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3,386,622 
PORTABLE, SELF-CONTAINED, ELECTRICAL 

PUMPING DEVICE 
James H. Cox, 5232 Ewing Ave. S., Minneapolis, Minn. 

55410, and Edwin B. Eisenegger, Bronschhofen-St.-G, 
Bildwed 657, Switzerland 

Continuation of application Ser. No. 202,462, June 14, 
1962. This application Apr. 12, 1965, Ser. No. 447,478 

1 Claim. (Cl. 222-46) 

This application is a continuation of Ser. No. 202,462, 
?led June 14, 1962, now abandoned. 

This invention relates broadly to a portable, self-con 
tained pumping unit or device wherein a pump piston is 
actuated at least in one direction by solenoid action, and 
wherein all essential parts of the unit including solenoids, 
control and main circuitry and pumping elements, are 
compactly housed within a readily portable unit housing ‘ 
or frame. The simple relationship of pumping chamber, 
supply and discharge of fluid such as grease, air and hy 
draulic ?uids is that it may be readily set up as a part 
of one of said systems and quickly connected for use. 
More speci?cally, it is an object to provide a portable 

solenoid powered unit of the class described wherein a 
pumping piston is directly connected to the armature of 
a high powered solenoid for ‘actuation of said piston for 
compressive effect in a pumping cylinder, and wherein 
the armature is actuated in the opposite direction by spring 
means or the equivalency, and wherein a supplemental 
control circuit with certain mechanical elements con 
stituting an important part thereof, produces the adequate 
time interval or drag between energization of the electro 
magnetic coil of the solenoid and spring return to assure 
the full stroke and efficiency of the pumping piston. 
A further object is the provision of a device or unit 

of the type described, wherein all of the essential compo 
nents and controls are compactly and uniquely mounted 
within a single portable housing, with the exception of 
course of electrical power, and whatever speci?c discharg 
ing device is required for the grease or other fluid pumped 
by the unit. 

These and other objects of the invention will become 
more apparent from the following description made in 
connection with the accompanying drawings, wherein like 
characters indicate similar parts throughout the several 
views and in which: 

FIG. 1 is a perspective view showing ‘an embodiment 
of our invention, specially adapted for use in a gun-type 
greasing or lubricating system. 

FIG. 2 is a top plan view of the same with the cover 
mem'ber removed; a 

FIG. 3 is a sectional view taken longitudinally through 
the heavy power solenoid and pump plunger, and showing 
the pumping chamber and ?uid discharge as well as fluid 
intake; 

FIG. 4 is a circuitry diagram showing the electric 
circuit in closed operating position; and 

FIG. 5 is a similar diagram with the main as well as 
the control circuits being in open or inoperative position. 

While the embodiment of our invention is combined 
with and constitutes the actuation unit for a pressure 
lubricating or grease system, it will be readily understood 
by those skilled in the art, that the solenoid-operated 
pumping unit is readily applicable for connection with a 
source of hydraulic ?uid or other ?uids for pumping and 
compressing the same, including compressor systems. 

In the drawings, the numeral 6 indicates as an en 
tirety, a compact portable mounting or housing having 
a removable cover member 7 secured as shown by a plu 
rality of screws 8. A convenient L-shaped handle member 
9 is rigidly secured to the cover 7 for carrying the unit 
and as shown, is triangulated and faced by posts 9a. above 
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the cover, to facilitate a reel or storage member around 
which a power cable or electrical cord 10 may be wrapped 
for transport or storage. 

Referring to the plan view, FIG. 2, with cover 7 re 
moved, the numeral 11 designates as an entirety, a heavy 
power solenoid having ‘a large electromagnetic coil 36, 
the armature 34 and a main operating switch 32 of snap 
action type. The power solenoid 11 is in general conven 
tional, having a heavy housing 29‘ which, as shown, has -a 
longitudinally projecting mounting arm 31 on which the 
electrical switch 32‘and its components are supported and 
secured. The switch 32 has a projecting actuating arm 33, 
the operation of which will presently appear in detail. 

