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To all whonmy Tt may conceri
Be 1t known that I, HUucIr LAMONT, resid-
ing at Blissfield, in the county of Lenawee,
State of Michigan, have invented certain new
5 and useful Improvementsin Mechanical Tele-
phones, of which the following is hereby de-
clared to be a full, clear, and “exact desen p-
tion.
Mechanical telephones of ordinary construc-
i0 tion are provided with a thin disk of metal,
parchment,orthelike, commonly known asthe
‘“diaphragm,’’ which is mounted in position
across the mouth of the telephone-box and
has the line-wire attached thereto. If words

15 arespoken 1n near proximity to the telephone-

diaphragmn, thig latter being light and delicate
in stmctme is sensibly qffeeted The air-
waves tend to develop osecillations correspond-
ing therewith in the light diaphragm, which
20 movements arc communicated thence to the
line-wire, and so to the telephone at the com-
municabing-station. At such point the com-
panion diaphragm 18 caused to oscillate in
keeping with the impulses received through

25 the line-wire, thereby throwing the adjacent
alr intc waves of similar character, which are
impressed upon the ecar of the person at the
receiving-instrument. Unless the diaphragm

18 thin fmd delicate it 1sincapable of any iree-

30 dom of oscillation and cannot perform the ne-
cessary {unction of receiving from or of im-
parting to the air the wave movements dis-
tinctive of articulate speech. The motion of
the diaphragm is essentially that of actual

55 sensible oscillation, and not merely of internal
molecular lemtmn or impact, like unto that
which occurs throunghout the line-wire. Aside
from having a light .delicate diaphragm, it

1S essential in te]ephones of this class that
40 sensitive tension be maintained between the
diaphragm and the line-wire. If the connec-
tion between these parts be entirely broken,

no transmission of the impulses from one to
the other can occur; and in corresponding
45 degree, so far as %ppm%ch 18 made to this
condition of complete isolation, by permit-
ting the conunection between line-wire and
diaphragm to become loose and slack, so far

is the sensitiveness of the instrument im-

go paired. It becomes more and more incapable | tain improvements in the construction of me-

o’

gl

of transmitting the finer shades of impulse
upon which clearness and distinetness of ar-
ticulation depend. In praectice provision is
invariably made for securing this necessary
tautness of adjustment between the line-wire 5s5
and the diaphragm, and in some instances
compensating devices have been proposed,
the object of which is to effect such adjust-
ment antomatically, These automatic devices
consist of an ordinary coil-spring set loosely 65
between the telephoue-box aund its base-sup-
port, so that in such relation of the parts the
box and diaphragm may shift and accommo-
date themselves to the changes in length of
the line-wire (arising from variations in tem- 553
perature) to which the wire 1s subjected.
Over wires of any considerable length, the
extremes of expansion and confraction mnst
work with destructive effeet upon the dia-
phragms of the telephone-boxes connected 70
therewith, when these latter are provided
with eompenmtmﬁ -aprings, as above men-
tioned. If thecompensating-spring be power-
ful enough to adjust the telephone-box and
diaphragm to any expansion of the line-wire 75
that may occur, the spring1s guite as power-
ful in resisting the contraction of the wire;
but such resistance manifestly reacts upon
the delicate diaphragm dmmn any extreme |
contraction of the wire and causes the dia- Sc.
phragm to be torn or broken from its line-
connection. If the spring be diminished i
power to avoid this dif ncult}, 1t no longer
servesto compensateiortheextreme expansion
of the line, so that at times the counection of 33
the latter with the diaphragm 1s slackened,
and the efficient transmission of the impulses
no longer occurs. * liven thougn no compen-
sating-spring be employed, the stress of the -
line- w’ile frequently Sewes to tear the dia- go
phragm from its connection.

The central idea in mechanieal telephones

prior to my invention was that of a thin disk

or diaphragmin tense relation to the line-wire

stretching therefrom, the delicacy in strueture g5

of the disk being regarded as an essentlial to

1fS responsiveness.

