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2 Claims.

This invention relates to improvements in air
pumps. '

For certain purposes it is necessary to provide
a source of air under pressure, as, for example,
where beer is dispensed it is necessary to keep
the containers supplied with air to prevent the
carbon dioxide from escaping and to cause the
liquid to flow; dentisis and physicians require a
supply of compressed air to be constantly avail-

able, service staticns must maintain a supply of

compressed air for tire inflation, etc.

It is the object of this invention to prcduce
an electrically operated pump that can be em-
ployed for providing compressed air for any of
the above purposes as well as for any other pur-
pose where the quantity is not too great.

Another object is to produce a pump that shall
be of extremely simple construction and which
can therefore be manufactured and sold at a mod-
erate price. )

A still further object is to provide a pump of
such construction that its capacity can be readily
adjusted and which can also be adjusted to vary
the pressure of gas delivered.

_The above and other objects that may become
apparent as this description proceeds are at-
tained by means of a construction and an ar-
rangement of parts that will now be described
in detail and for this purpose reference will be
had to the accompanying drawing on which the
invention has been illustrated and in which:

Figure 1 is a wertical section through a pump
constructed in accordance with this invention;

Figure 2 is a fragmentary section similar to
that shown in Figure 1 and shows a diaphragm
pump substituted for the plunger pump shown in
Figure 1;

PFigure 3 is a vertical section showing a slightly
modified form of construction;

‘Figure 4 is a section taken on line 4—4, Figure “

3, and shows a switch for opening and closing the
energizing circuit for the electromagnet; and

Figure 5 is a view partly in section and partly
in elevation showing a slightly modified form of
construction.

In the drawing reference numeral 10 designates
a base which may be secured to a stationary sup-
port which has been indicated by reference nu-
meral [l in Figure 1. Attached to the upper sur-

face of the base is a solenoid 12 comprising an

inner tubular member {3 of nonmagnetic mate-
rial and an outer covering {4 of soft iron. At
the bottom of the opening in the tubular member
13 a rubber cushion 15 may be located, if desired.
A core 16 is attached to the lower end of a bar
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1T that passes through an opening I8 in the top
19 of a housing or supporting member whose side
has been designated by reference numeral 20. A
tubular housing 21 is secured at its lower end to
the top {9 and is provided with a cap 22 through
which the rod {7 extends. A collar 23 is attached
to the rod {7 near the top of the tubular member
21 and serves as an abutment for the upper end
of spring 24 whose lower end rests on the upper
surface of the top 19. The spring is under com-~
pressive strains and tends to move the rod 17 up-
wardly. A collar 25 is secured to the rod 17 be-
low the top 19 and this collar is so positioned
that the spring will urge it into engagement with
a rubber cushion or rebound member 26 that is
secured to the under side of the top i9 by means
of a clamping member 27. The collar 25 is so
positioned that when the rod 17 is in its upper-
most position, the lower end of the core 16 will
extend into the central opening in the solenoid.
An arm 28 is attached to the rod {T directly above
the solenoid, and serves as a switch operating
member in the manner which will be presently
described. One end of the solencid is ‘connected

¢ by means of a conductor 298 with a source of elec-

trical energy which has been indicated as a bat-
tery, but which may be the ordinary service wires
of any building. The other end of the solenoid
winding is connected to a switch contact 80. A
switeh arm 31 is pivoted at 32 and can be moved
on to the contact 31 or off from it as may be de-
sired. A conductor 33 connects the switch arm
31 with one terminal of a mercury switch 34.
Extending from the other terminal of this switch
is a conductor 35 that connects with the opposite
side of the battery. When switch 34 is in the
position shown in Figure 1, mercury therein es-
tablishes electrical contact between the conduc-
tors 383 and 35 and if switch arm 3! is in the po-
sition shown in Figure 1, current will low through
the solenoid, which thereupon attracts the core
16 causing the latter to move downwardly and
compress the spring 1. When the core has
reached its lowermost position, switch 81 is opened
by a mechanism which will now be deseribed.
Secured to the wall 20 is a guide member 36 that
is provided with two arms 37 and 28. A rod 39
is slidably mounted in two vertically aligned open-
ings in members 37 and 38 and the ends of this
rod are reversely bent so as to form a downwardly
extending member 40 that projects through an
opening in the arm 37 and an upwardly extend-
ing member 41 that projects through an opening
in the arm 238. The switch connector 28 is posi-
tioned between the ends of parts 40 and 41 and
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~when the core moves downwardly from the posi-
tion shown in Figure 1, due to the tractive effort
of the solenoid, the latter will be energized until
arm 28 engages the upper end of 41 and moves
it downwardly until the switch comprising the
switch arm 3f is open. As soon as the circuit is
open, spring 24 moves the rod 1T and core f6 up-
wardly until the eollar 25 engages the rebound
member 26. Just before the upper limit of the
stroke is reached, arm 28 engages the end 40 and
moves member 39 upwardly, thereby closing the
switch 31, whereupon the solenoid is reenergized
and pulls the core 16 downwardly. - This recip-
rocation of the core continues as long as current
is supplied.

