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To all whom it may conceri:

Beit known that we, WARREN S. JOHNSON,
of Whitewater, in the county of Walworthand
State of Wisconsin, and CHarres L. For-
TIER, of Milwaukee, inthe county of Milwau-
kee, and in the State of Wisconsin, have in-
vented certain new and useful Improvements
in Signal Systems for Telephone-Exchanges;
and we do hereby declare that the following is
a full, clear, and exact description thereof.

Our invention relates particularly to signal
systems for telephone-exchanges, and will be
described hereinafter.

In the drawings, Figure 1 isa diagrammatic
view, partly in elevation and section, repre-
senting one form of our invention; and Iig. 2
is a similar view representing modifications
in construction.

A is a magneto-electric machine, the arma-
ture of which is revolved by atrain of gearing
congisting of pinions and wheelsa b ¢ d e and
a rack-bar, f. A ratchet-wheel, g, is keyed on
the shaft of wheel d and pinion ¢, and a pawl,
h, that is pivoted to wheel d, hangs down
against the periphery of wheel g, so as to en-
gage with its teeth. Thewheel d turns loosely
on its shaft. The rack-bar f slides in suitable
bearings, f/ /7, and terminates at one end in a
piston, k, the head of which is fitted in cyl-
inder &', The head &* of cylinder %’ is made
with perforations through it, which allow the
air to pass freely in and out on that side of
the piston-head, and a spring, !, is interposed
between the piston-head and cylinder-head %,
which serves to force the piston-head in after
the pressure that forces it outward ceases.
Cylinder %’ is connected by a pipe or tube, m,
with a hollow stand, B, that leads to a com-
pressed-air reservoir, and the upper part of
this stand is provided with a valve-chamber,
B, having two seats for the valve C, which
latter has a stem, CV, that passes up through
an opening, %, in the valve-chamber B/,
through an opening in a key-lever, D, and up

5 toaspring, D', to whichitis secured. A ecollar,

D? is secured onto the stem C’ beneath lever
D, and a spring, I, serves to draw this end of
the lever D down, so as to hold valve C tightly
closed upon its lower seat, and thus close the
outlet of the compressed-air reservoir. The

key-lever D is fulerumed in a stand, 1, and
on its end opposite that which carries the
valve-stem may be provided with a button, E*.
Beneath this end of the key-lever isa contact-
post, ¥, from which a wire leads to a magneto-
strip, I, on the switch-board, which in turn
may be electrically connected with the sub-
seribers’ bells, (one of which is shown at G,)
when desired. The key-lever is electrically
connected to one end of the coil of the arma-
ture of the magneto-electric machine A, the
other end of said coil being connected, as
usual, with the core of said armature, and
thence to ground. The valve C may be suit-
ably faced with leather or rubber to make it
air-tight.

The operation of our deviee is as follows:
The parts are arranged in any convenient re-
lations to each other, and when the apparatus
is not in action the head of the piston % is
held by the spring [ close up against the inlet
end of the cylinder ¥. The valve C is held
tightly down upon its lower seat by spring E
and the key-lever. Now, suppose the bell G
is to be rung., The button E?is pressed upon
slightly and the valve C is lifted from its low-
er seat up against its upper seat, opening com-
munication from the compressed-air reservoir
to eylinder %, and this air, by foreing out
the piston %, will cause the rack-bar to set the
train of gearing ¢ d¢b in motion and revolve
the armature. Now, the button E* may be fur-
ther depressed until contact is made between
the key-lever D and post F, when whatever
distant bell is in circuit will be rung. The
rings may be intermitted by making and
breaking contact between the lever and post
without interrupting the flow of compressed
air to the eylinder, for the strength of spring
D’ is sueh that by depressing the button end
of lever D a certain distance the valve C may
be lifted from its lower seat to its upper seat,
and then the resistance of spring D’ will be-
come so greab that it will require an extra ex-
ertion to depress the button end of the key
enough to produce contact with post F, and
therefore while the weight of the hand is suf-
ficient to raise valve C an additional pressure
will be necessary to complete the ecircuit.
After the bell has been rung, and as soon as
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the button is released, the valve C will drop,
closing the reservoir-outlet and opening the
exhaust-outlet C? so that the air can escape
freely as the spring ! forces the piston back.

It is obvious that our device may be va-
riously modified without departing from the
spirit of our invention; for instance, instead
of a cylinder and piston, a bellows-like expan-
sible chamber similar to that shown in Fig.
2 may be used, and, further, a different style
of key-lever and connections may be used.
Therefore we do not mean to limit ourselves to
the exact construction of the parts as shown.

Though we have described a circuit from
the magneto-electric machine A through the
key-lever to switch-board, we find in practice
that the magneto-electric machine and switeh-
board may be directly connected, and when
this is done the spring D’ may be dispensed
with and the key-lever connected directly
with valve-stem C', all as shown in Iig. 2,
sinee the pulsations of air in the expansible
chamber occasioned by depressing and re-
leasing the key are usually sufficient to pro-
duce short signal rings of the distant bell.

In said Fig. 2 we have designated the outer
movable wall of the expansible chamber as %,
to correspond with the piston-head shown in
Fig. 1, and consequently placed the spring !
outside of the same, dispensing with the extra
head #*, which is unnecessary in this form of
device.

Our device is adapted for use with any of
the switch-boards as at present construeted.

Having thus fully described our invention,
what we claim as new, and desire to secure by
Letters Patent, is—

1. In a system for signaling, the combina-

tion, with the central magneto-electric-ma-
chine armature, of a train of gearing, a com-
pressed-air reservoir connected therewith, a
valve, and a key-lever for operating the valve,
as set forth. - :

2. The combination, with the compressed-
air reservor and its valve, of the eylinder, pis-
ton, retracting-spring, intermediate gearing,
and the magneto-electric machine, asset forth.

3. The ecombination, with the reservoir, cyl-
inder, and piston, of the stand having double-
seated valve-chamber and exhaust-outlet, the
valve, key-lever, and its springs and electrical
connections, as set forth. _

4. In a system for ringing magneto-bells,
the combination, with a central magneto-
electric-machine armature, of an expansible
chamber connected therewith, and a connec-
tion for admitting fluid under pressure into
the expansible chamber, ,

5. A chamber adapted for expansion under
fluid-pressure, and to contract when the press-
ure is removed, in combination with a mag-
neto-electric machine and intermediate gear-
ing connecting one of the walls of the expan-
sible chamber with the magneto-electric-ma-
chine armature, whereby the expansion of the
chamber will cause  the armature to revolve,
as and for the purpose set forth,

In testimony -that we claim the foregoing

:we have hereunto set our hands, at Milwau-

kee, in the ecounty of Milwaukee and State of
‘Wisconsin, in the presence of two witnesses.
WARREN 8. JOHNSON.
CHARLES I. FORTIER.
‘Witnesses:
S. 8. STour,
H, J. ForsyTH.
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