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- To all whom it ma 1 CONCErn:

Be it known that I, GRANVILLE T. WOODS

of Cincinnati, Hamﬂton county, Ohio, have | as both oral and signal messaﬂ*es can be tmns---- S

invented a new and useful System and Appa
ratus for the Transmission and Reception of

Messages by Electricity, of which the follow-

~1ng is a specification.

10

In the ordinary mode of sending telegra,phlc
messages the operator uses a ‘‘finger-key,’”’
whose duties areto irregularly make and break
the circuit, or to vary the tension of the elec-

tric current traversing the ‘‘line-wire,”” the |

‘‘key’’ being opelated by the varying press-
ure of the operator’s finger. This key as

ordinarily constructed cannot be operated in |
any other way or for any other purpose than

- that just mentioned. The message thus trans-

2G

mitted is received by an instrument known as
a ‘‘receiver”’ or ‘‘sounder,”’ which causes |

audible atmospherie vibr ationsin response to

'Ithe pulsatlons of the electric cur rent travers
ing the line-wire.

25

35

40

It is well known that both the sendel a,nd.
the recipient of messages thus transmitted

must be skilled operators It is also well
known thatsuch sounder asusually construet-

“ed will not respond to very weak electric cur-
rents, such as are used in telephony. My sys-

tem (called by me ‘¢ Telegraphony’’) entirely

overcomes the failings of the ordinary key and | |

sounder and hasa wide range of usefulness, it
being capable of use by inexperienced persons,
for if, for-example, the operator cannot read
or write the Morse signals, he has only (by

‘means of a suitable smtch) to ¢¢ eut?’ the bat-
tery out of the main-line circuit and cut it
into a loecal circuit, and then speak near the

key. This having been done, the sounder at
the recewmg -station will cause the air to vi-
brate in unison with the electric pulsations

‘that traverse theline-wire. The person : at the

' “receiving-station will thus receive the mes-

45

sage as articulate speech.
This invention may be of great advantaﬂ*e in.

domestic use, as when two ‘students are prac-

- ticing the Mmse alphabet they can also speak
~ t0 one another over the same wire and with |

_the same instruments that were used for tele- -
graphlc practice. o

advantan*e to use my system of telegraphmg,

mitted and over the same 11116 W1thoub any
.change in the 1nstr uments.

‘my invention, the same may be fully under- .

gram including two stations.

upon the frame B.

........

At telegmph sta,tlons it would be of greab 50 '

~Having set forth the gener&l admntages of 5 5 -

‘stood by the following deserlptmn referencel_;--*-;“-
being had to the accompanying drawings, in - &
| Whlch Figure 1 is a rear view of a tr a,nsmlbter“; R
'embodymo‘ certain features of my system. 6o -
Fig. 2 is a modification of the same. Figs: 3 ..
and. 4 are axial sections. of the tmnsmlttel;f"j';,é'ff_ijff:ff:';i
shown at Figs. 1 and 2, resl:)eetwely Fig. b
1S a partly -sectioned 31de view of the receiver. -
Fig. 6 is an axial section showing another 65
form of transmitter. Fig. 718 a genel al dla;-j;]_;

A may represent the door of a box tha,t 0011
tains the finger- key "B is the frame or. ba,se,;;.f}i_;__.-;;f*j-;-;"._'}.j_j
of the key. "0 s the Ley Jever, having a but- 70 -
ton, D, on its long arm. E is a dlsk dia-
-phragm or tympanum, of soft iron or other;j;_"_-’ij{*‘-- ;?
suitable material, that carries or const1tutes:{_f'_
‘one electrode, the said lever C constituting or;;;'_.j_'i::;-j-;-ff'*.;j}{;i-;;i:
carrying the other electr ode, which electr ode e
in the present illustration, is the button D L
T are clamps that hold the diaphr agm in placeff ca et

The diaphragm F, if made of metml has 1ts
pemphery incased 111 a soft-rubber lnnd G. 80