My invention differs essentially in prineiple
from such prior devi ices; and 1t consistsin cer-
100
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chanical telephones whereby the need of the
usual diaphragm is dispensed with, the mo-

lecular vibrations being imparted to the line-

wire and being received therefrom without
the necessary inferposition of any delicate
plate or disk capable of sensible oscillation,

and such as is ordinarily understood to be
requisite in devices of this character.

The nature of my improvements will be set
forth in the following specification, reference
being had totheaccompanying drawings,form-
ing part of the same, and will thereafter be
more distinctly pointed out and defined in the
claims at the conclusion thereof. B

Figure 1 is a sectional view of one form of
my improved telephone with the vibrant re-
celver secured thereto; Fig. 2, a front eleva-
tion of the transmitter and vibrant bar in po-
sition; Iig. 3, a detail view showing the tele-
phone in modified form; Iig. 4, a view in per-
spective showing a different mode of secur ing
the line-wire to the vibrant bar; Fig. 5, a view
in section illustrating the plan of attachmﬁ
the vibrant bar to the telephone-box.

Securely fastened to the wall A of the room, |

or other convenient point, is the anchor sup-
port or bar B, which may be of wood, metal,
or other material, the molecules of which are

capable of being maintained in tense or sensi-

tive condition by subjecting the bar to strain.

Preferably, the bar is made of steel, tapering

slightly from its base-fastenings 6 to the free
terminal, and somewbat bowed in contour, as
shown. A sheet of rubber, felt, or the like, as
at o', may be interposed between the base of
the bar and the wall, to prevent the ingressor
egress of vibrations at such point to or from
the bar. Nearthe upperend of the bar B the
line-wire O 1s secured in any convenient man-

ner, extending thence to the next station, as
usual.
in position, the stress comes directly npon the

bar or spring B, which therenpon is so far |

modified 1n condition asto developin all parts
thereof short of the fixed base a highly sensi-
tive or tremulous state of its particles. In
such situation the bar becomes a veritable mi-
crophone, susceptible to the slightest tremors
which may be imparted thereto, and repeat-
1ng these with marked fidelity to its proper
connections. 'This vibrant peculiarity of the
bar 18 utilized 1n lien of the oscillation of the
thin diaphragm of the ordinary telephone in

~ receiving and transmitting artienlate speech.

53

The bar I terminates in something of a

- point, ¥, at its free end, upon which point may

beloose]y mounted an or dinary telephone-box, .

as at D. The box D may consist of the two
usual sections, d @', between which is clamped
a disk, d, of v.ood paper-pulp, or the like,
said disk hawmg a thlmble, d’, set in its cen-
tral orifice to receive the end of the vibrant
bar B. The box D can freely turn about its
support, or be permanently fastened there-

‘to, and with its diaphragm performs no nec-

essary function other than to direct and con-
centrate upon the sensitive vibrant bar the

' 1mpulses due to.the sound-waves.

Whentheline-wireis stretehed tightly

‘the vibrant bar.
convenient to branch the tube, after it leaves

338,982

The tre-
mors thus imparted to the bar pass to the line-

wire and so to the sfation in communication

therewith.
In conjunction with the vibrant bar B, to

which the line-wire is secured, there is pro-

vided a vibrant receiver, E, which may be of

70

material like aunto said bar, 'md which is pref- 75

erably bent in bow -like form so that the
ends thereof can bear with sllghb elasticity
against the ears of the operator when the re-
ceiver 1s distended and applied.

ta-percha, or the like, may be attached, as
shown, to the ends of the receiver for com-

fort and ease in resting the same against the -

ears. Being thus in readiness, the operator

needs but to touch the vibrant receiver against .

some point of the vibrant bar B, ‘preferably
short of its fixed Dbase, whereupon the im-
pulses imparted to said bar from the line are
at once communicated with exceeding clear-

