

plates Q and R, but nelmelly out of contact
therewith, bemn‘ brought into contact by an
endwise movement of Lhe head.

U is a spring bearing against the plete Q,

which serves to hold the eommutetm in its.

normal position, out of contact with the
brushes S and T, and also to form an elec-

trical connection w1th sald plate.

V is a movable switch-hook secured in any

‘eomf*ement place and provided Wlth the con-

tact-arms V', V2 and V3.
VW is the ear phone, adapted to be hunﬂ' on
the switeh-hook V and connected by the
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flexible tube X to the eep Y in front of the

diaphragm B.

The electrical connections and cu emts are
euanged as follows:

end into two branches ¢ and d, terminating,

| respectively,in the contact e and Spring-con-

tact f. The return-line b is connected with

- o i8'the main line, and b is the ground orre-
turnline. The formerincludesthe secondary

| coil M of the transformer and is divided at its .

95

the switch-hook V, the arms V' and V? of

which are adapted t0 contact,respectively but

alternately, (according to the position of the
-sw1teh) with the contacts e and f.

g is the magnet of the signal-bell 1ncluded
in the br a,nch C. | -
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h is a shunt ar ound the coil M, ha,vmﬂ" the | the branch d, thus rechu,fmrP the 1ee1sta,nee of |

spring-contact ¢, with which the spring f con-

tacts whenever the arm V<is Wlthdrawn from |

contact with said spring 7.

7 is a loeal circuit meludmﬂ the primary
coil L of the transformer, the b:-;tttery k, the
microphone, (GOHIPIISII]'D‘ the diaphragms K |
and F, plate II, and granular carbon J,) and .
a break formed by the arm V3 of the sw1teh-'
hook, which is adapted to contact with the |
m and n are shunts around said-
break and microphone, respectively,
- cluding the eommutator P, three of the ter-
minals being connected Wlth the brushes S

eontect L.

T and spring U, respectively, and the fourth

being connected through the bearings and
| shaft to the eommut&tor—pl&tes R. |
When the telephone is not in use, the ear-

- phone is hung on the switch-hook V holding
20

said hook ‘in the position where the arm V’

is against the contact e and the arms V2 and

30 ¢
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by a emtable tension device into the position

'_60

tacts.
is also closed by the spring fpressing against

the contacts 7, so that the S1g nal—eurrent from:

the other end of the line o may pass through

the shunt h, spring 7, branches ¢ and c, bell-
~magnets ¢, and the arm V' of the SWltch-_
1’1001;:' to the ground or return line b, as indi-

cated by arrows in Fig. 4, thereby soundmw
the bell. -

To use the instrument as a Slgnal-genera-

‘tor, the operator presses in on the crank of
the commutator to force the contacts @ and-

R againgst the brushes S and T, and then re-

.Volves the commutator, which sends the bat-
tery-current alternately 1n opposite directions

through the primary coil Liof the transformer,
'mducm

an alternating currentin the eeeond—
ery-eoﬂ M. At the same time he presses

upon a button O, connected to the spring 7,
- which opens the shunt  and compels the in-
~duced current to pass through the branch ¢

and over the line a, as 111cl1ceted by dotted
arrows. *
- With eaeh revers.;tl of the eurrent in the

“coils a corresponding magnetic disturbance
18 created in the core C, whieh has the effect |

of altering the pull on the diaphragm E and

agitating the microphonic material between

seld dlaphrafrm and the diaphragm F.

To usethe device as aspeaking mstrument

the operator removes the ear-phone from the

switeh-hook, which latter when released from

the weight of said ear-phone will be turned

where the arm V'is nuthdrewn from the con-

tact e and the arms V? and V3 press against

their contacts, the arm V? also pressing the

spring f out of contact with the contact 2 and
The local circuit 7 is |
thus closed and the battery-current is made
to undulate in the coil L of the transformer
by the action of the microphone, as in the
~common microphone-transmitter.
magnets are cut out of the main circuit by |

opening the shunt /.