H is a circuit-breaker, hinged at . ’]_‘hls-;;ﬁ_i'-i’.;;};;:;'?fﬁ%“"'j_f_
circult- bI'@ELkE‘.l Wheu moved to the left will. L
,close the ClI'Glllt by striking the stud I, Whlchs-’%-
isin electrical connection w1th wireJ. - When .-
thelever H, Fig. 1, isin contact with the stud I, 85 -
the primary cucmt is closed, and it is then;é,j;:-'-?.l';h:_.;'f'”-
ready for theoperator at the dlstant station to ' - |
send. The lever H in its action is the same as o
the circuit-closer ofan ordinary telegr aph-key.
When the lever is moved toward the right, 9> -
‘the circuit is broken, and if the msbmment 1s
then inclined until the ball .of carbon is mi;f-;-.j?:{jj?_,f_.ﬁ.:-ﬁ'fi
contact with the electrode on theplate B, and -
also the electrode on the lever C, it will thenﬁ-}; SRR
be ready for oral messages, prowded thefg-};._gsj{g -
switches V' V’, hereinafter referred to, are .
. prolaerly connected The frame B is electric-
| ally connected with the wire J The wires J .  ?:
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~ In Fig. 5, M is a permanent magnet bent so as

59

- screwed a soft-iron core or pole-piece, N, that

60

65

of soft iron, which I call the ‘ magnetic sleeve,’?
andthat by a coil, Q, of coarser wire, preferably

and J form conductors to the respective poles
of a battery, Y. The *‘contacts’’ (the place
where the electrical communication is varied,
broken, or restored) may be of carbon or any
other suitable semi-conducting material; or

they may be a combination of some such re-
fractory metal as platinum oriridium for one

point, with any suitable semi-conductor—such
as carbon—forthe other point. My preferred
forms and materials are a ball or pellet, 1, of
carbon or of a refractory metal of suitable con-
ductivity, which may be placed in a little cup
or depression, 2, which may be of metal or of
carbon, and which is connected to the plate
I, while the other contact-point is carried by

the lever C. For some purposes—such, for |

example, as where it is desired to avoid break-
ing of the current, (as in loud speaking)—the

carbon ball 1 may be omitted and the platinum | tial mechanical devices for the transmission
and reception of messages according to my sys-

| tem. It now remains briefly to explajn its

point be allowed to dip into mercury or acid-
ulated water contained in said cup 2. |
K K’ are springs, by which, in association

with temper-screw L, the lever C is adjusted I

to give the contacts more or less play or a |

greater or less pressure, as the case may be.
In Fig. 2 the circuit-breaker H’ acts indirectly,
the form being that of a bell-crank whose
short arm H” crosses the plate to a point un-
der the lever C near its fulerum. A spring,
K", is attached to the short arm H”, and op- |
erates when non-effective to press under the
lever C at its fulecrum. Now, if the long arm
of sald erank be moved to the right, the spring
K" will be shifted to under a point in the long
arm of the lever in front of the fulerum, so as
to force that arm upward, and thus break the
circuit.
of the crank of course, on the contrary, per-
mits the lever to fall, (or be depressed by the

counter-spring, as the case may be,) and to

thus restore contact and close the circuit. A
modification of this device is shown in-Fig. 6, !
which shows two contact points or buttons, 3
4, upon a turn-bar, 5, one point, 3, being of
platinum for telegraph use, the other point,
4, being of carbon for telephone use. The
illustration shows the device adapted for tele-
phone use, the points 4 and 1 being in contact. -
When shifted for service as a telegraph-key,
the temper-screw L is so regulated as to allow |
predominant action of the front spring, K, so

as to hold the contact-points slightly apart.

to bring the ends near together in the form of
a U. Through one limb of this magnet is

extends inward, and is surrounded by two con-

cenbric coils of insulated wire, of which coil O,
immediately around the core, is of very fine
wire, preferably of the grade known as ““No.

