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To all whom 1t may concern:
Be it known that I, ALBERT N. CARVER, a

~ citizen of the United States, residing at Chi-

IO

cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Pressure-Regulators for Air-
Pumps, of which the followmn 1S a spectfica-
tion. |

My invention isin the nature of an im prove-
ment upon pressure-regulators for air-pumps

- used on motor-cars and the like, the object be-
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“movable in a

ing to produce a regulator of simple construc-
tion which shall respond to slight changesin
pressure and one which shall reduce to a
minimum the danger of a failure of the air-
supply in time-of emergency.

My improved regulator is adapted for use

‘1n connection with any electrically-operated

alr-pump, and, generally stated, it involves
the employment of an electromagnet the ar-
mature of which is connected with a piston
cylinder communicating with
the air-reservoir and means connected with
the armature for making and breaking the
circuit of the electric motor which actuates
the pump to start or stop the latter according
to the variation of the pressure in the reser-
volr.

In the aeeomp&nymw drawings, Figure 1 is
a view in side elevation of the electromaﬂ'net
and pressure-cylinder of my improved air-
pump regulator; Fig. 2, a plan view of the

same, showing also the auxiliary venting-cyl-

inder employed; I'ig. 3, a vertical section on
line 8 of Fig. 1, showing the piston in its
raised position with the circuit of the motor
broken; and Fig. 4, a similar section showing
the plston lowered with the motor- elrcmt
closed.

The prefelred eonstructlon 1s as follows:

“Upon an iron or steel base A are supported

the cores B of an electromagnet, and inter-
mediate of said cores a pressure cylinder or
chamber C. Upon the cores Bare the spools
B’ of the double-spool electromagnet. The
magnetic circuit of the electr omawnet 1S com-
pleted through an armature D adj ustable with
relation to the ends of the cores by brass set-
screws tand lock-nuts¢'. Secured tothe sides

of the cylinder C and flanking the armature
D are uprights H, which terminate in guides
E', provided with insulatory linings s to re- |

1

K, which serves as a venting-cylinder.

‘which the ¢ylinder is supplied.

ceive spring-held contact-makers It, supplied
with binding-posts It for connectlon with the

circuit G of any electric motor (not shown) 535

suitable to the driving of an air-pump.

The cylinder Cis su pplied with a piston 11,
provided with a rigidly-attached piston-rod I,
which preferably passes loosely through the
cylinder-top C'and thence through the arma-
ture D, to which 1t is secured by thread con-
nection. The rod I is provided at its upper
end with a threaded socket to receive a block
r of insulating material. The block 7 is pro-
vided with a threaded shank 7' at its upper
end to receive abrass knob or circuit-closer 9.

The armature D isprovided atits sides with
lugs n, to which are pivoted dogs ', prefer-
ably of brass, and provided with shanks n°of
the softest wrought-iron resting upon the top
of the armature, to which they are magnetic-
ally attracted. Springs n®, of sufficient resil-

ience to overcome the residual magnetism

should the current to the electromagnet fail,
are confined between the shanks 7? and the
armature. The eylinder-head C'is supplied
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with hooks m, which coact with the dogsn'in

case of failure of the current to prevent the
rise of the piston H and the escape of air from
the reservoir, as hereinafter explained.

The cylinder C i1s provided with a down-
ward extension C?, forming a valve-chamber

30

in which moves a valve II', rigidly joined to

the piston II by a stem /. With the valve-
chamber C* communicates a pipe k&, which
connects with the air-reservoir J. Near the
lower end of the eylinder C and at right an-
oles to said cylinder is an auxiliary cylinder
The
eylmdels communicate through an opening
7, which terminates at one end in a valve-seat
for an inwardly-seating valve 2, connected by
a valve-stem /i to a pistml T.in the cylinder
K. About the valve-stem £ is a spring-coil
I/, which is confined between the piston and
a spider -like gunide /1*, for the valve with
The cylinder
KK is provided toward its inner end with an
opening /1%, leading to the atmosphere, and
at its outer end with a pipe ¢, communicating
with the air-reservoir through the medium 01
the pipe Fk.

