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GREASE DISPENSING UNIT 
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Levitt, Miliburn, N.J., assignors to Cities Serv 
ice Oil Company, New York, N. Y., a corpora 
tion of ennsylvania, 
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(C. 222-232) ill Claims. 
1. 

This invention relates to pumps for handling 
fluids of high and varying Wiscosity, and more 
particularly to an improved apparatus for dis 
pensing lubricating greases in the servicing of 
the bearings of automotive and similar equip 
ment. 
The principal object of the invention is to pro 

Wide a pump which is adapted positively to with 
draw grease or a similar viscous fluid from a 
reservoir and to discharge it at high pressure, 
and at a Substantially uniform rate, regardless 
of the viscosity of the entering grease and of the 
temperature at Which the pump is operated; 
and Specifically to provide a grease pump which 
functions as well in the winter time When the 
entering grease has gelled and is stiff, as dur 
ing the summer periods when the grease has 
been softened by hot weather almost to the con 
sistency of a liquid. 
Another object of the invention is to provide 

a multi-cylindered pump having a crankcase 
which serves as a reservoir for grease, and an 
eccentric which, in addition to performing its 
normal function of reciprocating pistons in said 
cylinders, acts also to churn grease in the crank 
case wherefor to render it more fluid, and to dis 
place that grease from the crankcase into the in 
lets of the several cylinders. 

It is a further object of the invention to pro 
wide a multi-cylindered pump in which the pis 
ton of each cylinder projects into the crankcase 
of the device during its return stroke, and in the 
course of its next advance stroke, Withdraws 
grease from the crankcase and feeds it under 
Some slight pressure to the inlet of an associated 
cylinder, thus assuring uniform feeding of grease 
from the reservoir-crankcase to the several cylin 
ders under even the most unfavorable conditions, 
as for example when the grease is set to a hard, 
gel-like character. 

It is yet another object of the invention to 
provide a grease dispensing unit which is adapted 
to remove grease directly from a can in which 
it is packaged, and to discharge that grease at 
a sufficiently high pressure to enable it to pene 
trate into the innermost recesses of conventional 
high pressure bearings, thus lessening the Work 
of a filling station attendant, for example, by 
relieving him of the duty of filling the reservoir 
of the dispensing unit, and further insuring the 
delivery of clean and uncontaminated grease in 
exactly the condition in which it was supplied 
by the grease manufacturer. 
The invention has for a further object the 
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cylinder pump which is adapted to discharge 
grea.Seat almost any preSSure and that may be re 
quired for lubrication Work, and which with its 
integral driving motor and flexible delivery line, 
is hardly larger than the conventional manually 
Operated grease gun so that it is readily portable, 
and accordingly, lends itself to the Servicing of 
the many inaccessibly located pressure fittings 
of the bearings of modern automotive and similar 
equipment. 

Fig. 1 is a plan view, in section, of one form 
of pump embodying the invention; 

Fig. 2 is a sectional view taken on the line 
2-2 of Fig. 1; 

Fig. 3 is a Sectional WieW similar to that of Fig. 
2. With certain parts of the pump Omitted better 
to show underlying details of the device; 

Fig. 4 is an elevational view of one of the 
cylinders of the pump of Figs. 1 to 3; 

Fig. 5 is a Sectional view taken on the line 5-5 
of Fig. 4 

Fig. 6 is a sectional view taken on the line 6-6 
of Fig. 4; 

Fig. 7 is a perspective view of one of the pis 
tons of the pump of Figs. 1 to 3; and 

Fig. 8 is an elevational view of a grease dis 
pensing unit including the pump of Figs. 1 to 3, 
in accordance with the invention. 
In the drawings, and referring to Figs. 1 to 3, 

numeral O represents a cylinder block contain 
ing four cylinders disposed at approximately 
90° intervals about the central opening 2 which, 
as Will be evident later, serves both as a reser 
Voir for grease or the like and as a crankcase 
for the complete pump. The several cylinders of 
the illustrated device are formed separately from 
the block to facilitate their manufacture from 
hardened steel, and to allow for the making of 
the block of aluminum or other light material. 
All of the cylinders are of identical construction 
So that the description of one of them will suffice. 
Thus, and referring to Figs. 4 to 6, each cylin 
der comprises, a hardened steel shell having a 
central bore 3 of comparatively small cross sec 
tion to which grease may be supplied through 
inlet port 4, and from which excess grease may 
overflow through port 5, and having its outer 
end open to serve as a port 6 for the discharge 
of grease at high pressure. It is particularly to 
be noted that the bore terminates at its inner 
end in an enlarged feed chamber 7 which at 
times receives grease from reservoir 2, and 
which has one or more feed ports 8 from which 
grease may foW to an adjacent cylinder in a 