Referring again to the armature 34 of solenoid 11, it 
will ‘be noted that a heavy coil spring 37 encircles the 
outer portion of armature 34 and is interposed under 
tension between the said housing 6 and an annular ?ange 
35 which serves as the outer base of resistance for said 
spring. The spring 37 is adapted to return armature 34 
to retracted or netural position when the magnetic coil 36 
of the solenoid is deenergized. It will be understood that 
while a spring is shown for retracting the armature, equiv 
alencies such as weight action or even a counteracting sole 
noid could be employed. The spring however is preferred. 

Referring now to the control circuit and some of its 
essential components, numeral 12 designates a smaller 
commercially ‘available control solenoid which actuates 
the current connection switch for the main circuit. The 
main circuit, including the connection of heavy solenoid 
11 carries a much higher power and consequently, re 
quires heavier wiring and operating controls. 

Continuing, the control circuit in addition to including 
the lighter solenoid 12, having an armature 26, includes 
a momentary contact switch 24, together with suitable 
wiring connections between said elements and the source 
of electric power which, in the embodiment shown, com 
prises a storage battery 25. The circuit also includes the 
snap action switch 32, previously described, and a posi 
tion ho'lder switch 32’, the purpose of which presently will 
appear. As shown, the control solenoid 12 is rigidly se 
cured within the housing ‘6 by means of a bracket 27 
attached thereto. 
An elongated rigid yoke 38 extends longitudinally from 

the outer end of the armature 34, which encircles the 
projecting actuated arm 33 of the snap action or micro 
switch 32. This yoke is so mounted and ‘dimensioned that 
in retraction or outward movement, arm 33 is shifted to 
close the power circuit almost at the end of retractive 
movement of the armature through action of the spring 
37. Thereafter, unless the main and control circuits are 
opened and made inoperative by operation of a switch 
24, later to be described, the coil 36 of the power solenoid 
is again energized and the armature with its pump plunger 
40 protracts. Obviously the intermittent energizing of 
power solenoid 11, with the action of the coil spring 37, 
sets up a rapid, automatic synchronized reciprocating 
movement of said armature, which movement is trans 
mitted to any pump element or adapter attached to the 
inner end portion of armature 34, and thence in turn to 
any adaption requirement for use of this reciprocating 
pumping power. 
The position-holder switch ‘32' retains the snap ‘action 

main switch 32 in full closed or full open position until 
the yoke-like actuating means 38 completes a full stroke 
in either direction. 

In the embodiment and use of our self-contained pump 
ing unit it is shown operatively connected in a conven 
tional pressure lubricating system. Numeral 13 shows a 
generally conventional lubricating unit. with lubricant 
reservoir 14 for storage of grease or other lubricant, 
which discharges through .a ?exible pressure line 15 to 
which as shown, a gun-type greaser 16 is connected, 
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having a conventional grease ?tting 17 at its discharge. 
The lubricating unit 13 has a hollow cylindrical member 
18 affording a housing for an elongated coil pressure 
spring 19 which has its base of resistance in a ?ller cap 
(not shown) at the rear end portion of cylinder 18. The 
relatively shallow piston 20 is acted upon by coil spring 
19 to force a head of lubricant into the small and eccen 
trically located discharge port 21, for a purpose that will 
presently appear. 

Discharge port 21 directs the ?ow of lubricant into 
communication with the relatively small pump cylinder 
22 constructed to cooperate with the pump piston 49 with 
substantial power to force a small amount of lubricant 
into the pressure line 15 and similarly to the gun-type 
greaser 16 with each stroke of the armature. A spring 
loaded ball-type check valve 23 is interposed in the dis 
charge from the pump cylinder 22 or may be mounted 
in the screw threaded, interconnected end of the pressure 
line 15. It will be understood that the pressure in the line 
15 is substantially zero when the armature of the solenoid 
is at rest in its retracted position shown in FIG. 3. The 
pressure is built up when the solenoid is alternatively 
energized and deenergized at short intervals. A grease 
seal 41 is provided around piston 40. 