Confined in the upper end of the cylinder
C is a spring 7, against which the piston II
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strikes in its upward stroke, to be cushioned
thereby, and which serves to give the 1nitial
downward movement to the piston after the
air has been vented from below it.

T'he operation is as follows: By means of
the binding - posts F’ the regulator is inter-
posed in the circuit G of an electric motor
which drives the air-pump, (not shown,) by

“means of which the ailr-reservoir J is charged.

The coils B of the electromagnet are placed
In & shunt from the cireuit which supplies the
motor-car. Yhen the piston is in its lower-
most position, as shown in Fig. 4, the circuit
of the air-pump motor is completed through
the brass knob p and the pump works to
charge the reservoir J. When the pressure
in the reservolr has reached a predetermined
point, the air, acting through the pipe & upon
the piston LI, forces the latter up against the
magnetic pull upon the armature D. As the
piston nears the upper portion of its stroke
1t tends to move faster, because of the weak-
ening of the magnetic field, and 1n order to
prevent a shock at the upper end of the ¢yl-
inder the cushioning - spring f is provided.
After the piston has moved upward a suffi-
cient distance to wholly cut the brass knob p
out of the circuit G and replace it with the
insulatory piece 7 communication between
the valve - chamber C? and the pipe % is cut
off by the valve II'. The circuit of the air-
pump motor now remains broken till the pres-
sure in the reservoir J, with which the pipe
g communicates, becomes low enough to al-
low the piston L of the auxiliary cylinder to
be forced outward under the action of the
spring 4'. This allows the air to escape by
the passages 7 and /%, and the upward pres-
sure beneath the piston II being relieved the

latter moves downward again, closing the cir-

cult G and opening communication between
the valve-chamber C? and the reservoir. Itis
evident that the device may be made to op-
erate at different pressures by changing the
relation between the armature and the mag-
net-cores by means of the non-magnetic set-
screws [, The cores may be supplied with
pins ¢ to serve as guides for the armature in
its travel.

Ordinarily the dogs %' are held out of en-
gagement with the hooks m by the attraction
between the armature and wrought-iron
shanks. If, however, the current which sup-
plies the motor and magnet should fail, the
soft-iron shanks would be quickly demagnet-
1zed and would be thrown out under the ac-

tion of their springs, causing the armature to

become locked to the cylinder before the air-
pressure has had time to act to force the pis-
ton up. Thusisprovided means for prevent-

ing the escape of the air from the reservoir
1n case of failure of the current.

Minor changes in details of construction
may be made without departure from my in-
vention and claims.

While the primary object of my invention
18 the production of a regulator for air-pumps,

814,535

it will be understood that the device may be
readily applied also to water-pumps for the
maintaining of a certain water-pressure and
in situations analogous to this. Itisobvious
also that it would be within the spirit of my
invention to apply my improved regulator to
the purpose of changing the resistance in the
motor-circuit, as well as to breaking the cir-
cult completely.

It is obvious that the cylinder and piston
described for operating the armature against
the attraction of its magnet may be replaced
by a pressure-chamber and diaphragm or any
equivalent construction. I therefore desire
to be understood by the expression ** means
connected with said chamber and with the
armature for operating said circuit maker
and breakerin the opposite direction against
the resistance of the armature,” as used 1n
claim 2, as intending to cover not only the
piston and piston-rod, but any equivalent
thereof.

What I claim as new, and desire to secure
by lLetters Patent, 1s—

1. In combination with a pump-motor elec-
tric circuit and a reservoir for the fluid under
pressure, a circuit making and breaking de-
vice in said circuit comprising, in combina-
tion, a pressure-cylinder, a piston therein,

sald piston being supphed at one side with a
circuit-closer and communicating at the other
side with said reservoir, an eleetmumgnet,
an armature therefor controlling said piston
and permitting it to be moved in one direc-
tion after the pressure in the reservoir has
reached a predetermined point, and means
for closing the communication between said
cylinder and reservoir and permitting the
air in said cylinder to be vented to allow a
return of the piston under the action of said
armature, substantially as and for the pur-
pose set forth.

