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This invention-relates to pumping apparatus,
and with regard to certain more specific features,
to high-pressure, lubricant pumps. .

) This -invention .is an improvement upon the

5 structure set forth and described in United States

 Patents 1,925,832 and 1,963,783, issued to Alex-

ander P. Fox, on September. 5, 1933, and June

- 19, 1934, respectively. R
*_ Among the several dbjects of the invention may

10 be noted the provision of a lance or well type of
pump having a single motor unit-with a suction

tube applicable to original drum contfainers and .
the like for withdrawing fiuid such:-as lubricant,
and having the advantages usually obtained by:a -

15 two-stage compression without the-usual ‘com-
_plication inherent in effecting the same; the pro-
vision of apparatus of the class described which

will suc essfully pump heavy and viscous Tubri- -
cants at High pressure and at suitable rate with-

20 out losing prime; the pravision of apparatus of

the class described which provides a substantially -
.1,963,783.

‘continuous flow of lubricant rather than an in-
termittent one; the provision of apparatus of the

~ class described which will execute fewer strokes
9§ Dper unit of time and thus be subject to less wear,
and which nevertheléss has a greater volumetric
capacity ‘measured «in weight of fluid delivered

- per unit of time; and the provision of apparatus
of this class which will ‘be light in weight -and

' ‘g0 simple in construction. Other objects will be in
.part obvious and in part pointed out hereinafter.

The invention accordingly comprises the ele--

ments and combinations-of elements, features of
construction, and arrangements of parts which
5 will be .exemplified in the structure hereinafter
described, and the scope of the application of

which- will be indicated in the following claims.

" In the accompanying drawing, in which is

- {llustrated one of various possible embodiments .

. 40 of the invention, .

: Pig. 1 is a vertical section of the apparatus
{llustrating & down’ stroke, certain.valve parts
being shown in elevation; :

Pig. 2 is a fragmentary viev?,’“ similar to Fig. 1 ‘

© 45 but enlarged, showing the arrangement of parts
" after the completion of the down stroke; and,

. 'Fig. 3 is 4 view similar to Fig. 1 showing the.

arrangements of parts at the completion of an up
- ‘stroke. ) : ) . .

50 Similar reference characters indicate corre-
sponding - parts throughout the several views of
the drawing. S :

The present invention is characterized in gen-
eral by the showings in said Patents 1,925,832 and

" 55 1,963,783, to the extent that these show a lubri- -

cant pump consisting of motor unit attached to
lance-like cylinder adapted to be inserted through
openings in the heads of lubricant drums and the -
like, the motor being adapted to be air operated
to operate a pump in said lance-like cylinder to g
effect a suction of lubricant from the container
for delivery to suitable receiving receptacles.

As is disclosed in said Patent 1,963,783, viscous
lubricant may be effectively pumped by & two-
stage compression arrangement, the two motor--10
izing means for the two-stage compression -be-
ing. carried on: the pump cylinder. ‘While the

'{method shown in said Patent 1,963,783 has been.
“successful, it ‘has required the use of two com-

-plete. air motor cylinders in. connection with the 15
lubricant pump cylinder. The present invention
entirely “eliminates one of these cylinders, uses
.only 'one pressure stage and: produces & lighter,
neater and more economical and reliable device

- which incorporates”all of the functional advan- 20

tages of the apparatus ‘shown in said Patent -
"Referring now more. particularly to Fig. 1,
there is shown at numeral f an air motor or
engine of the same general type as that shown g2p -
in Fig. 4 of said Patent 1,925,832, the same. hav-
ing a cylinder 8 with a working piston 5 therein.
and suitable valve gear 1. An inlet connection.
9 for compressed air is used to serve air to the
air motor throush the valve gear 1. The piston go
6 receives air pressure alternately on opposite
sides thereof and at suitable intervals by means of
said valve gear 1.  The valve gear is operated
by means of a valve stem |1 having lost motion
connection with the parts associated with the 35
piston §.. Purther .description of the air engine
and its assoclated valve gear will not be givern,
*inasmuch as the construction is known from said
Patent 1,925,832. Patent 1,963,783 further shows
duplicate engines of the same character for effect- 49
ing two-stage compression. - - : S
The purpose of the sir engine | is to recipro- .
cate a piston rod 13 which is attached to. the
piston 8, said rod-I3 passing through a packing
gland 16 in & main body 17. The body {7 carries 45
a pair of outlet check valves 19 and 21 opening
outwardly to permit the outward passage of
lubricant under pressure but to prevent the re-
turn of the same. The.check valves I8 and 21 -
Jead to a suitable outlet 28 to which a hose or go°

" the like may be fastened to deliver compressed.

