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UNITED STATES PATENT OFFICE,

PAUL EDOUARD HEINA, OF PARIS, FRANCE.

| MONOTELEPHONE-RELAY TRANSFORMER.

No. 930,758.

Application filed Mareh 24, 1808. ‘Serial No. 423,064,

To all whom it may concern: : :
Be it known .that I, Pauvr Epouarp

* HEIna, a citizen of France, residing at Paris,

[#1

in the said Republic, have invented new and

useful Improvements in Monotelephone-Re- -

lay Transformers, (for whichi I have obtained
a patent in France, No. 376,155, bearing date

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

i¢

bearing date-April 6, 1907,) of which the fol-
lowing is a specification. - :

This invention relates to a mono-telephone

- relaytransformer, which hasa circularplateof
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- of the equilibrium lever.
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'magnetizable metal, the vibrations of which

are used to produce variations in the equi-
librium of the relay and to. operate simul-
taneously several printing mechanisms of a
receiving station in the same ecircuit and in
both directions. . .

For the purpose of explaining the inven-
tion, the accompanying drawings show in
Figure 1 a vertical section through the mono-

.telephone. Fig. 2 is a diagram illustrating

the whole of the relay. Fig. 3 is a diagram
illustrating the application of the invention
to telegraphic printing mechanisms such as
that known as the Hughes'system. Fig. 4
is a plan of a mono-telephone plate. Fig. 5
shows in sectional elevation a modification
7 Fig. 6 is a plan
thereof. Figs. 7 and 8 are detail views
drawn to an enlarged scale, showing in side
elevation and front elevation respectively
the arm carrying both the lever and its ad-

~ justing spring, the front elevation being
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partly in section on the line A—B of Fig. 6.
The same reference charaéters indicate the
same parts in the various figures.

The "mono-telephone relay transformer -

having a/circular plate comprises a ¢ylin-
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
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coil 3 as in an oidinary telephone, bul the
mono-telephone diaphragm 4 instead of be-
ing incased around its periphery, is simply

supported on three points at its nodal cir-

cumference corresponding “with the firsp
harmonic of its fundamental note, the sup-
ports being rods 5 fixed to slides 6 each
adapted to be shifted along the radius of the
circular platform 7 upon which they rest.
The diameters of the diaphragms are deter-
mined in such a manner as to m. ke for the
first harmonic of the sound cor' sponding
with the determined numbers n-, »* ... .
n*, vibrations stepped from semitone to
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semitone. Kach of the diaphragms is ex-

actly in accord with a transmitter of alter-

ngting currents, for instance an electrically
operated tuning fork E (Fig. 3), apparatus
the construction and operation of which are
well known... Under: these ‘conditions, when
& series of periodical electric currents is
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passed through the coil 3, the period being . '

equal to that of the first harmonic of the
diaphragm 4, the latter resonates energetie-
ally’ while it remains almost unaffected if
this period differs by a quantity corre-

sponding with one-sixth of the note or less;.

thus the plate dnly reinforces a single sound.
These mono-telephore relay transformers
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 periodical
electric turrents 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 alever § terminating in a platinum
contact 9. This lever which may oscillate in
jeweled bearings on a pillar 10 is adjusted by
aceounter weight 11 in such a manner that its

speed of vibration may be slower than that of-

the plate 4 in order ot to generate its own
vibrutions in"the plate. ” When the coil 3 is
traversed by a suitable periodic electric cur-
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
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parts either an interruption or a variation of

resistance. If the plate 4 and the lever 8

are respectively connécted with. the ter- -

minals + and — (Fig. 1) of a circuit of any-

suitable relay such as a differential relay 12,
13, 14 indicated in Fig. 2 the movable tongue
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15 of this relay will be in equilibrium, when

it will not then be actuated by any current
and in consequence the third local. circuit,

that df the battery or the like 16, in which are’

the printing mechanism of any suitable tupe,
will remain open. - If the equilibrium of the
differential relay is modified in consequenee
of the variations of the contact between the
lever 8 and the plate 4, the tongue 15 will
close the circuit.of the battery 16, that is to
say, the printing mechanism will be operated
when the corresponding plate is in vibration.

- When all the transmitters at a transmit-

ting station are at rest, ail the generators of
periodic electric ¢lirrents are in movement

‘the lever $ and the plate 4 are in contaet, 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

(a4

- the secondary s of the transformer F is trans-

mitted through the line I and passes through

- the coil 3 at the receiving station, thus set-
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- ting up-vibrations in the corresponding plate

4. These vibrations upset the cquilibrium of
the relay and the ‘tongue 15 closes the cireuit
16 of the printing mechanism 17, that is to
say the electro-magnet 19 operates the lever
20 which presses the paper strip 21 on the
printing disk. '

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 the core 2
may be varled; or the intensity in the dif-
ferential relay operated by a continuous cur-
rent ard actuating the printing mechanism
may be varied with aid of an adjustable

“rheostat 22'—inserted as indicated in Fig. 2.
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. operated tuning fork.
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By such means, the apparatus is adjusted
more or less. This adjustment may be ef-
fected without interrupting the recei pt of the
message.