Referring to the grease gun, an electric switch 24 of 
momentary contact type, is incorporated in the gun with 
electrical connections between said switch and the electric 
control circuit for the main power solenoid. This switch 
24 normally holds the electrical control circuit open and 
when pressed in, will close the control circuit and thus 
cause energization of the main circuit through the power 
solenoid 11 by means of the small solenoid 12 with its 
armature 26. When the required amount of lubricant has 
been ‘forced from the gun through the ?tting 17, the op 
erator immediately releases the push switch 24 to open 
the electric circuit to the control circuit, and consequently 
to leave open the circuit through the power solenoid 11. 
As previously stated electrical power to energize the 

subject invention and act as a source for both main and 
control circuits, may be derived from a storage battery 
such as a 12 watt battery shown in the drawings and 
indicated by numeral 25, or the unit equipped with a 
suitable recti?er for converting alternate current to sub 
stantially the equivalency of direct current, may be 
mounted as a part of the compact elements in the unit and 
housed within the housing 6. 
From the foregoing it will be seen that we have pro 

vided a highly e?icient pumping system and unit adapted 
for various uses, and particularly well adapted for a 
forced lubrication system or hydraulic system. The com 
ponents of the device are uniquely and compactly dis~ 
posed, all within a portable mounting or housing readily 
connectible in various systems. 

Cooperating main armature circuits and low voltage 
‘control circuits are included in our apparatus and system 
combination to the end that a high powered solenoid 
mechanism may be utilized successfully for powerful 
pumping. 
What is claimed is: 
1. A portable pumping device for pumping ?uids com 

prising, 
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a small compact portable housing having an access 

opening therein and having a closure member for 
closing said opening, 

a reservoir structure mounted within said housing for 
storing a quantity of ?uid therein, 

a cylinder mounted in said housing and connected in 
communicating relation with said reservoir structure 
for receiving ?uid therefrom, 

reciprocable means shiftable in said cylinder for 
forcing ?uid therefrom comprising a solenoid includ 
ing an electromagnet, 

a magnetic armature de?ning a piston and extensible 
in the cylinder under the in?uence of the electro 
magnetic ?eld of said electromagnet through a for 
ward stroke to force ?uid from said cylinder, 

spring means engaging said armature for retracting the 
same through a return stroke when the electromag 
net is de-energized, 

a normally open power circuit connected to said elec 
tromagnet to control the electromagnetic ?eld there 
of and connected to a source of electrical current, 

a normally open control circuit interposed in circuit 
controlling relation with said power circuit and con 
nected to said source of electric power and including 
a normally open primary switch which is energized 
and closed when said manual switch is closed to 
energize said power circuit and the electromagnet, 

a secondary switch means in said control circuit being 
opened and closed in response to movement of said 
armature and having a switch arm, whereby when 
said manual switch is closed, said control and power 
circuits are operable to cause uninterrupted ?ow of 
intermittent electrical current to said electromagnet 
to reciprocate the armature and permit ?uid to be 
continuously pumped from said cylinder, said elec 
trical current continuing to ?ow through the power 
circuit when said control circuit is energized and 
said primary switch is in the closed condition, 

a position holder switch mechanism in said control cir 
cuit operable to hold said secondary switch means in 
one of said closed and opened positions during move 
ment of said armature until the armature has com 
pleted its return or forward stroke, 

an actuating means comprising an annular yoke ele 
ment on said armature and movable therewith, said 
yoke element circumscribing the switch arm of said 
secondary switch means and engaging the same to 
thereby cause opening and closing said secondary 
switch during movement of said armature. 
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