Iubricant to desired points.

Other features of the body {1, including the
manner of- cooperation with the opening in the
lubricant drum or the like will not be described, 55 '
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inasmuch as they have been made clear in said
patent.

Threaded to the bottom of the body {7, and

-adapted to extend into the lubricant drum (not
shown) is a pump cylinder 25 providing a main
chamber 671. The cylinder 25 includes a lower
continuation 271 and threaded below the con-
tinuation 27 is a second pump cylinder 28 which
carries a protective sleeve 3! for guarding against
the entry of bodies such as bolts, nuts or the like
which may have fallen into the lubricant.
Ancther downward exténsion from the priming
cylinder 29 is a priming cup' 32 having an en-
closing cap 35 and inlet openings 37 and 39. -The
openings 39 are positioned slightly lower than

- the openings 31.
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Within the cylinder 29 is a piston &1 having a

lap fit with the interior of the cylinder 29. The -
piston 41 has an opening 43 therethrough in

which are upwardly opening check valves 45.
The opening 43 communicates with the interior
of the cylinder 29 above the piston 41 by lateral
outlets 47.

Seating on the upper end of the pumping cylin-
der 28 is a check valve 49 which is pressed to a
seat by means of a spring 5§ reacting from a
fixed spider 53 having suitable openings permit-
ting upward passage of lubricant.

Seating on the upper end of the hollow exteu-
sion 27 is a similar valve 55 which is forced to

- @ seat by means of a spring 57 reacting from a
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“spider 59 which also has suitable openings for the.
upward passage of lubricant. Each of the valves
-49 and 55 is packed around a plunger §1 which

serves to transmit motion from the piston rod (3
to the piston 41.

The seat 63 for the upper valve 55 is of the
insert variety; whereas the seat for the lower
valve 4% is integral. .

The piston rod 13 and the plunger GI are con-
nected by a flexible joint connection 65, the pur-
pose of which is to obviate the -requirement of
exact concentricity between the said piston rod
andsaid plunger 6{ with its piston 41. However,
they are substantially coaxial or concentric.

In operation the body 11 is appHed to the open-
ing of a lubricant drum, whereupon the cylinder
25 and its extensions 27, 29 and 33 become im-
mersed in the lubricant. The cap 85 is at or ad-
jacent the bottom of the drum and the inlets 317
and 39 are near the bottom of the contained lu-

bricant. A pressure air line is attached to the -

fitting 9, and upon opening a suitable air valve,
the air engine I is actuated to reciprocate the
piston 5, provided a valve, used in connection with
the line from the outlet 23, is open. .

The above results in reciprocation of: the pis-
ton rod 13 and of the plunger rod 61, as well as
of the piston 41 in cylinder 29. Let it be as-
sumed in Figure 1 that the piston 5. is travelling
downwardly and that the device is primed. Un-
der these conditions the valves 55 and 49 are

forced to their respective seats by the effect of

the downward movement of plunger 6i within

the respective valve packings, by means of valve

springs 57 and 5{ respectively and by means of
engendered pressure above.them. The reason
for the pressure will be explained hereinafter.

At this time a charge of lubricant may be pre- ‘,

sumed to have been pushed upon-a previous stroke

into the interior 67 of cylinder 25. The diam-.

eters D1 and Dz of the piston rod 13 and plunger

61 respectively, are so related that the volumetric’

displacement of the rod 13 -as it enters said

chamber 61 is greater than that of the volumetnc

2,122,020 -

displacement of rod Bl as it leaves sald chamber
61. Because the larger volumetric displacement

of the piston rod {3 is being substituted for the
smaller volumetric displacement of the receding
plunger &1, the volume of chamber 61 is reduced,
and an amount of lubricant is displaced from the
space 67 which is equal to the difference in sald
volumetric displacements. The displaced lubri-
cant is forced out through the said valves {9 and
21 to and through the outlet 23.