‘ness and fidelity along the sensitive receiver

to the ear. For convenience, thers may be a
hole, as at €, in the receiver, by which, while
messages are passing, the latter may be fitted
over and be sustained upon the point b* of the
vibrant bar B, although, as above stated, any

| | Plates or
“spherical knobs ¢ of india-rubber, metal, gut-

30
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95

other point along the bar B will serve f01 the
escape of the molecular tremms to the vibrant

receiver.
If desired, the vibrant receiver may be dis-

pensed with entirely, and the point of the bar
IB be caused to bear upon the teeth, the im-
pulses being communicated thence directly by
the teeth and roof of the mouth to the ear
and auditory nerve; or, again, instead oftouch-
ing thereceiver dlrectly to the vibrant bar, the
suspension-cord ¢*, especially if it be of piano-
wire or the like, may be drawn taut, and thus
serve as the medium for communicating the
impulses from bar to receiver.

In practice it has been found that for short

distances the disk d of the telephone-box D,
although but loosely set upon the point of the

ICQ

105
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vibrant bar B, serves as a receiver, and will

distinectly reproduce the sound-waves.
longer lines, however, or where many abrupt
angles-occur, the vibrant receiver E will bet-
ter perform the desired function.
As 1llustrated in Fig. 3, an ordinary speak
ing-tube, I, may be attached to the vibrant
bar B i in lleu of the telephone-box and its dia-

phragm, as in Iigs. 1 and 2, a plug, f, of cork,

rubber, or the like in the speaking-tube far-

Over

115

12C

mshmg a convenient means for affixing said

tube to the bar, although the same is not es-
sential. The V1b1£mt receiver I may be used
by the operator, as before detailed, or the
speaking-tube itself may serve directly as the
medium {for transmittal both from and to
When.so employed, it is

its attachment with the wbmut bar, one
of said branches passing to the mouth and
the other to the ear of the operator. In
this particular construction having the speak-
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“1ng-tube as part there(}f, the plug f performs |

IO
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in molecular transmittal the same function as
does the diaphragm d° of the previous tforn.
In Fig. 4 the vibrant bar B, from which the
line-wire A’ leads, instead of being fixed at
one end, as first described, is set pivotally up-

on the rod ¢, said rod being sustained by the

posts 2, mounted preferably in sockets of rub-
ber, as at 4, in the base-board I. The line-wire
A’ passes aboub the bar B'and is conveniently
fastened to the adjusting device K, by which

1t can be drawn tight to secure requisite ten-
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sion. When thus adjusted, the tension 1s im-

mediately reflected upon the bar B, which

thereupon becomes highly Sensmzed as be-
fore, and tremulously susceptible to the pass-
ing impnlses. The flat diaphragm of the or-
dinary telephone may be applied, as shown
in dotted lines, toany part of the vibrant bar
B’, and thus serve to receive or to transmit
the impulses. Obviously, however, there 1s
no tension upon. the diaphragm of the tele-
phone. If desired, the vibrant receiver E
may be used 1n COI]JH]]CUOH with the dia-
phragm-transmitter, and, upon being touched
to the bax B, serves o convey the'pa-ssing im-
pulses to the ear of the. operator, as already
detailed.

As shown in IMig. 5, the line-wire, instead

of proceeding directly from the vibrant bar

B, is in connection with thediaphragm or disk
of the telephone, as In usual practice. The
bar B in this form 1s attached at i1ts forked or
branching ends to the telephone-box; but in
such 161%1011 said bar is far more than 4 mere
bracket- support to the telephone-box,for when
the line-wire is tightly stretched,asnecessary,
the vibrant gualities of the bar B are at once

developed, and the sensitiveness of the tele-

phone is thereby greatly increased. The vi-
brant receiver B can be applied to the bar In
this form of mechanism, and the tremulous
impulses existing therein be transmitted by
means of said receiver to the ear, as before.
This vibrant peculiarity of the bar B enables a
much stouter and stronger diaphragm to be
used than is ordinarily admissible, so that the
tension or pull of the line-wire can in conse-
quence be betber resisted. The telephone-
box and the diaphiragm itself, in the form now
under consideration, become 1n effect no more
than an expanded continuation of the vibrant
bar proper, and in such view transmit the
wave-impulses, not by sensible oscillation, but
by internal molecular impact. In any modi-