2. In combination mth a reservoir and the
eleetl ic circuit of a pump-motor, a circuilt
closer and breaker, an armature operating
sald circuit closer and breaker in one direc-
fion,a pressure-chambercommunicating with
said reservolir, means connected with said
chamber and with the armature for operating
sald circuit maker and breaker in the oppo-
site direction against the resistance of the ar-
mature, means for closing the communication
between said chamber and reservoir, and a
vent device between sald chamber and reser-
voir operated to open by a reduction of pres-
sure in said reservoir and permit the arma-
ture to be drawn to its magnet, substantially
as and for the purpose set forth,

3. In an air-pump pressure-regulator, the
combination with the pump-motorelectric cir-
cult and an air-reservoir, of an electromag-
net, an armature therefor, a circuit makerand

‘breakerconnected with said armature, a pres-

sure-cylinder, a piston therein sald piston be-
ing rigidly connected with said armature on
one side and in communication with said res-

| ervolir on the other side, and means for regu-
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lating the admission of air to and its venting | cuit of the pump-motor, substantially as de-

from smd cylinder, whereby the air-pressur e

- serves to move the piston against the mag-
netic attraction of the armature in one direc-

tion, and the piston 1s allowed to return un-
der the influence of said attraction after the
air is vented from the cylinder, substantially
as and for the purpose set forth.

4., In combination with a reservoir and the
electriec circuit of a pump-motor, a pressure-
cylinder, a piston therein, a valve-chamber

and venting -chamber communicating with

sald cylinder and said reservoir, said venting-
chamber being supplied with a vent-passage,
a valve in said valve-chamber connected with
said piston and confrolling the communica-
tion between the valve-chamber and reser-
voir, and a valve controlling the communieca-
tion between sald vent-chamber and pres-
sure-cylinder and operating under a reduc-
tion of pressure in the reservoir to permit the
escape of air from the pressure-cylinder, an
electromagnet, an armature therefor, connec-
tion between said piston and armature, and
a circuit maker and breaker carried by said
armature, substantially as and for the pur-
pose set forth.

5. In an air-pump pressure-regulator, the
combination with the pump-motor circuit, of

‘apressure-cylinder, an electromagnet having

cores flanking said cylinder, an armature,
standards flanking said armature, contact-
makers in said circuit carried by said stand-
ards, a piston for the cylinder, a piston-rod
carried by the piston attached to and extend-
ing beyond said armature, circuit closing and
breaking sections carried by said rod, an air-
reservoir, valve-chamber and Ventmﬂ -eylin-
der communieating with said pressme-cylin-
der and reservoir, said venting-cylinder be-
ing also in communication with the atmos-
phere, and valves guarding said communica-
tions and dependmn‘ in then operation on a
variation in pressure in the reservoir, sub-
stantially as described.

6. In an alr-pump pressure- reﬂ'ulator the
combination with the pump - motor 0111011113
and an air-reservoir of a pressure-cy hnder
provided with an extension forming a valve-

chamber, a vent-cylinder at the side of and

communicating with said pressure-cylinder
and with the atmosphere, a piston in the
pressure-cylinder, a piston in the vent-cylin-
der provided with an inwardly - extending
valve-stem and valve, a spring tending to
hold said piston toward the outer end of its
stroke, a pipe leading from the outer end of
the vent-cylinder and communicating with
the air-reservoir, a valve-stem depending
from the piston in said pressure-cylinder, a
valve carried thereby, a pipe leading from
the valve-chamber to the air-reservoir and
controlled by said valve, an electromagnet,

an armature therefor, and means connected -

therewith and with the piston of the pressure-
cylinder for making and breaking the cir-

valve-chamber and said air-reservolr,

in the air-reservoir,

i der extending

scribed.