provision of a dispensing unit including a multi- 5 manner which will later be made clear. 
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These cylinders are of such size as to fit read 
ily within the recesses 20 in block fo, with the 
flange 2 of each cylinder resting upon the shoul 
der 22 of the block (Fig. 3), with its inner end ap 
proximately aligned with the wall of reservoir. 2, 
with its inlet port f4 registering With one end 
of one of the feed passages 23, and the portS 
8 of its feed chamber registering with the other 
end of another of the feed passages 23. 
In the assembled device, the port 6 of each 

cylinder discharges into a common discharge paS 
sage 25, and is provided with a discharge valve 
which governs the flow of grease from the port 
into that passage. The illustrated valve Com 
prises nothing more than a ball 26 which is yield 
ingly seated in the discharge port f6 by spring 27, 
the spring being conveniently confined in a re 
cess 28 of cap 29 which is threaded into the block 
0 and serves, of course, to seal the end of re 

ceSS 20. 
The pistons 3 in the several cylinders are of 

identical construction. Thus, and referring to 
Figs. 1 and 7, each piston comprises a shaft 32 
which makes a lapped fit with the bore 3 of its 
associated cylinder So that its outer end 33 may 
discharge grease therefrom, and an enlarged head 
34 which is adapted to fit within the chamber 7 
of its associated cylinder, and to force grease 
therefrom through one of the feed passages 23 to 
the inlet 4 of an adjacent cylinder. 
In the operation of the pump, the Several pis 

tons are preferably driven by an eccentric 36 
Which is mounted to rotate in reservoir 2. As 
here illustrated, the eccentric comprises a caged 
ball bearing unit having its inner race 37 mounted 
upon a crank arm 38 of a drive shaft 39, and 
having its outer race 40 engaging the ends of 
piston heads 34. In order to hold these heads in 
engagement with the race, the pistons in opposite 
cylinders are connected by spring links 4, which 
may be nothing more than pieces of wire bent to 
generally arcuate shape and having their ends 
turned downwardly to fit within suitable holes 42 
in the piston heads. Accordingly when shaft 39 
is rotated in the direction indicated by the arrows 
43, the outer race acts Successively upon each pis 
ton to drive it outwardly. It is of particular in 
portance to note that With this arrangement 
there is substantially no rubbing between race 40 
and the piston heads, and frictional Wear is thus 
minimized. The return of each piston is, of 
course, effected by its connection through spring 
link 4 with an advancing piston in an opposing 
cylinder. 
Other constructional details of the pump can 

best be understood by a consideration of its com 
plete cycle of operation. For this purpose it will 
be aSSumed that the reservoir f2 has been filled 
With grease, and that the several parts are in the 
positions shown in Fig. 1. Referring to that fig 
ure, it will be noted that the piston in cylinder 
fd has been driven by eccentric 36 to its outer 
most position. In advancing to that position, the 
end 33d of its shaft has first closed inlet port 4d, 
and thereafter has discharged grease at high 
pressure through discharge port f6d, and ball 
Valve 26d. into the common discharge passage 25. 
Simultaneously its head 34a, has carried grease 
from reservoir f2 into chamber fia, and has 
forced that grease under Some slight pressure 
through feed ports 8a, and feed passage 23d to 
the inlet port 4b of the next adjacent cylinder 
fb. 
As stated above, the eccentric rotating in the 

direction indicated by arrows 43, acts successively 
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4. 
upon the head of each piston 3. It follows 
therefore that the piston in cylinder lb has been 
advanced through half of its forward Stroke SO 
that its outer end 33b has all but closed inlet 
port 4b to shut off the flow of grease from the 
preceding cylinder fa. Piston 3b is according 
ly just about ready to start discharging grease 
under high pressure through its discharge valve 
26b into the common discharge passage. In the 
course of this half-stroke, head 34b has trapped 
grease under its shoulders and has forced it into 
chamber 7b, and at this juncture the head has 
just about closed the end of the feed chamber SO 
that its further advance Will force grease from 
that chamber through passage 23b to the inlet 
4c and into the bore f3c of the next adjacent 
cylinder c. 
The piston in this last-mentioned cylinder has 

