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To all whom it may concermn:

Beit known thatI, CARL HOFFMANN, asub-
ject of the Emperor of Germany, residing at
Charlottenburg, Germany, have invented a

5 certain new.and useful Improvement in-Cir-
cuit-Controllers, (Case No: 337,) of which the
following ‘is a full, clear, concise, and exact
deseription, reference being had to the ac-
companying drawing, forming a part of this

1o specification.

My invention relates to eircunit-controllers,
and has for its object..the provision of im-
proved means whereby. the continuity of a
circuit isdependent upon the amount of pres-

15 sure in a closed receptacle.

More particularly, my invention relates to
means whereby the amount of pressure in a
receiver is adapted to control the continuity
of cireuit through a motor, whereby a pump
may be operated to retain the pressure in
said receiver at a normal value. In the op-.
eration of air-pumps for supplying air to a
reservoir—as, for instance, in the reservoirs
of air-brakes—it is- advisable to control the
25 amount of air which is forced into the re-
_ceiver—i. e., to control the pressure stored
therein—by operating the said air-pump at
various times, the-duration of this operation
of the air-pump being as nearly as possible
dependent upon the pressure in the receiver,
so that the same may be kept at a normal
value.. For this reason it is advisable that
the pump be controlled automatically by the
pressure in the receiver. It is likewise of
35 importance to control the pressure in vessels
which-are adapted to have the air exhausted
therefrom by automatically connecting the
same with an air-pump, the vacuum in the
receiver automatically controlling means for
producing this.effect. The provision of au-
tomatic means for retaining the pressure or
vacuum in: receivers at the normal value is
also of importance, inasmuch as notime need
be wasted in performing the same operation
by hand, in which case it requires close at-
tention to a pressure-gage in order that the
normal pressurebe notdeviated from greatly.

Generally speaking, my invention com-
prises a suitable governor, which is in com-
muniecation with a receiver in which the sup-
ply of air is adapted to be maintained at a
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normal value, the said governor being pref-
ably constructed after the manner of a bel-
lows, which is operatively associated with one
arm of a bell-crank lever, the other arm of 55
the bell-crank lever being operatively asso-
ciated with an adjustable spring or other
suitable controlling means.  The bell-crank
lever in the preferred embodiment of thein-
vention is preferably operatively associated 6o
with a pivotally-mounted switech-arm through
asuitabletripping device,whereby the switch-
arm is adapted to rapidly engage and disen-
gage terminals for controlling the continuity

of the cireuit through a motor which is pref- 63
erably coupled to an air-pump, the said air-
pump being adapted to supply or exhaust air
from the receiver. ,

I will describe my invention more particu-
larly with reference to the .accompanying 7o
drawing, illustrating the preferred embodi-
ment thereof, in-which the figure is a dia-
grammatic view of the appatratus of my in-
vention. )

Like characters of reference indicate simi- 75
lar parts.:

In the figure I have shown a receiver 1 as
being in communication:with an air-pump 2,
adapted to exhaust the air tHerefrom through
a pipe 3, a pipe 4 connecting the receiver with 8o
the place at which it is desired to keep the
rarefaction of air at a normal value.

The air-pump 2 is preferably operated by
means of a motor 5, with which it is mechan-
ically connected. The operation of the mo- 85
tor 5, and consequently of the air-pump, is
controlled by means of my improved control-
ling device 6. - The motor5is adapted through
the terminals 7 7 to be connected in circuit"
with leads supplied with current from the gen- go
erator 8, the continuity of the circuit through
the said terminals being controlled by a
switeh-arm 9.. The switch-arm 9 is mechan--
ically united to-and electrically insulated
from a second arm 10, pivotally mounted g5
upon a shaft 11, the range of movement of
the said arm being controlled by means of
stops 12°12. In the position shown the cir-
cuit is closed at the terminals, while in the
alternative position of the switch-arm the cir- 100
cuit at the said terminals is opened, this al-
ternatiye position of the switeh-arm being in-
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dicated by dotted lines. The switch-arm 10
is operatively associated with a bell-crank le-
ver 13. One arm of the bell-ecrank lever 13
is connected by means of a link 15 to an ad-
justable spring 16, while the remaining arm
is connected to a governor 17, which is hol-
low and constructed, preferably, with sides
of corrugated iron, the interior whereof is in
communication with the receiver 1 by means
of the pipe 18, a change in the pressure of the
receiver effecting a.vertical displacement of
the cover 19 of the said governor 17, thereby
vertically displacing the link 20, which con-
nects the said cover with the bell-crank lever
13. T preferably provide nuts 21 for adjust-
ing the tension of the spring 16.

