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UNITED STATES

- — —_—

AROHIBALD J. MACDONALD, OF NORTH TIVERTON, RHODE ISLAND, ASSIGNOR o

PATENT OFFICE.

———— —_ — - — -

TO HENRY EH. TOWNSEND, TRUSTEE, OF BOSTON, MASSAC‘HUSETI‘b

TELEPHONE.

_ - \
SPECIFICATION forming part of Letters Patent No. 438,632, dated October 21, 1890.
Application filed December 12, 1889, Serial No, 333,410, (No model.)

To all whom Tt may concermn:

Be itknown thatI, ARCHIBALD J. MACDON-
ALD,of NorthTiverton,in the county of New-
port and State of Rhode Island, haveinvented
a new and. useful Improvementin Telephone-
Transmitters, of which the following, taken
in connection with the accompanying draw-
ings, is a specification.

ThlS invention relates to that class of tele-
phone-transmitters in which there are {wo op-
posing carbon surfaces in an electric circuit
and in contact with one another; and the ob-
ject of the invention is to amphfy at the car-
bon surfaces the vibrations of the diaphragm.

To this end the invention consists in the
combination, substantially as and for the pur-
pose her einafterset forth,with thediaphragm,
of a lever pivoted at one end and having its
shorter arm in contact with the back of the
diaphragm and on ifs longer arm a piece of
carbon forming part of an electric circuit, a
piece of eerbon with which the carbon on the

arm of thelever makes contact and also form-.

ing part of an electric circuit, and means for
causing an adjustable pressure of one arm of
the 1ever against the diaghragm, and of the
other arm of the lever and of the carbon car-
ried thereby against the other carbon.

The invention also consists in the combina-
tion, substantially as and for the purpose set
forth with the lever, of adjustable bands of
elastle material bearing against the opposite
arms of the lever and aetmﬂ to produce an
adjustable pressure of one arm of the lever |
against the diaphragm and of the other arm

against the earbon.

The accompanying drawings show a trans-
mitter which embodies the prmelple of my
invention.

The parts of the transmitter are supported
in a suitable case of wood or other material,
as is usual, and in the case is placed the in-

duction-coil which is used with the transmit-

ter. This induction-coil may be connected in

the usual manner—that is, with the primary
coil in cireunit with the transmitter and the
battery and the secondary coil connected to
theline; butI prefer to connectitas deseribed
and claimed in another application for a pat-

I ent of the United States, filed by me Decem-
ber 12, 1889, and h.':wuzvt:‘lF Serial No. 339,409—

nected to one pole of the battery and the
other terminal of the primary coil connected
to the moving contactat the opposite station,
and with the termlnale of the secondary coil
connected tothe telephone-receiver at the sta-
tion, the effect of this arrangement of con-
neetlen being that the telephone at the re-
celvin ﬂ‘-St&thIl is affected by variations in the
| current in the secondary coil at the receiving-
| station, produced by variation in the eurrent
of the primary coil at the receiving-station,
due to the action of the transmitter at the
transmitting-station.

In the accompanying drawings, Figure 1 is
a view of the instrument in elevatmn show-
ing the cover of the case thrown back Fig.
9 is a vertical sectional view with the cover
closed. Fig. 3 is a transverse seetlonal view
on the line x, Fig. 2, and Fig.4 1s a dla,wra,m
of the connectien. |

In the several figures the same letters and
figures refer to the same parts.
| Referrmfr to the drawings, A is a suitable
box or case hzwm,., a coverD hmn'ed thereto.

the amplifying-lever.

C is the usual mouth-piece upon the face of
the cover, and D is the diaphragm of ferro-
type under the mouth-piece. This diaphragm,

usual eonstructmn moves loosely in a cham-
| ber behind the mouth- -piece and bears against
a rubber ring ¢ in the chamber on eeeh side
of the dia,phragm

wood or of any other light material, and 1is
pivoted nearone end on the back of _fthe cover
B. The shorter arm of this lever is in con-
tact with the center of the diaphragm D and
| preferably makes an elastic contact with the
diaphragm by means of a contact-point of
| rubber b on the lever.
arm of thelever carries a piece of hard eerbon
F, which makes contact with a piece of carbon
G supported on the case. The position of

Upon the inside face of the cover is placed

The other and longer-
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viz., with one terminal of the primary (3011 con-
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instead of being fixed at its edges, as is the

E is a lever, which 1is preferably ma,de ot‘ |
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thlS carbon may be adjusted by means of a
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set-screw ¢. The piece G is electrically con-
nected to the binding-post I/, connected to
the positive pole of the battery. |

On the coveris a metallic plate I, which is
electrically connected to the carbon piece F,
and which piece when the cover is closed
makes contact with a metallic plate I in the
case and is electrically connected to the bind-

ing-post 2. This binding-post is connected

to the line. 'This connection is indicated on
the diagram, which shows the two instru-
ments connected in a metallic circuit.