- the 0pen1n0* of the branch C end closmn' of

and in-

The bell-

.572,*775’1 .

the circuit. |
The receiving instrument 1s formed by the
diaphragm B, which is operated by the mag-

neticchange in the permanentmagnet eeused_

by the variation of the eurrent passing

through the coil M of the transformer, the

sound vibrations being conveyed throunh the
flexible tube X to the ear-phone W.

- Although I have shown and descrlbed a -
commutator for reversing the primary cur-
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rent in order to generate the signal-current

in the transformer I do not WlSh to be limited

‘to this eonstruetlon as it is obvious that any
“means of either reversing or interrupting the

primary current will produee an alternating
current in the secondary coil.
primary current is, however, preferable to

‘Reversing the_

S0

pulsating it, and a r volvnw commutator

which when at rest opens the e1ru11t Is a de-
sirable eonstruction.
V3 are withdrawn from their respective con- |

In this position of parts the shunt 7

T'he switch-hook V, 1 prefera,bly form
shown in Fig. 1 of the drawings, in theshape

of arod vertleelly slidingly secured in a bear-
ing V* and supported on the spring s.

,es
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The

end of the.rod projects into the hollow base .

“and forms the contact V', while a cross-pin
forms the contacts V*? and AN

In the dia- ¢

95

gram Fig. 4 for sake of simplicity I have
shown the switeh as pivoted and provided

What I claim as my mventlon 18—

1. In a telephone, the combination with a |
_mlerophone -transmitter, a transformerthere-

for, having primary and secondary windings

with a magnetic core, and a battery in local

circuit with sald microphone and primary

with radiating arms formmn* the different N
contacts.
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I 0’5 |

rmdmg, of vibrating diaphragms arranged

in proximity to the op p081te ends of said core,

celver, and means for pulsetmn‘ or elternet-

| the one being in mechanical contact with said
microphone ‘and the other forming the re-
I10

ing the current in said primary winding to

_mduee an alternatmn signal- current E:L]ld at
the same time &f"lt&te the microphonic ma,te— |
1"1&1 in the trmlsmltter S

In a telephone, the combination Wlt]l )

tmnsmltter of a transformer therefor com.-
prising a bell-shaped permanent mawnet hav-
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ing a diaphragm across its mouth forming

one of the poles thereof, a soft-iron core ,ex—'
tending into proximity to said diaphragm
forming the opposite pole and primary and -

secondary windings inclosed within the mag-

120

net, said trensformer eonst1tutm0 the re-

ceiver.
3 The combination with the mmrephone-
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transmltter the transformer and the bell, of

a line-circuit including the secondary Wmd—

ing of the tr a,nsformer and the branches ¢
and d each containing a break and the former

including the bell-m aﬁ“net a local circuit in-

130

cluding the mlerophone, the primary coil of
the transformer the battery and a break,and

a-single switeh controllmﬂ' said breaks adapt-
ed in one p081t1011 to open the branch d and




‘the local cireuit and in its other pdsitionhto
-close sald branch and loecal cir cuit and open
. .the bell branch ec. -

- 4. The combination with the mmrophone—
transmltter the transformer and the bell, of
a line-circuit including the secondary wmd-
inﬂ‘ of the transfmmer and the branches c

o and d each containing a break and the former

.ﬂ.}j.:' ,--"Jlll(}ludlrlﬂ' the bell—ma,n net; a shunt around
10

the transformer eonnected 130 the branch d, a

~ local circuit including the microphone, the

15

primary coil of the transformer the battery

- and a break, and a single smteh controlling
- said breaks adapted in one position to open
‘the branch d and local eireuit and in its other
-~ position to close said branch and local circuit |
- and open the branch ¢ and the shunt.

| 57_.2:775 .

5. The combination with the 1111(3101)]10116-:.

transmitter and the transformer having its -

secondary coll-included in the line- clremt of

a local circuit including the microphone, the

primary coil of the tra,nsformer and the bat-
tery, a normally open branch circuit includ-
ing the battery and primary coil, and means

_sueh as a commutator for closmﬂ‘ said branch
and alternating the current in the primary

coil.

In testimony whereof T affix my swn&tuw
in presence of two witnesses.

"CARL J OSEPII SCIIVVARZE

W’ltnesses
ANNIE WAHLIG, |
ALEXA‘CIDER WAHLIG
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