At the same time that the above described dis-

charge of lubricant is taking place upon the down’

stroke, the downward movement of the plunger
61 forces down the piston &I in cylinder 29. At
this time it may be presumed that the priming
cup 33 has been filled with lubricant by the suc-
tion of the last upward stroke of the piston 4l,
and by the effect of the hydraulic head of the
lubricant in the drum, the lubricant having flowed
in, through the openings 37 and 39. The priming
period for the cup 33 is, advantageously, unusual-
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ly long, because the mere suction effect of the

" piston &1 is not depended upon for complete prim-

ing. Priming continues after the piston 41 has

reached the top of its stroke, and as it partially -

descends. Thus very viscous lubricant may be
pumped at high rates, inasmuch as full prime
is assured on each stroke.

25

-As the piston 41 descends, a vacuum is created .

in the space 69 above the piston, thereby drawing

- in lubricant from the drum, through the ports

31, 39, through valves 45 and spaces 43 and 41.
This action continues as long as the inlet ports
31 and 39 are not:completely covered by the pls—
ton 41.

At a later stage of the descent, the lower‘ edge

of the piston 4f reaches the lower-edge of the

lowermost port 29, thereby trapping a charge of
lubricant in the priming cylinder or cup 38. As
the piston further descends (Fig. 2) this trapped
lubricant is forcibly squeezed through the open
check valves 45. At first substantially all of this
lubricant is forced upwardly through the pas-
sages 43, 47 and into the space 69 to insure com-
plete filling of the latter. This is because the
length of the piston- 41 is about equal to the
distance from the bottoms of the lower inlets 39
to the tops of the upper inlets 37. Hence, as the

compressive action starts, all ports are substan-

tially closed. As it continues, the upper ports 87

- are slightly opened by the descending upper edge

of the piston 4f. Nevertheless, the opening ac-
tion of the ports is not great enough to prevent
lubricant from continuing to be forced toward the
space 89. The excess lubricant runs out through
the upper ports 37 as they open. ..

It should be understood that the length of the
piston 41 need not be such that the ports 37 and
39 are completely covered, although this is true
in the present embodiments, but only substan-
tially long enough that the piston substantially
obstructs the ports for at least a short period.
The action is not one of a primary maintained
stage of compression in the cylinder 69, but a
positive priming means for said cylinder 69. .

Thus the function of the cup 33 is to positively

prime the cylinder 69 under pressure of piston 41 =~ -

as its lower edge crosses the lower edges of port
39. . The function of the upper edge of the piston
41 crossing the upper edges .of the ports 37 is to

provide a by-pass overflow to the supply to pre- -

vent a hydraulic hammer in the space 69. By
this means-ean be eliminated any requirement

-for a fine calculation as to the volume of fAuid

to be transmitted from cylinder 33 to the space
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2,198,020 |
-draw & charge of fluid from cylinder 69 to cham-

§9. The process is one of forcing fluld from the

cylinder 33 up to the space 69 with back flow

through the inlet ports 31.
_ If the length of the piston 41 be slightly shorter
§ than the distance between the top of the hole 31
and the bottom of the hole 38, then during all of
the positions of the piston in the priming pump,
wherein fluid is compressed through the valve 45,
there is a back flow through the inlets 37. This
would merely reduce the. initial pressure with
which the lubricant is forced through the valves
48 to the cylinder 69, but nevertheless would in-
sure that the lubricant be placed under priming
pressure in the cylinder €9 with overflow thereof
to the portion 37. : .
_ Thus, considering the entire pump, or the down
‘stroke & charge of lubricant is forced from the
space 81 out through the outlet 23, and at the
same time a trapped charge of lubricant is urged
into the space 69 above the piston 41.
- The next action is for the piston rod 13 to move
upwardly from the position shown in Fig. 2 to
the position shown in Fig. 3. This also causes
upward movement of the plunger 61 and piston
&1. As the piston 41 moves upwardly, the valves
46 close and urging of lubricant starts in the space
69. At the beginning, this urging effects con-
tinued overflow action through the port 31, but

10

15

finally, when -the upper edge of the piston 41
reaches the upper edges of the ports 31, the pis- -

30..
ton &1 urges the lubricant in the space 69 to open
the valves 49 and 85, thus transferring lubricant
from the space $9 up to the space 61. The term
“urging” is here used for Treasons “which will

35 .appear.