In the present embodiment, the reciprocating
motion of rod [T is employed to operate an air
pump, This pump has a cylinder 42 that is sup-
ported on the upper end 43 of a bracket whose
vertical arms have been designated by reference
numeral 4. The lower end of the cylinder has
been shown as provided with a flange 45 that-has
openings for the reception of bolts 48 by means
of which it is attached to the top 48. The upper
end -of rod §7 is provided with a piston 47 that has
an airtight fit with the under cylinder wall. A
-cylinder head-48 is removably attached to the up-
per end of the cylinder by means of bolts 3. This
cylinder head is provided with an inlet port 58
and an outlet port 5!. These ports are provided
with check valves 52 that permit air to flow from
the inlet to the outlet, but not in the opposite
direction. When the piston 47 is reciprocated by
the means above describad, it will suck air into the
pump cylinder through the inlet and discharge
it through the outlet opening. A pipe 53 -ex-
tends from the outlet to any suitable reservoir
58, If it is desired to make the mechanism auto-
matic so as to maintain a constant pressure in
the reservoir ‘54, this is atained by providing a
pressure operated means for cpening and closing
the mercury switch 24. In the drawing the pres-
-sure responsive switch operating means has heen
shown in a diagrammatic manner and comprises
a stationary support 55 to which a cylinder -58
is-attached. A piston 5Tis mounted for reciproca-
tion in the cylinder and is connected by means of
a piston rod 58 with an arm 59 to the mercury
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opening 53 and an outlet opening 5{ controlled by
check valves 52, the same as in Figure 1. A plate
66 is attached to the top 45 by means of screws
or bolts 46 and this, in turn, supports brackets
$1 by means of which the head 63 is attached to
the plate 656. When the rod 17 is reciprocated by
the means above described, the diaphragm will be
flexed and will cause air to enter the chamber in
the pump and to be expelled therefrom in a man-
ner well understood. The diaphragm pump shown
in Figure 2 is better suited for the purpose than
the plunger pump shown in Figure 1 where
larger guantities of air are to be compressed at
moderate pressures. .

It is sometimes desirable to be able to adjust
the pump so as to reduce ils stroke in compari-

‘son with the distance through which the bar 117

 reciprocates, so as to obtain a greater discharge
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switch mount which is pivoted at 68. ‘A tension -

spring ‘61 serves to hold the mercury switch in
closed position. The interior of cylinder -§8 is
connected with the pressure pipe 53 by means of
a tube 61. The tension of tube 60 is so adjusted
with respect to-the diameter of the piston 57 that
when the pressure in the pipe 53 reaches a pre-
determined value, the mercury switch will open,
thereby disconnecting the solenoid from .the
source -of power. As soon as the pressure .de-
creases below the predetermined value, the parts
will be moved to switch closing position, where-
upon the reciprocating electric motor will begin
to function and tc pump air into the cylinder 54
until the desired pressure is again attained.

In Figure 1, the pump has been shown as an
ordinary plunger pump and this is very well
suited where high pressures and moderate capaci-
ties -are desired. Where larger capacity is re-
quired and a lower pressure is sufficient, a dia-
phragm pump like that shown in Figure 2 can be
substituted for the piston pump-shown in Figure
1, The diaphragm pump consists of a metal cast-
ing 62 whose lower surface has a concave recess
63 surrounded by a flange 64. A flexible dia-
phragm 65 1s secured at its edges to the under
surface of flange 64, The head 62 has.an inlet
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pressure with the same attractive forces of the
magnet. '

In -Figure 3 a modification has been shown in
which the spring 24 has been dispensed with and
the tubular guide member 24 has been replaced
by a bearing 67 through which the bar 17 passes.
The upper end of bar {7 is connected by means
of a pivot pin 63 with one end of the flexible canti-
lever spring €9, the other end of this spring is
clamped between the outwardly extending edges
10 and 71 of the bracket 72 and the top 73. A dia~
phragm pump like that shown in Figure 2 and
above described is attached to the upper surface
of member 73 and -spaced from the latter by
means of spacers §7a. A connecting rod [1a is

‘attached to the under surface of the diaphragm
5 65 and has its lower end pivoted at 74 to a clamp-

ing member 15 that can be longitudinally ad-
justed along the spring 69 and held in adjusted
position by means of a set screw 76, By moving
the pump and the clamping member 15 towards
and away from the pivot 87, the length -of stroke

-can be adjusted so as to ocbtain the optimum-oper-«

ation for the work to be done.