been drawn to its most retracted position by 
spring link 4 f. Its outer end 33c has therefore 
uncovered inlet port 4C as much as it ever Will 
to allow for free flow of grease through feed pas 
sage 23b into the bore 15c. In this connection it 
may be noted that the inlet ports are of circular 
cross section and have been purposely drilled 
oversize to obtain a maximum port area. If the 
ports were of rectangular CrOSS Section, then at 
this stage of operation the end of the piston shaft 
and the lower edge of the port would be aligned. 
During the course of the retraction of piston 

3ic, its head 34c has projected into reservoir 2 
to such an extent as to uncover the end of cham 
ber 7 c. The grease Which has been churned and 
Swirled in reservoir 2 by the rotation of the ec 
centric, accordingly flows under the shoulders of 
this piston head so that when that element ad 
vances it will trap the grease and force it into 
the chamber for discharge through passage 23C 
into cylinder d. 
At the particular stage of the complete cycle of 

operation of the pump which is illustrated in Fig. 
, piston 3 fol in cylinder d is on its return 

stroke, having been half withdrawn by its con 
nection through link 4 with the advancing pis 
tion 3 lb in cylinder b. During the next quarter 
revolution of the eccentric, this piston Will of 
course be withdrawn to its fully retracted posi 
tion, comparable to that of piston 3 c in cylinder 

c. Still further rotation will start the advance 
of this piston to trap grease in its chamber 7d, 
to feed that grease through passage 23d to the 
inlet port 4d of the next adjacent cylinder a, 
and of course, to discharge grease at high pres 
sure from its outlet port 6d into common dis 
charge passage 25. 

It will be readily evident from the drawings 
that the Volumetric capacity of each chamber 7 
greatly exceeds that of the delivery portion of the 
bore 3 with which it is connected. Thus the 
advance of head 34a, into chamber a results in 
the feeding of a far greater quantity of grease 
to the bore of cylinder b than can be discharged 
by the piston in that cylinder. It is for this rea 
son that each cylinder is provided With the previ 
ously mentioned overflow port 5 which registers 
with an overflow passage 45 leading to the reser 
Woir 2. Accordingly when the bore of b has 
been completely filled with grease, any excess will 
flow through port f Sb and return directly to the 
reservoir through passage 45b. This arrange 
ment for feeding excessive quantities of grease 
to the several cylinders is highly advantageous in 
that it assures the complete filling of the cylinders 
under almost any conceivable operating condi 
tion. Thus, in the wintertime, when the grease 
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in the reservoir tends to gell, and to have almost 
no capacity for flowing, the oversize heads pro 
jecting into a crankcase still act to trap a suffi 
cient quantity of this stiff material to fill the 
very much smaller cylinder bores. Under these 
conditions, the quantity of grease fed through the 
passages 23 may be just sufficient to fill the high 
pressure portions of the cylinders with little or 
no overflow back to the reservoir. When, how 
ever, the grease is thin and free-flowing, a much 
greater quantity may be handled, but since any 
excess is returned immediately to the reservoir, 
the excess feeding Will not result in any Waste. 
The arrangement has the further advantage of 
aSSuring quick priming of the pump when it is 
first started up, so that the delivery of grease at 
high pressure may start promptly. 
In the operation of the pump, the rotation of 

the eccentric produces a thorough churning and 
swirling of the grease and a constant and con 
siderable displacement of it towards the ends of 
the chambers as they are successively opened. 
Both of these factors tend, of course, to make the 
grease flow into the chambers 7 and thence to 
the several cylinders. This action is particularly 
useful in the Wintertine When the mechanical 
Working of the stiffened grease renders it more 
fluid and free-flowing so that a continuous feed 
from the reservoir to the cylinders is made easier. 
Under test, the pump Was allowed to Stand idle 
in the Cold until the grease in the reservoir had 
gelled to a very stiff consistency. Almost imme 
diately upon starting the pump under these con 
ditions, grease was fed under pressure to the sev 
eral cylinders, and was discharged therefrom at 
full line pressure, which at times, reached a value 
of 8000 pounds per square inch. 
Any suitable means may be provided for the 