It bhas not been considered necessary 1o
show a diagram in which the earth forms part
of the circuit, for the reason that the principle
upon which the connections are made having
been explained the arrangements when the

earth forms part of the circuit will be obvious

to the electrician.

K is the induction-coil, which is composed
of primary and secondary wire, as is usual.
The number of turns in these coils and the
size of the wire of which they are made may
be varied as may be found to give the best

results; but it has been found that if the pri-

mary coil is composed of four layers of No.

- 24 insulated wire wound next the core and
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the secondary is composed of twelve layers
0f No. 36 insulated wire the transmission of

articulation will be satisfactory. One of the

terminals of the primary coil of the indue-

tion-coil is electrically connected to the bind-
ing-post 3, which is connected to the negative

Ppole of the battery,and the other terminal of
the primary coil is electrically connected to
the binding-post 4, which is connected to the

line, as shown in the diagram, if there is a

metallic cireuit, or to the earth if there is but

oneline-wire. Theterminalsof the secondary
coil of the induction-coil are connected to the
binding-post 5, to which the terminals of the
telephone-receiver are connected.

- The form of the carbon contacts and the

manner of establishing their electrical con-
nections may be varied as may be found con-
venient, and I do not confine myself to the
form described and shown.

- The lever E isrepresented as suspended in
a vertical position; but the contact of the
arms of the lever with the diaphragm and
carbon G, respectively, is not caused by the
welight of the lever, but is effected by the
action of springs upon these arms, whereby
an adjustable light contact is obtained, and
the lever may be in a horizontal position,
though a vertical position is preferable. By
altering the tension of the springs the press-

ure at. the contact-points can be varied, so
that in connection with the loosely-supported

diaphragm the vibration of this diaphragm

438,632

will act to make and break the circuit at the
carbon surfaces or to vary the pressure be-
tween these surfaces without breaking the
current. A form of spring which has been
found to afford a delicate and adjustable
pressure both at the contactof the lever with
the diaphragm and at the carbon surfaces is
that shown in thedrawings. This consists of
a band of soft rubber L, which is extended
over the short arm of the lever E and under
the long arm. These bands are stretched be-
tween pins M M, and the ends of the bands

are capable of beingraised or lowered on the

70

pins, so asto cause the bands to exerta greater

- or less pressure on the arms of the lever to

vary the pressure of the short arm against
the diaphragm and of ithe carbon pieceon the
long arm of the leveragainst the fixed carbon
piece. I do not confine myself to the use of
these bands; but I can adopt any other spring
device which will acecomplish the same result.
Having thus desceribed my invention, what
I claim and desire to secure by Letters Pat-
ent of the United States, is— | .
1. In atelephone-transmitter, the combina-
tion of a diaphragm, a lever pivoted near one
end behind the diaphragm and making con-
tact at its shorter arm with the back of the
diaphragm, a fixed carbon block forming part
of an electric cireuit, a carbon piece elastic-
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ally connected to the long arm of the lever

and forming part of the electric circuit, and
adjustable means, substantially as desecribed,
for effecting a pressure of the short arm of
the lever against the diaphragm, as set forth,

2. In a telephone-transmitter, the combina-
tion of a diaphragm, a lever pivoted behind
the diaphragm and having one of its arms in
contact therewith, a fixed carbon block form-
1ng part of an electric circuit, and a carbon
piece elastically attached to the other arm of

| thelever and in electric contact with the fixed
carbon block, substantially as shown and de-

sceribed. |

3. The combination, substantially as and
for the purpose set forth, of the lever E, piv-
oted near one end, the adjustable rubber
band L, bearing against the upper surface of
the short arm of the lever, the rubber band
L, bearing against the lower surface of the
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longer arm of the lever, and the pins M, pass-

ing through the ends of the rubber bands.
In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 1st day of
October, A, D. 1889,
ARCHIBALD J. MACDONALD. -
Witnesses:
ALEX, L. HAYES,
FRANK (. PARKER.
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