Two ol these miono-telephone reluy trans-
formers are shown diagrammatically in Fig.
2. InFig 1, 4is the vibrating plate, 2 the
polarized magnet and 8 the lever. The re-
ceiving circuit C— which contains these
transformers; is connected with the line L—7

either directly or through a differential trans.. |

former T—d. It may be suh)posed that there

-are- 12 mono-telephone relay transformers

presenting successive steps ol a semif one and
connected in series in ‘derivation or in
mixed mauner. . These appuratus are ad-
justed once for all; when once the tone of {he
plate 4 is determined, it does not vary more
than that of the corres bonding electrically
'llhe apparatus there-
fore do not require any adjustment in the
course of use and superintendence is not
required.-
figs. 5, 6, 7, and 8 show a modification of
the construction of the oscillating equilih-
rium lever described above, this modilica-
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 is
provided with an arm carrying a light ad-
justable spring which terminates in a very
soft pad “of felt; this pad bears upon the
lever with an excee(lingfy light pressure sueh
that the proper vibrations of the plate are
not. disturbed.  The lever is mounted on g
stecl pivot turning in jewelod 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-

830,753

porting the lever, 8 is the lever, 11 its coun-
ter-weight and 4 the plate on the center
31 of which the lever rests. Tostcad of
mounting the lever divectly on the support
10 as in the previous case, it is carvied by an
arm 25 to which is also fixed u light S{)rinv_
26 the tension thereof heing adjnstalbile Ly
a fine adjustment serew 24 also carried v
an.arm 25; the spring 26 has on its free entl
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
into eontact with each other arve preferably
made of pure silver, the actual contact sur-
faces being Durnished so that the metal
may be as_homogeneous as possible.  The
counter weight 11, instead of heing mount-
ed direetly on an extension of the lover 8 is
carried by a serew threaded rod 8 mounted
on the end of lever 8 the lattoris supported
on the arm 25 in the manner indicated 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 extend
through jeweled beavines 295 wire 30 con-
ducts the current from the
ratus to the lever.
Mono-teleplisnes have been applied  De-
fore only in such a manner that 13}10 signals
are rendered audible at the receiving station,
the Morse code being used, for example, hut
they have never been used before to serve
for printing the messages at, the receiving
station by means of such printing mechan-
isms s the Hughes, Baudot- or the like.
This important result is ohtained according
to the present invention by means of the
combination of the mono-telephone with the
oseillating balance lever herein deseribed,
the equilibrium and mass of this lover heing
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
the plate by the contact which dotermines

the operation of the relay shall not interfere

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

Having now particularly deseribed and
ascertained the nature of my said invention
and in what manner the same is to he per-
formed, £ declare that what 1 elaim is:—

L. A mono-telephone relay trapsformer
comprising a cireular plate of magnetizable
metal adapted to vibrate in known manner,
under the action of periodic clectric currents,
three supports carrying the said plate and
lying in the nodal circumference correspond-
ing with the firsst harmonic of the funda-
nental note of the plate, radial slides carry-
ing the said-supports, and a lever adapted to

pressure exerted on 2
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- ascillate. ground & horizontal axis and bal-
anced so.that its speed of vibration is slower
than $hat of the said plate. =+~ 7.
2. A" mono-telephone relay 'transformer
'5; comprising a ecircular plate of magnetizable
- " metal adapted to vibrate in known manner-
- under. the action of periodic electric currents,
three supports carrying the said plate and

lying in the nodal circumference correspond- |

10 ing with the first harmonic of the Yunda- |
~ mental note of the plate, radial slides carry--
ing the said suppotts, a lever adapted to os-
cillate around a horizontal axis and balanced:
in sieh a2 mapner that its speed of vibration"
is slower than that of the said plate; & sup-
-port carrying the said lever, an arm mount-:
ed onthe said support, a light adjustable
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spring mounted on the said arm, and a pad| "
of very soft downy felt carried at the freeend | "

of the said spring and adapted tobear against
the said lever with a very slight pressure.

a8

comprising a @ircular plate of magnétizable
‘metal adapted to vibrate in kiown manner,
runder the action of periodic electrig cur-:
.rents, three supports carrying the said plate
‘and lying in tﬁe nodal circumference corre-
sponding with the first harmonic of the fun-.

amental note of the plate, radial slides
carrying the said supports, a lever adapted
to oscillate afound a}l)xoﬁzonta.l axis and bal-
-anced so that its speed of vibration is slower -
than that‘of the said plate, s steél pivot car-
rying; the ‘said lever and jeweled .bedrings.
wherein. the ‘said steel pivot. is adapted o 35
gurn, o 0 T oY R

- In testimony: whereof I have signed my
name to this specification in the presence of
“two-subscribing witnesses. S

_ PAUL EDOUARD HEINA.
. Witnesses: - e .
JurEs Fayeers, -
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3. A mono-telephone relay transformer|

- .. Buvakne PicHoN.