delivery of grease from discharge passage 25 to 
a point of usage. In the illustrated structure, this 
is very simply accomplished by providing one of 
the caps 29 with an extended head 46 which is 
internally threaded to receive a conventionaal 
connecting fitting; and by extending chamber 
28a through the head so that grease may readily 
flow therethrough. In view of the limited work 
ing space between the inner end of cap 29a, and 
the outer end of the cylinder, it is desirable to 
provide Supplementary discharge passages 47 
through which grease may flow, for example, 
When the inner end of passage 28d. is restricted 
by the lifting of ball valve 26d to permit a dis 
charge of grease from cylinders d. 
Such a pump lends itself to incorporation in 

a grease gun of the kind shown in Fig. 8. Refer 
ring to that figure, it will be seen that the gun 
includes an electric driven motor 48 secured by 
bolts 49 to one side of the cylinder block 0, and 
having a pistoi grip 50 which serves as the handle 
of the completed gun. The Shaft of this motor, 
of course, carries the eccentric 36 as shown in 
Fig. 2; and a trigger switch 5 serves as a ready 
means for controlling the operation of the motor. 
The gun also includes a cup 52 secured to the op 
posite side of block 0, and which is adapted to 
receive an opened can of grease 53 in such a po 
Sition as to feed grease continuously to the res 
ervoir 2. Such a can may be held in leak-tight 
relation to the cup by any suitable means, arms 
54 which are pivoted to the cup and have adjust 
able set screws 55 in their outer end, serving this 
purpose in the illustrated device. The flexible 
hose 55 which is threaded into the head 46 of 
cap 29a serves, of course, to deliver grease at high 
pressure to a fitting at its Outer end (not shown), 
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- gun of the illustrated type. 

6 
and from there to a conventional pressure fitting 
of the Alemite or other type. w - . . . . . 
The pump of the present invention is capable of 

delivering grease or the like at extremely high 
pressures which may at times exceed those that 
are safe for the operating conditions then exist 
ing. In order to prevent the building up of ex 
cessive pressures, a safety switch is preferably 
provided which may, for example, be connected in 
circuit with the motor 48 and which acts to open 
the circuit of that motor whenever the pressure 
in discharge passage 25 exceeds a predetermined 
Walue. As here shown, the SWitch comprises a 
fitting 57 which is threaded into the block 10, and 
which has a central bore 58 opening into the dis 
charge passage 25. A piston 59 is mounted in the 
bore and is adapted to seat against the shoulders 
6 of the fitting, and to be held yieldingly in that 
position by spring 6 which is confined under the 
head of cap 62 which is threaded upon the fitting. 
The adjustment of the position of this cap, of 
course, increases or decreases the tension of 
spring 6, and accordingly sets the pressure which 
must be generated in discharge passage 25 to un 
seat the piston. Whenever that occurs, the piston 
acts upon a Switch 63 (indicated diagrammatical 
ly) which is secured to fitting 57 by brackets 64 to 
open an electrical circuit including motor 48, thus 
bringing the motor and the pump to a stop. 

It is preferred that one df the micro-acting 
types of switches be employed which will respond 
to a very minute movement of the piston. It will 
be apparent, however, that any suitable switch ar 
rangement can be utilized to accomplish the de 
sired result, or that a relief valve may be substi 
tuted for the Switch, which Valve Will respond to 
the building up of an undesirably high pressure 
in passage 25 to open that passage, and allow an 
overfioW of grea.Se. 
The illustrated and described gun is of a size 

comparable to that of a standard hand-operated 
grease gun so that it is readily portable. It will 
be evident, however, that unlike such a conven 
tional gun it does not require a manual filling of 
the reservoir. All that is required of a filling sta 
tion attendant, for example, is that he shall open 
a sealed can of grease and apply it to the cup 52. 
Thereafter the pump acts to withdraw grease from 
the can and to deliver it in the clean and uncon 
taminated condition in which it was supplied by 
the grease manufacturer. 