fication in form of which my invention issus-

ceptible, this expedient of a vibrant bar lo-
cated at the terminals of the line-wire and

highly responsive to the molecular disturb-

ances imparted thereto is to be observed,

So sensitive does the vibrant bar become
under tension that 1n many mstances 1t 18
quite capable of acting directly to transmit the
impulses to the line Wlthf}ut the interposition
of the telephone-diaphragm at all, The use

of such diaphragm, however, is in general de-
girable, although the constructionthereof,and |

‘the point of its conunection with or application
to the vibrant bar are comparatively unim-
portant. Execellent results are obtained by
employing wood or paper pulp sheets as the
material 101 the diaphragm, as hereinbefore
specified.

In the practice of my 1nvent1011 it is obvi-
ous that many minor changes may be made not
affecting the principle thereof. Since the
stress of the line-wire comes ordinarily upon
the vibrant bar direct, it is obvious that the
stout bar will allow heavier wires, or even ca-
bles, and a higher tension of the line to be

70.

75

20

employed than the delicate diaphragms of the

old style of mechanical telephone could per-
mit. Changes in tension of the wire which
would throw the ordinary diaphragm com-

‘pletely out of service may ocecur in the new

form without materially affecting the sensitive-
ness of the line. |
Tt will be understood that while the best ef-

fects are obtainable when the vibrant bar ex-
tends from its base-support outward and free
to the terminal point thereof, such peculiar
shape is not essential, nor 18 1t necessary that
the bar remain unsustained, exeept at i1ts base-
fastenings. Wedge-blocksinserted at the back
of the bar, above its base and between said
bar and the wall, do not destroy the sensitive-

ness of the mechanism.
tion thereof under tension from the line-wire,
causing the molecules to be thrown into a con-

dition of strain or unstable equilibrium, the

barwill act with more or less success to trans-

mit the impulses.

Having thus described myinvention, what L
claim as new, and desire to secure by Lettels
Patent, 1s—

1. In mechanical telephones, the_combma-
tion, with the line-wire, of the vibrant bar in
tense connection therewith, said bar serving
to receive and trausmit the molecular 1m-
pulses from and to the line-wire, substantially
as described.

2. In mechanical telephones, the combina-
tion, with the line-wire, of the vibrant bar in
tense connection therewith and the sound-
transmitter mounted upon said bar, substan-
tially as described.

3. In mechanical telephones, the combina-

tion, with the line-wire and with the vibrant

bar in tense connection therewith, of the vi-
brant receiver for said bar, the same being
capable of application to the ear of the oper-
ator, substantially as described.
4. In mechanical telephones, the combina-

tion, with the line-wire and with the vibrant

bar in tense connection thercewith, of the elas-
tic vibrant receiver for said bar, the same be-
ing capable of application to the ear of the

operator, substantially as described.

5. In mechanical telephones, the combina-
tion, with the line-wire, of the vibrant bar in
tense connection therewith and the telephone-
box, the diaphragm of which bears freely upon
said bar, substantially as described.

6 In mechanic (11 telephones, the combina-
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If there be any por-
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tion, with the line-wire, of the vibrant bar in | 8. In mechanical telephones, the combina- 10
tense connection therewith and the telephone- | tion, with the line-wire, of the vibrant bar in
box, the diaphragm of which is loosely and | tense connection therewith and the telephone-
- pivotally set upon said bar, substantially as box having paper-pulp diaphragm to Dbear
| 5 described. o " agalnst sald bar, substantially as described.
7. In mechanical telephones, a vibrant re- { | HUGH LAMONT.
celver adapted to conduct the molecular vi- | Witnesses: o '
brations from the vibrant bar to the earof the | =~ ANsoN C. BARTHOLOMEW,
operator, substantially as desecribed. - J. CARPENTER.
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