- The operation of the device will now be
evident. In the position shown the circuit
through the motor 5 is closed through the ter-
minals 77 by means of theswitch-arm 9, there-
by operating the air-pump 2 to exhaust air
from. the receiver 1.
in the governor 17 corresponds with the rare-
ta,cmon of air in the receiver 1, inasmuch as
they are in communication with each other.
If the rarefaction in the receiver, and conse-
quently in the governor, has reached a pre-
determined amount, a sufficient downward
movement of the link 20, uniting the said gov-
ernor with the bell-crank lever 13, will cause
the switeh-arm 10, through the aid ‘of the trip-
ping device, to suddenly open the circuit and
occupy the position indicated by dotted out-

lines, the-amount of rarefaction at which the

said switch-arm is thrown being controlled by
means of the adjustable spring 16 and the
nuts 21. If now the amount of air in the re-
ceiver has increased and has reached a cer-
tain amount, the governor 17 will allow the
link 20 to recede sufficiently under the influ-
ence of the spring 16 to operate the.tripping
deviceina reversed direction, thereby quickly
again elosmg the eircuit through the motor

5, ,and air will thén be again exhau%bed from

the receiver 1.

It is evident that in case the receiver is
adapted to be used as a storing-chamber in-
stead of a rarefaction-chamber the relative
positions of the governor 17 and the spring
16 will be reversed with respect to the bell-
crank lever 13;

I have herein partlcularly described myin-
vention with reference to air-receivers; but
I do not wish to limit myself to such appli-
cation of my invention.

It is obvious that changes may readily be
made in the device of my invention herein
shown and particularly described without de-
parting from the spirit thereof, and I do not,
therefore, wish to be limited to the precise
construction and arrangement shown; but

I claim as uew, and des1re to secure by Let-
ters Patent, the following:

1. The comblnatlon Wlth a reservoir and

means for varying the pneumatic pressure
therein, an electric motor for operating said

The rarefaction of air.

pressure-varying device, a circuit connected

with said motor, a switech device controlling
said cirenit, a governor consisting of a hollow
structure made .collapsible and expansible
communicating with the reservoir, and con-
nections between said governorand the switch

device, whereby the variation of pneumatic -

pressure in the governor varies the size there-
of and thereby operates the switching device;
substantially as -described.

2. Thecombination with a reservoir, a pres-
sure-varying device for varying the pressure
therein, an electric motor for operating such
device, a circuit extendlng to said motor,
switch controlling said circuit, a bell- cmnk
lever for operating said switch, a spring hold-
ing'said leverin a desired normal position, a
governor consisting of a collapsible and ex-
pansible hollow device communicating with
the reservoir, and a link connecting tahe said
governor with the bell-erank, Whereb3 vari-
ation in size due to the chanue in the pneu-

‘Iatie pressure in the governor causes the

said link to operate the bell-crank and there-
by the switch, substantially as described.

3.. The combination with a reservoir, a de-
vice for varying pressure therein, an electric
motor for operating said device, and with a
eircuit connected with said motor, of contacts
arranged in said cireuit, a- switch-arm ar-
ranged to connect said.contacts when the arm
isswangdown, a bell-crank for operating said
switech-arm, a governor consisting of a hollow
metal structure made collapsible and expan-
gible by variation of interior pneumatic pres-
sare, a pipe connecting said governor with
the reservoir, a link connecting the governor
with one arm of the bell-crank, and a spring
connected with the other arm of the bell-erank
for holding the same in normal position, sub-
stantially as deseribed.

4. The combination with the reservoir and
means for varying the pneumfmtlc pressure
therein, of a governor consisting of a hollow

structure made collapsible and expansible,

the said governor being in communication
with the reservoir, and means whereby the
variation in size of the governor by pneu matie
pressure controls the device for varying such
pneumatic pressure, substantially as set

forth.

- 5. The combination with a reservoir, and
means for varying the pneumatic pressure
therein, of a governor consisting of a collapsi-
bleand expdnsmle bellows-like memllxe strue-
ture, the said governor being in communica-
tion with the reservoir, a,nd means for con-
trolling the pressure-varying device by the

‘expansion orcontraction of the said governor

substantially as set forth.
In witness whereof I hereunto subscribe my

name this 14th day of February,-A. D. 1900.

CARL HOFFMANN.
Witnesses:
WOLDEMAR HAUPT,
WiLLiAM MAYNER.
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