7. In an atr-pump pressure-regulator, the
combination with the electric circuit of the
pump-motor and an air-reservoir, of a double-
spool electromagnet, a pressure-cylinder be-
tween said spools provided with an extension
forming a valve-chamber, a laterally-extend-
ing vent-cylinder communicating with said
pressure-cylinder and with the atmosphere,
a piston for the pressure-cylinder, and a pis-
ton for the vent-cylinder provided with an
inwardly-seated valve, a spring tending to
hold said vent-cylinder piston toward the
outer end of the stroke, a pipe leading from
the outer end of said vent-cylinder and com-
municating with said air-reservolr, a valve
controlling the communication between said
an
armature connected with the piston in said
pressure-cylinder and a contact maker and
brealker interposed in said electrie cireuit and
connected with said armature, substantially
as and for the purpose set forth.

8. In combination with the electric circuit
of a pump-motor and an air-reservoir, an
electromagnet, an armature therefor, a pres-
sure-cylinder communicating with said air-
reservoir, a piston in said cylinderconnected
with sald armature, standards extending
above sald armature and provided with

- guides, spring-held contact-makers moving

in sald guides, a circuit-closer carried by said
armature and moving between said spring-
held contact-makers, a vent device commu-
nicating with said pressure-cylinder and with

ald reservolr, and valves depending for their

operation upon the variation of the pressure
within said air-reservoir, substantially as and
for the purpose set forth

9. In combination with the electric cireuit
of a pump-motor and an air-reservoir, an elec-
tromagnet, an armature therefor, a pressure-
cylinder communiecating with said reservoir,
a piston therein connected with said arma-
ture, dogs pivotally connected to said arma-
ture and provided with shanks of magnetic
material resting upon said armature, means
upon the pressure-cylinder to be engaged by
saild dogs in emergency, standards extending
above said armature, contact-makers carried
thereby, a circuit-closer carried by said ar-
mature, a vent device communicating with
the said pressure-cylinder and said reservoir,
and valves gunardingthecommunications with

sald pressure- cylmdel and depending in their
operation upon the variation in pressure with-
substantially as and for
the purpose set forth.

10. In combination with the electric cirenit
of a pump-motor and an air-reservoir, a dou-
ble-spool electromagnet, an armature there-
for, a pressure-cylinder between sald spools
supplied with an extension forming a valve-
chamber, standards upon said pressure-cylin-
above sald armature, a piston
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in the pressure-cylinder connected with said
armature, contact-makers carried by said

standards, a circuit closer and breaker car-

ried by said armature and moving between
sald contact-makers, a valve-stem supplied

with a valve depending from the piston in
sald pressure-cylinder, a pipe communicating
with said valve-chamber and air-reservoir, a
laterally-extending vent-cylinder communi-
cating with said pressure-cylinder and with
sald alr-reservoir and supplied with a vent-
passage, a piston in said vent-cylinder pro-
vided with an inwardly-seating valve, a guide
for said valve, and a spring confined between
sald guide and piston tending to hold said
piston toward the outer end of its stroke, sub-
stantially as and for the purpose set forth.
11. In an air-pump pressure-regulator, the
combination with the pump-motorelectric eir-
cultand an air-reservoir,of anelectromagnet,

an armature therefor, means for adjusting
said armature with relation to the magnet-
cores, a circult maker and breaker connected
with said armature, a pressure-cylinder, &
piston therein said piston being rigidly con-
nected with said armature on one side and in
communication with said reservoir on the
other side¢, and means for regulating the ad-
mission of air to and its venting from said
cylinder, whereby the air-pressure serves to
move the piston against the magnetic attrac-
tion of the armature in one direction, and the
piston is allowed to return under the influ-
ence of said attraction after the air is vented
from the cylinder, substantially as and for
the purpose set forth.
ALBERT N. CARVER.
In presence of—
J. II. LEE,
R. 1. SPENCER.
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