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~ UNITED STATES PATENT OFFICE.

~ PAUL EDOUARD HEINA, OF PARIS, FRANCE.

. MONOTELEPHONE-RELAY TRANSFORMER.

No. 830,753.

- '.Speﬂiﬁc&tiﬁﬁ of F;é'ii‘ter;s"?_a.tent. '

Application filed March 24, 1908. ‘Serial No. 423,064,

?atenﬁed Aﬁg. 10, 1809,

To all whom it may concern:

__Be it known :.that I, PavrL Epouvarp
. HEINA, & citizen of France, residing at Paris,

in the said Republic, have invented new and

5 useful Improvements in Monotelephone-Re-

lay Transtormers, (for which I have obtained

8 patent 1n France, No. 376,155, bearing date

- March 27,1907, and in Hungary, No. 41,093,

10, lowing is a spectfication. =
This invention relates to a mono-telephone

- relay transformer, which has a circular plate of

b

are used to produce variations in the equi-

15 librium of the relay and to. operate simul-

 taneously several printing mechanisms of a

- receiving station in the same circuit and in

‘both directions. . o
_ For the purpose of explaining the inven-
20 tion, the accompanying drawings show in
Figure 1 a vertical section through the mono-
telephone. ¥ig. 2 is a diagram illustrating
the whole of the relay. Fig. 3 is a diagram

illustrating the application of the invention

25 to telegraphic printing mechanisms such as
~ that known as the Hughes'system. Fig. 4
1s a plan of a mono-telephone plate. Fig. 5
shows in sectional elevation a modification

- of the equilibrium lever.

the arm carrying both the lever and its ad-

~ justing spring, the front elevation being

35 partly in section on the line A—B of Fig. 6.

- The same reference characters indicate the

same parts in the various figures.

The mono-telephone relay transformer

having a. circular plate comprises a cylin-

40 drical box 1 mounted as shown in Fig. 1 on

- three rubber tubes S and containing an arma-
- - ture, of which the core 2 is surrounded by a

coll 3 as in an ordinary telephone, but the

mono-telephone diaphragm 4 instead of be-
45 ing 1ncased around its periphery, is simply
- .supported on three points at its nodal cir-
~ cumference corresponding “with the first
~ harmonie of its fundamental note, the sup-

50
circular platform 7 upon which  they rest.

The diameters of the diaphragms are deter-

mined 1n such a manner as to m. ke for the

85 with the determined numbers n-, n* . .

n'*, vibrations stepped from semitone to

magnetizable metal; the vibrations of which

Fig. 6 1s a plan
30 thereof. Kigs. 7 and 8 arc detail views
- drawn to an enlarged scale, showing in side
elevation and front elevation respectively

ports being rods 5 fixed to slides 6 each.
acdapted to be shifted along the radius of the

first harmonic of the sound cor’ sponding

| semitone. Hach of the diaphragms is ex-
‘actiy 1 accord with a transmitter of alter-
nating currents, for instance an electrically
operated tuning fork K (Fig.

g. 3), apparatus

the construction and operation of which are
well known... Under-these conditions, when
& series of periodical electric currents is
: : ‘passed through the coil 3, the pertod being

‘bearing date-April 6, 1907,) of which the fol- |

equal to that of the first harmonic of the

| diaphragm 4, the latter, resonates energetic-
‘ally while 1t remains almost unaffected. if

this period differs by a quantity corre-

sponding with one-sixth of the note or less;
thus the plate only reinforces a single sound.

60
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These mono-telephore relay transformiers

having circular plates are thus characterized

by the sound of their first harmonic.
- To transform the sound waves produced by

‘one the relays whose plate vibrates under the
‘influence of signals produced by pertodical
‘electric currents of the same period as that

~of the first harmonic of the plate, there is
caused to rest upon the center of the plate
theend of a Jever 8 terminating in a platinum
contact 9. This lever which may oscillate in

jeweled bearings on a pillar 10 is adjusted by

75
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aigounter weight 11 in such a manner that its

‘speed of vibration may be slower than that of
the plate 4 In order not to generate its own
vibrations in"the plate. When the coil 3 is
-traversed by a suitable periodic electrie cur-

85

rent and the plate 4 is thus made to vibrate

the lever 8 can not follow these vibrations so

that there is obtained between these two

parts either an interruption or a variation of
ITf the plate 4 and the lever 8
| are respectively connected with the ter- -
minals + and — (Fig. 1) of a circuit of any-
suitable relay such as a differential relay 12,

resistance.