.'The space 71 under the valve §5 and above:
the seat of the valve 48 is in the nature of a -,

transmission line, the member 21 forming an
adapter, by means of which the length of the
device may be adapted to drum depth. This space
11 could be entirely eliminated; also the extra
check valve 49, without changing the mode of
'operation. -One of the
‘21 may also be eliminated, so.far as the basic
theory of the device is concerned. . . o

It will further be seen that-as the piston &1
rises, the piston rod 13 also rises and is -with-
‘drawn from the chamber 61. At the same time
the plunger 61 moves into the chamber 67. In-
asmuch as the diameters D1 and Dz of the piston
rod 13 and of the plunger 61 respectively are ar-
Tanged to give a difference in volumetrie. displace-
ment, there will be provided in the space 6T an
extra available volume for Iubricant which must
be supplied by the incoming Iubricant. Hence.
'in order that lubricant may be moved to the pas-
sage 23 upon the up stroke, the volumetric dis-
placement of the piston 41 in chamber 68 is made
twice that of said difference in volumetric dis-
placements * between the piston rod I3 -and
plunger 8f. Thus, not only is the added space in
chamber 67 filled by suction (the increasing suc-
tion space being provided by the difference in
volumetri¢ displacement between piston rod 13

.cant is pumped into the ‘outlet 23 upon the up
. stroke. ‘Thus the differential suction effect of
rod 13 and plunger 81 aids the piston 4( in “urg-

70 89 to chamber $1. If it were not for the com-
T ve action of the piston 41 on that excess of

tuld that goes to the outlet 23 by reason of the
greater volumetric displacement of the piston 44
75 ih cylinder 68, the differential effect would alone

check valves 45 or 18 or’

and plunger 81); but, an equal amount of lubri-"

. ing” some (one half) of the fluid from cylinder

.3

ber 61. The advantage of this will appear.
From the sbove it will be seen that the differ-
ence in volumetric displacement between the pis-

ton rod 18 and plunger 6{ provides the means 5

by which lubricant is forced from the passage

67 upon a down stroke; and the fact that the -
volumetric displacement in cylinder 88 is greater
than that of sald difference (twice) accounts
for the pumping of lubricant upon the up stroke. 10
Thus the device is double acting (but not a two- .
stage) and a substantially continuous flow of
lubricant is attained from the outlet. It should

be understood that the dimensional relationships
set forth above are optional, and that it is pos- 15
sible; within the scope of the inventionm,’ to so
relate them that the amount of lubricant pumped

on the up and down stroke is different, although
substantially continual. For instance, if the vol- .
umetric displacement of the piston &1 in cylin-. 20

- der 69 were merely greater than the difference

in volumetric displacements between piston rod

i3 and plunger 61, and not necessarily double,
this would result in a-different fiow ‘upon the
up stroke than upon the down stroke but a flow 25
nevertheless. It is believed that the arrange- -
ment herein disclosed, however, is preferable, be-

", cause a substantially continuous and a substan-

tially constant flow is most desirable. The cri- .
terion for this condition is that the volumetric 30

‘displacement of piston 41 in. cylinder 69 shall be

twice the difference in-volumetric displacements
between the rod {3 and plunger 61:in chamber 67.

. Another way of stating the operation based
“ypon sald dimensional relationship is that the 35
_ volumetric displacement of the piston 41 in the

cylinder - 69 causes a . displacement of a given
amount- of ‘lubricant -into the chamber 67. At. -
the same time one-half of this displacement is

absorbed by the increaseé in volume of said cham- 40

ber 61 by reason of the recession therefrom: of

the difference in volumes of .the piston. rod. 135

and the plunger 61, and the other half of this
displacement passes to. the outlet -23. On the =

downstroke there is forced from the outlet’ 28 a 45

volume of lubricant corresponding to-the differ-

ence in volumetric: displacéments. between the .

piston rod- I3 and the plunger el -
An important advantage of the invention is '

in the action of the priming cup 33. ‘This cup 50
" is .evacuated upon the up stroke of the piston

41, During the relatively long interval that this -
stroke is completed and part of the down stroke

is accomplished, the cup Has time: to become
filled by the relatively slow flowing viscous lubri- 55
cant. " ‘The volume of the cup is:relatively large,

-compared to the volumetric displacement of pis-

ton-41 in chamber 69. Hence an ample charge. .
is obtained therein, even with slow rates of flow

of viscous lubricant. This means -that there is 60 -
" always available an ample charge. ’ i )