It will be apparent that the pump is not limited 
to the small size here shown, nor to use in a hand 

It may be made of 
any appropriate capacity and may be incorpor 
ated in a stationary grease dispenser or in one of 
the semi-portable types of dispensers, or it may 
be employed in any suitable Way for acting upon a 
viscous fluid to raise the pressure thereof to a de 
Sired value. 

Since certain changes may be made in the en 
bodiment of the invention which are well within 
the skill of the mechanic in the art, it is intended 
that the foregoing shall be construed in a descrip 
tive rather than in a limited sense. 
We claim: 
1. A pump for grease and other viscous fluids 

comprising a crankcase which is adapted to serve 
as a reservoir for grease or the like; a plurality of 
Oppositely disposed cylinders extending radially 
from said crankcase, each cylinder having a 
chamber opening into said crankcase, a bore of 
Smaller diameter extending beyond said chamber, 
an inlet port to said bore, and a discharge port 
constituted by the outer end of said bore; a feed 
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passage between said chamber of each cylinder 
and said inlet, port to the bore of the next adja 
cent cylinder; a discharge passage connecting all 
of said discharge ports; a discharge Valve seated 
in each discharge port and controlling the foW 
of grease therefrom to said discharge paSSage; a 
piston, disposed for reciprocation in the bore of 
each of said cylinders; each said piston having 
an enlarged head at its inner end Which is adapt 
ed during a part of its stroke to project into said 
crankcase, and during a further part thereof t0 
force grease from said crankcase into the cham 
ber of its associated cylinder and through said 
feed passage into the bore of the next adjacent 
cylinder; and means in said crankcase for re 
Ciprocating said piston. 

2. A pump for grease and other viscous fluids 
according to claim 1 characterized in that the 
head of each piston is adapted to deliver a greater 
quantity of grease to the bore of the next adja 
cent cylinder than can be discharged by the piston 
in that adjacent cylinder, and by an overflow port 
in each cylinder aligned with the inlet port there 
of for returning eXcess grease to said crankcase. 

3. A pump for grease and other viscous fluids 
according to claim 1 characterized in that said 
means for reciprocating said pistons outwardly 
comprises an eccentric which is disposed within 
said crankcase whereby it may serve in rotating 
to churn grease therein and to Wipe it towards 
the inner ends of Said chambers, and links con 
necting the pistons in oppositely disposed cylin 
ders and serving to hold the inner ends thereof in 
operative relation to said eccentric. 

4. A pump for grease and other viscous fluids 
comprising a cylinder block haWing a centrally 
located reservoir for grease or the like; a plurality 
of oppositely disposed cylinders extending radially 
from said reservoir, each cylinder having a cham 
ber at its inner end which opens into said reser 
voir, a bore of smaller diameter extending beyond 
said chamber, an inlet port to said bore, and a dis 
charge port constituted by the outer end of said 
bore; a feed passage between the chamber of each 
cylinder and the inlet port to the bore of the next 
adjacent cylinder; a discharge passage connect 
ing all of said discharge ports; a discharge valve 
seated in each discharge port and controlling the 
flow of grease therefrom to said discharge pas 
sage; a piston disposed for reciprocation in the 
bore of each said cylinders; each said piston hav 
ing an enlarged head at its inner end Which is 
adapted during a part of its stroke to project into 
said reservoir and during a further part thereof 
to force grease into the chamber of its cylinder 
and through said feed passage into the bore of 
the next adjacent cylinder; an eccentric mounted 
for rotation in said reservoir said eccentric Serv 
ing to drive said pistons outwardly and also to 
churn grease in said reservoir; and links connect 
ing the pistons in oppositely disposed cylinders 
for holding the heads of such pistons in coopera 
tion to Said eccentric. 

5. A pump for grease and other viscous fluids 
according to claim 4 characterized in that the 
head of each piston is adapted to feed a greater 
quantity of grease to the bore of the cylinder than 
can be discharged by the piston in that cylinder, 
in that each cylinder has an over-flow port 
aligned with the inlet port to its bore, and by a 
passage connecting each over-flow port with said 
reseWOil. 

6. A pump for grease and other viscous fluid ac 
cording to claim 4 characterized by a motor Se 
cured to one side of said block in operative rela 
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8 
tion to said eccentric, and by means on the other 
side of said block for feeding grease or the like to 
Said reservoir. 