13, 14 indicated in Fig. 2 the movable tongue

it will not then be actuated by any current

and in consequence the third local. circuis,
that @f the battery or the like 16, in which are’
the pmnting mechanism of any suitable type, -

will remain open. If the equilibrium of the
differential relay is modified in consequenece

ol the variations of the contact between the

lever 8 and the plate 4, the tongue 15 will
close the circuit of the hattery 16, that 1s to
say, the printing mechanism will be operated
when the corresponding plate is in vibration.
- When all the transmitiers at o transmit-
.| ting station are at rest, ail the generators of
periodic electrie ctirrents are i movement

20
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| 15 of this relay will be in equilibrium, _Wlien'__: .
the lever 8 and the plate 4 are in contact, for
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and all the plates 4 of the relay transformers

are at rest at the receiving station. When
a transmitter such as 18 (Fig. 3) is operated,
the current generated in known manner in

the secondary s of the transformer Fis trans-

mitted through the line L and passes through

~the coil .3 at the receiving station, thus set-

10

20

ting up-vibrations in the corresponding plate

4. These vibrations upset the equilibrium of
the relay and the ‘tongue 15 eloses the civeuit
16 of the printing mechanism 17, that is to
say the electro-magnet 19 operates the lever
20 whreh presses the paper strip 21 on the
printing disk. - o
Various devices are used to adjust the in-
tensity in the relay transformer. For in-
stance there can be intercaluted in series with
or in derivation to the coil 3 a rheostat 22, or
the distance of the plate 4 from tie core 2
may be varied; or the intensity in the dif-
ferential relay operated by a continuous eur-
rent and actuating the printine mechanism
may be varied with aid of an adjustable

~rheostat 22'—inserted as indicated in I 10, 2.
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. operated tuning fork. -
tore do not require any
course of use and superintendence is not

By such means, the apparatus 15 adjusted
more or less. This adjustment may be ef-
fected without interrupting the receipt of the
message. _

- Two ol these mono-telephone relay trans-
formers are shown diagrammatically in Fig.
2. In Fig. 1, 4 is the vibrating plate, 2 the
polarized magnet and 8 the lever. The re-
celving cireutt C—r which contains those
transformers;is connected with the line T—1

tormer T—d. It may be Hll]l}p()SE(l that there

are- 12 mono-telephone re ay transformers

presenting successive steps of n semifone and
connected in series in derivation or in
mixed muaimer.  These apparatus are nd-
justed once for all; when once the toue of {he
plate 4 is determined, it does not Vary more
than that of the corres _
he apparatus there-
adjustment in the

re%uired. '

figs. 5, 6, 7, and 8 show a modification of |

the construction of the oscillating equilil)-

rium lever described above, this modifica- |

tion allowing exact adjustment of the lever
and a hastening of its descent on to the con-
tact at the ‘ends of each vibration without
stnsibly increasing its pressure on the plate.
For this purpose, the support of the lever js

provided with an arm carrymg a light adl-

justable spring which terminates in o very
soft pad ‘of felt; this y
lever with an exceedingly light pressure such
that the proper vibrations of the plate are
not. disturbed. The lever is mounted on a
stecl pivot turning in jeweled bearings so
that owing to the absence of wear and the