Furthermore, upon ‘movement of the piston 41
into the said ample charge in ‘the priming cup
33, there s assured by’ the throttled -overtiow
action the existence of a pressure at least equal 65
to that of atmospheric pressure upon the prim-
ing lubricant to force it into the cylinder §9. At
the same time no. hydraulic hammer is ericoun-
tered because of “said throttled overflow action

of -the compressed fluid through the gradually 70 3
Purthermore, as said ports .

opening ports. 37.
open wider, the resistance- to reciprocation of
the pump is reduced, this being after- the re-
quirement for priming- pressure has , :

.. Another advantage of the invention is that if 75




B the plston M becomes scored or otherwise worn

10

15

20

25

30

35

" 41, except that, in this case, the up stroke of
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‘So-as to-leak excessively under pressure, never-
- theless pumping will be accomplished. This is

because -the: difference in' volumetric: displace-
ment between the piston rod {3 and the plunger

61 in the chamber 67 results. (under these con- .

ditions): in a tendency to partial evacuation.

therein which draws lubricant through the valves. -

85 and 49 from the cylinder 89 without the aid
of piston §1. Under these. conditions the valves

B85 and 49 are also aided in the lifting thereof
* by the upward movement of the plunger 6! as.

suction is effected into the chamber 671. ‘Then
upon-the down stroke, this charge is forced to
the outlet 23.

Under said leaking conditions, as under non-

leaking conditions, there are two units of lubri--

cant in-the chamber: 68. One unit leaks back
past the leaky piston 41 as said piston rises; while
the other goes into the space 67 by suction. Un-
der these leaky conditions the device is a single
stroke apparatus which pumps-lubricant inter-
mittently on every down stroke, there being no

‘delivery upon the up stroke.

However, when the piston is ‘not scored or
leaky, assuming two units of lubricant in the
cylinder 69, upon the up stroke of the piston
41, one unit goes into and 'is retained in the
chamber 67, while the other units go through
said chamber €7 to the outlet 23. On the down
stroke the other unit which was retained in the
space 67 is pushed to the outlet 23.

A further advantage is that if one of the valves
5 or 49 fouls, the other will be operative to
complete an effective pumping. If both of the
valves 55 and 49 leak, the effect is of the nature
of the effect obtained by having a leaking piston

the piston - 41 is the effective one to force out
lubricant; whereas the down stroke is the one
which tends to fail to a degree depending upon

" the amount of leakage downwardly through said

45
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.valves 55 and 49.°

- Tt should be -understood that the principles
of the "invention may be carried out by appa-
ratus in which there is not necessarily a direct
alignment between the members 13, 6{, and 41.
This direct alighment is merely incidental to &
structure of optimum form and convenience in
manufacture.

Another advantage of the invention is that
fewer strokes per unit of time are necessary at

a given air pressure compared with machines

made with equal sized air cylinders and other- .
s wise comparable. :

For example:
~Operating at 150 pounds of air pressure, the

‘improved apparatus herein described makes 44

strokes per minute at a maximum pressure of
4,900 pounds per square inch on the lubricant.
It executes 4.09 strokes per ounce of lubricant

" delivered; giving 10.75 ounces of lubricant deliv-

85

70

ered per minute.
Comparable apparatus made accordlng to the
old ‘principle, also operating at 150 pounds per

square inchair pressure made 62 strokes per min- -
‘ute to produce the same maximum pressure of

4,900 pounds per square inch on the lubricant.
The strokes per.ounce of lubricant delivered were

'8.26; giving 7.5 ounces of lubricant delivered per

minute
Thus, the new apparatus saves ln strokes per

- minute, which reduces wear on the apparatus

(]

and requires less operating air. At the same
time the capacity of. the machine 1nctea_ses, as

2,122 020~

measured in ounces of lubncant pumped per

- unit of time,

From the above, it will be seen that this device

variety. No intermediate pressure is maintained
at any stage between the atmospheric pressure of
the lubricant in the drum and the final pressure
at the outlet 23. The resisting pressure in out-

‘let 23 is communicated both to the.cylinder 69

when the piston 41 is pumping on the up stroke,
and to the chamber 61 when the “differential
members {3 and 61 are pumping on the down
stroke. Both chambers 63 and §1 communicate
with the outlet upon compresion. In two-stage

- .apparatus this is not true.