7. A pump for grease and other viscous fluids 
according to claim 4, characterized by a motor Se 
cured to One side of said block in driving relation 
to said eccentric, and means on the other side of 
said block for holding a container of grease or the 
like in feeding relation to said reservoir. 

8. A pump for grease and other Viscous fluids 
comprising a central reservoir; a plurality of 
cylinders extending radially from said reservoir, 
each cylinder having a chamber at its inner end 
opening into said reservoir, and a bore of Small 
er diameter extending beyond said chamber, an 
inlet port to said bore and a discharge port from 
said bore; a feed passage between said cham 
ber of each cylinder and said inlet port to the bore 
of the next adjacent cylinder; a piston disposed 
for reciprocation in the bore of each such cylin 
der; each such piston having an enlarged head at 
its inner end which is adapted during a portion of 
its stroke to uncover the inner end of Such cham 
ber of its associated cylinder and to project into 
said reservoir, and during a further portion there 
of to force grease from said reservoir into said 
chamber of its associated cylinder and through 
said feed passage into the bore of the next adja 
cent cylinder; and said enlarged head of each 
piston being adapted to deliver a greater quan 
tity of grease to the bore of the next adjacent 
cylinder than can be discharged by the piston in 
that adjacent cylinder; an Overflow port in each 
cylinder aligned with the inlet port thereof for 
returning excess grease to said reservoir; and 
means for reciprocating said pistons. 

9. A pump for grease and other viscous fluids 
according to claim. 8, characterized in that said 
means for reciprocating said pistons includes an 
eccentric mounted for rotation in said reservoir, 
and in that said eccentric and reservoir are SO 
proportioned that the former serves to churn 
grease in the latter and to wipe it towards the 
inner ends of the chambers of Said cylinders 
Whereby to assist in feeding grease to the latter. 

10. A motor driven grease gun comprising a 
reservoir for grease, a plurality of cylinders ex 
tending radially from said reservoir, each such 
cylinder having an inlet port and a discharge port, 
a delivery passage connecting all of said discharge 
ports, a discharge valve between each discharge 
port and said delivery passage, a feed passage con 
necting each inlet port with said grease reservoir, 
a piston mounted for reciprocation in each cylin 
der, each Such piston having an inner end portion 
which is adapted during a portion of its stroke to 
feed grease from Said reservoir through. One of 
said passages to the inlet port of an adjacent 
cylinder, means for reciprocating said pistons in 
cluding an eccentric mounted for rotation in said 
reservoir, said eccentric also serving to churn 
grease in said reservoir. Whereby to maintain it in 
condition for flow, a motor for driving said eccen 
tric, and means for holding a container of grease 
in juxtaposition to Said reservoir to feed grease 
thereto. 

11. A motor driven grease gun including a 
pump comprising a reservoir for grease, a plural 
ity of cylinders extending radially from said 
reservoir, each such cylinder having an inlet port 
and a discharge port, a delivery passage connect 
ing all of said discharge ports, a piston in each 
cylinder having an outer portion which is adapted 
to force grease from that cylinder into said dis 
charge passage and an inner portion which is 
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adapted to force grease positively from said reser voir to the inlet port of the next adjacent cylin- REFERENCES CTED 
der, means for reciprocating said pistons includ- The following references are of record in the 
ing an eccentric mounted for rotation in said file of this patent: 
reservoir, said eccentric serving to drive Said 5 UNITED STATES PATENTS 
pistons outwardly and simultaneously to churn 
grease in Said reservoir whereby to maintain it in Number Name Date 
condition for flow; an electric motor secured to 1,050,108 Daimler, et al. ------ Jan. 14, 1913 
Said crankcase in driving relation to said eccen- 1261,061 Seymour ----------- Apr. 2, 1918 
tric, said motor having a portion which serves as 10 1,571,915 Frier -------------- Feb. 2, 1926 
a handle for the gun, and a switch mounted in 1776,659 Geffon ------------ Sept. 23, 1930 
Said handle portion for controlling said motor; 2,271,570 Pardee ------------- Feb. 3, 1942 
and means for holding a container of grease in 2,333,045 Rotter, et al. ------- Oct. 26, 1943 
Epsition to said reservoir to feed grease FOREIGN PATENTS 
ereo. JOHND.MORGAN. I5 Number Country Date 

PERCYB. LEWITT. 384,386 Great Britain -------- Dec. 8, 1932 