36.”7 This coilis closely envelopedinatube, P,

g

about No. 23 wire. R is a frame attached to

theotherlegof the magnet. Sisaring, of rub- |
ber or other suitable material, plac_ed' inmor., on }

315.368

said frame first, next to which is secured a

disk-armature, T, that is fastened over the
mouth of a case, U, which holds the coil and
sleeve. The armature and pole-piece (core)
are adjusted toward or from one another by
screw Z, which passes through a hole in one
leg of the magnet and screws into a threaded
hole in the other leg of the magnet. o o ¢ ¢
are terminals of the coils O and Q, respect.

ively. V V’is aduplexswitch or commutator

connected with the line at o o/, with the ground-
lines at v v/, and with the ground at g ¢. W
1s an insulating-frame that mechanically con-
nects, while electrically insulating, the con-
ductors of the commutator, so that they will
both move together. C’ indicates a transmnit-
ting-key, and Y the batteries. |

The aboveisadescription of the more essen-

operation. Each station inthe circuit having
been provided with both akey and a sounder,
and being eonnected as hereinabove set forth,
when it is desired to communicate from one sta-
tion toanother,the signals may be made by first

‘moving the commutator V 'V’ until 'V connects

with point ¢, thus cutting out the terminal o

~of the fine coil O, and also the ground ¢’. This

adjustment of the parts operates-to connect

‘the battery, through coarse coil Q, with the
line, as in ordinary telegraphy, and the signals
L.

(which may be ‘“ Morse’’ or any signal agreed
upon) may be made by key in the ordinary
way, and be received by the sounder, Fig. 5,
the cireuit alternately strengthens and weak-
ens the core magnetism, causing the armature
to be alternately attracted and released, and

also causing audible atmospheric vibrations:

In response to the electric pulsations sent over

the line-wire. If, now, oral messages are to
‘be transmitted, the operator at the receiving-

station having been signaled that that form
of communication is desired, the operator at
the transmitting-station closes the circuit by
bringing the contacts of the transmitter-key,
Figs. 3, 4, or 6, together slightly, and so ad-

Justs the commutator as to bring V in contact

with the terminal o, and V'in contact with o'.
This brings fine coil O into the line-cirenit and
relegates the coil Q to the local circuit. ‘The
battery-current is now local, and will traverse
the circuit from the battery Y to the key ¢,

thence over wire Q and through helix Q,

thence over wire Q”, through conductor V’, and
through ground-wires Q" Q', completing cir-
cuit to battery Y, and the main line will be

traversed by transient currents induced by
the momentary disturbance of the magnetic

70

S0

93
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‘through the coil Q. Making and breaking of
A ‘reverse or retrograde movement | -

105

IIO

115

field In the neighborhood of the helix, when

conversation begins near the finger-keys. In
an inferior form of my device having some
useful applications the magnetic sleeve is

omitted and the coarse-wire helix is wound
directly around the fine-wire helix. -

130
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 arranged and operating as set forth.

"'messages sounder having a helix of high

IO

of a system for electric transmission of mes-

‘helix of low resistance in clrcult with the

1 c]alm as new and of my mventlon——-
1. In combination with and forming a part

sages, a key for varying or breaking an elec-

tric current, having contacts 1 D, respectlvely

composed of carbon and a refractmy metal,
2. In a system for electrical transmission of

resistance in the line-circuit, surrounded by a

transmitter and local battery, the line being

connected to a switch which is adapted to cut |-

.Set my . hand

' -'the low- remstance hehx: into the lme, Whﬂe ‘rhe -

high-resistance helix is thrown out of action. . 5
3. A transmitter whose finger-key has a -~ =
turn-bar having two contact-points of dwerse
conductibility, substantially as and for the f ;;_;’-.f:.fﬁij
purpose set forth. - e
In testimony of which mventlon I hel eunto 20 }“f:jf, A

GRANVILLE T WOODS
Attest:

GEro. H. KNIGHT,
S, S. CARPENTER
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