durability of the parts friction is reduced to

a minimum. As before, 10 is the pillar sup-

31 of which the lsver rests

)UH':~-HH:."—_’,«' elet_'f‘t'-l‘i('.::_”}f-

pad bears upon the

830,753

porting the lever, 8 is the lever, 11 its coun-
ter-weight and 4 the plate on the center
Instead of
mounting the lever divectly on the support
10 as in the previous case, 1t is caried DY
arm 25 to which s also fixed o light sprine
26 the tension thereof heing adlj 1,1.%1::1.1;{{_* Ly
a fine adjustment screw 24 also carried by
an.arm 25; the spring 26 has on its free endl
a pad 23 of very downy felt of the kind
known as the Pyrenese cloth; the threads of
this pad exert very slight pressure on the
lever 8. The parts 9 and 31 which come
nto eontact with each other are preferably
made of pure silver, the actual contact sui-
faces being burnished so that the metal
may be as homogeneous as possible.  The
counter weight 11, instead of heing mount-
e directly on an extension of the lever 8 is
carried by a serew threaded rod 8 mounted
on the end of lever §: the Inttoris supported
on the arm 25 in the manner mdicated on
an enlarged scale in Figs. 7 and 8. The con-
struction consists of a steel pivot 27, the ends
of which turn in jewels 28 and which oxtend

through jeweled beavinos 205 wire 30 con-

4,

ducts the current from the mass of the appi-

ratus to the lever.

Mono-telephones have been applied  De-
fore only In such a manner that t}m signals
are renderea audible at the receiving station,
the Morse ¢ode being used, for example, hut
they have never been used before to sorve

. - for printing the messages at, the receiving
either directly or through a differential trans- |

station: by means of such printing mechan-
isms as the Hughes, Baudot- or the lilo.
This impaortant result is ohtained ACCOrding
to the present invention by means ol the
combination of the mono-tefephone with the
oscillating balance lever herein ceserihed,
the equilibrium and mass of this lover heiny
so determined that the number of oscilla

tions proper to the lever is mfinitely small’

relatively to the number of vibrations proper
to the plate, so that the pressure exerted on
the plate by the contact which determines

the operation of the relay shall not interfere

with the oscillations proper to the plate.
The lever is so constructed that it nialies
two or three oscillations per second while thoe
plate makes from 250 to 1000 vibrations in
the same time.

Having now particularly described and

‘ascertained the nature of niy said invention

and 1 what manner the same is to he por-
formed, L deelare that what 1 elaim ig-—-

L. A mono-telephone relay trapsformer
comprising a cireular plate of magnetizable
metal adapted to vibrate in known manner,
under the action of periodic electric cucrentg,
three supports carrying the said plate and
lying in the nodal cirecumference correspond-
ing with the fitsst harmonic of the funds.
mental note of the plate, radial slides carry-

mg the said supports, and a lever adapted to

-
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~ 2. A mono-telephone relay

5

-lying

~ Ing the said supports, a lever adapted to os-
- cillate around a horizontal axis and balanced

ascillate ground & horizontal axis and' bal-
aniced so thist its speed of vibration is slower

than that of the said plate. =

comprising a eircular plate of magnetizable
metal adapted to vibrate in known manner

- under the action of periodic eléctric currents,
~ three 'supports carrying the said plate and |

ing in the nodal circumference correspond-
ing with the first harmonic of the funda-
mental note of the plate, radial slides carry--

_l
'
[

|
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| comprising a @rcular plate of magnetizable

[

{ metal adapted to vibrate in known manner,

under the action of periodic electrig cur-
rents, three supports carrying the said plate
and lying in the nodal circumference corre-
sponding with the.first harmonic of the fun-.
~damental note of the plate, radial slides -~
carrying the said supports, a lever adapted 30
‘to oscillate around s %ofﬁont&lxaxis-and bal-

-anced so that its speed of vibration is slower. -

25

than that'of the said plate, a steél pivot car-
rying: the ‘said lever and jeweled .bedrings
‘wherein. the said steel pivot. is adapted to 35

. in such a mapner that its speed of vibration |.turn.” * -

i5

-port carrying the said lever, an arm mount-

is slower than that of the said plate, a sup-

ed on: the said support, a light adjustable

spring mounted on the said arm, and a pad| .
of very soft downy felt carried at the freeend |~ = . %
_ _ i Witnesses: - -

- the said lever with a very slight pressure. |
3. A mono-telephone relay transformer’|

of thesaid spring and adapted to bear against:

i *w '
.

o In testunony ﬁhérédf I _iaﬂife é'igﬁed my.'__
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name to this specification in the presence of

| two subscribing witnesses. .

" Juies Favmere, -

§

.. Evekne PicsoN.
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