In PFigure 3, a slightly different switch has
been shown for opening and .clesing the circuit
to the solenoid. This switch -consists of an arm
11 that is pivoted -at 78 and is provided -at one
end with opposed stop members 12 and -80. The

‘stop members are spaced apart and so posi-

ticned that they can be-engaged by the arm 28
during the operation-of the motor. The battery
is connected to one end of the solencid by means
of a wire 28 and has its other -end connected
with switch terminal 38 by means of -a-conduc-
tor 81. Arm 17 has a projection 82 that in :one
positicn bridges the gap between -conductors 39
and 83 as shown in Figure 4. When arm -82 is
in the position shown in Figure 4, current will
flow to the solenoid provided the mercury switch
34 is closed.  When the core 18 is meved down-
wardly by the attraction of the solencid, arm 28
will engage the stop 80 and move the switch
contact 82 upwardly -onto the contact -83 -until
the electrical connection between the two con-
tacts 30 and 83 is broken. To prevent excessive
sparking, contacts 30 and 83 are bridged by a
condenser 84.

In Figure 5 a slightly modified form .of con-
struction has been shown. In -this embodiment
the diaphragm pump €3 is shown as attached
to the upper surface of member {8 and connected
with the red 1T by means ¢of a recker arm -85.
This rocker arm has adjustably secured thereto
a clamp 86 that -carries a pivet &7. The pivot is
journaled in a bearing member 88 that is adjust-
ably attached to a horizental bar 89. The pivetal
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connection between the rocker arm and rod (7
has been designated by reference numeral 90 and
the other end of the rocker arm has a rod 9t
bivotally connected therewith at 92. The rod 91
is slidably connected with a tube 93 that, in
turn, is connected with the diaphragm by a pivot
94. A set screw or equivalent device 95 serves to
hold the members 91 and 93 against longitudinal
movement. It is evident that by shifting the
fulerum 87 the leverage between the pump and
the rod 17 can be adjusted so as to decrease the
stroke and increase the pull or vice versa.

It is to be understood that the mechanism
shown in Figure 5 is diagrammatic only and
that it may be changed in its specific details so
long as it accomplishes the function of changing
the ratio of the lever by adjusting the position
of the fulcrum.

It is evident from the above description that
the mechanism illustrated on the drawing and
described herein is very simple and that it can
therefore be manufactured and sold at a com-
paratively small cost.

Attention is called to the fact that the solenoid
merely compresses the spring 24 and moves the
piston 47 downwardly during the intake stroke
of the pump and that the exhaust stroke of the
pump is effected by means of the spring 24. In
the embodiment illustrated, the pumps are single
acting. The length of the pump stroke is deter-
mined by the distance between the stops 40 and
41 and means may be provided for adjusting this
distance if desired. It is also evident that the
length of the pump stroke can be varied by
changing the transverse dimension of the arm
28 as well as by changing the distance between
the stops.

Having described the invention what is claimed
as hew is:

1. An electrically operated pump comprising a
base, a solenoid supported thereon, a member
positioned above the solenoid, said member hav-
ing a guide opening in axial alignment with the
solenoid, a rod slidably mounted in the guide
opening, a core on the lower end of the rod for
movement into and out of the solenoid, a switch
in series with the solenoid winding, means com-
prising a switch arm and a cooperating arm
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engaging member operatively connected with the
core for opening the switch when the core is in
attracted position within the solenoid and for
closing it when the core is withdrawn from the
solenoid, a cantilever spring having one end
clamped to the base and the other end pivotally
connected with the upper end of the rod, the
spring being biased to normally move the core
upwardly and out of the solenoid, a pump sup-
port carried by the base and positioned above
the spring, the pump having a stationary and
a movable element, the stationary element being
adjustably attached to the support, a connecting
rod having its upper end attached to the mov-
able pump element, and means for attaching
the lower end of the connecting rod to the canti-
lever spring, said means being adjustable along
the spring for varying the capacity of the pump
per stroke. .

2. An electrically operated pump comprising a
base, an electromagnet supported thereon, a
member positioned above the electromagnet, said
member having a guide opening in alignment
with the electromagnet, a rod slidably mounted
in the opening, an armature on the lower end
of the rod for movement towards and away
from the electromagnet, a switch in series with
the electromagnet winding, means comprising a
mechanism operated by the movement of the
armature for opening the switch after the arma-
ture has moved to a predetermined position in
response to the attraction of the electromagnet,
and for closing it when the armature has moved
a predetermined distance away from the electro-
magnet, a cantilever spring lever having one end
clamped to the base and the other connected
with the rod, the spring being biased to nor-
mally move the rod and armature away from the
electromagnet, a pump support carried by the
base, the pump having a stationary and a mov-
able element, the stationary element being ad-
justably attached to the support, a connecting
rod having one end attached to the movable
pump element and its other end adjustably con-
nected with the spring for movement therealong
for varying the capacity of the pump per stroke.

GEORGE W. RUSSELL.