As to the possible super-atmospheric pressure
engendered by compressing from cup 33 to cyl-
inder 69, this is only temporary for priming, and
upon the up stroke of piston 41 compression
starts from atmospheric in cylinder 69. With
some designs the super-atmospheric pressure of
prime is not even necessary, the function of the
priming cup then being merely the prevention of
a drop in pressure due to suction in cylinder 69
as the piston 4{ descends. This accomplishes
the same purpose of adequate prime with many
lubricants. Variation in the design in this re-
spect is accomplished by variation in lengths of
the piston 41, as compared to the distance be-
tween the tops of ports 37 and the bottoms of
ports 39.

In view of the above, it will be seen that the
several objects of the invention are achieved and
other advantageous results attained.

As many changes could be made in carrying
out the above constructions without departing
from the scope of the invention, it is intended
that all matter contained in the above descrip-
tion or shown in the accompanymg drawing
shall be interpreted as xllustratlve and not in a
limiting sense.

I claim: . '

1. In a pump, a cylinder, a hollow piston there-
in, a priming cup having an opening adapted to

‘receive fluid for delivery to the cup, said piston
.having valve means, the piston crossing said

opening upon movement toward the cup, the pis-
ton being adapted to enter said cup and having
a length such as to instantaneously close said
opening upon continued movement to force fluid
through the piston to 'said cylinder and upon
further continued movement to place said cylin-
der into communication with said opening where-
by lubricant under pressure is delivered both to

" the cylinder for charging and to said opening for

overflow, a chamber having a communication
with the cylinder, valve means in the communi-
cation, and a reciprocating differential means
having portions of different volumetric displace-
ments passing through said chamber and organ-
ized to reciprocate with said piston, said cham-
ber having an outlet, a valve in said outlet, said
piston pumping through said valves in the com-
munication to said chamber and having a dis-
placement adapted to force lubricant through
said outlet and to supply lubricant to the cham-
ber, said differential means effecting increase of
volume of the chamber. while said piston forces
lubricant thereto, the decreased volume of said
chamber effected by said differential means upon
a reverse stroke effecting a compression of lubri-
cant through said outlet.

2. In a pump, a cylinder, a hollow piston there-
in, a priming cup having openings adapted to re-
ceive fluid to flow to the cup, said piston having

. is essentially of the single compression stage
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plural check valves opening from the cup toward
the cylinder, the piston crossing said openings
upon movemeni thereof, the length of the piston
being adapted to fit said cup and upon movement
thereto to instantaneously close said openings to
force fluid through the piston to said cylinder
and upon continued movement to place said cyl-
inder into communication with said openings,

* whereby lubricant under -pressure is ‘delivered

10

15.

20

both to the cylinder for charging and to said
opening for overflow, a chamber having a com-
munication with the cylinder, plural valve means
in the communication,anda reciprocating member
having portions of different volumetric displace-
ments passing through said chamber and organ-
ized to reciprocate with said piston, said chamber
having an outlet, valves in said outlet, said piston
pumping through said valves in the communica-
tion to said chamber and having a displacement
adapted to force lubricant through said outlet
and to supply lubricant to the chamber upon
the differential means effecting increase of vol-
ume of the chamber, the decreased volume of said
chamber effected by said differential means upon

- reverse stroke effecting compression of lubricant

25

30

through said outlet.
3. A pump comprising a body having a cham-

ber with an outlet, a check valve in the outlet,

a reciprocating enginé upon said body; a recip-
rocating piston rod extending from said engine
into said ‘chamber, a plunger attached to said

. piston rod within the chamber and extending

35
- movement in the reverse direction said volume is

40

therefrom, said plunger and piston rod having
different volumetric displacements in the cham-
ber, whereby upon movement .in one direction the
volume of the chamber is decreased and upon

increased, said chamber having an inlet, a check
valve at said inlet opening inwardly to the cham-
ber, a cylinder attached to said body, a piston
in said cylinder attached to said plunger, said

" piston having a hollow portion communicating

with said cylinder, a check valve in said hollow

' ‘portion opening toward the cylinder, a priming

456

_eup -associated with said cylinder

and adapted
to receive said piston, fluid-receiving openings
associated with the priming cup and adapted to

be traversed by said piston to trap fluid in the
cup, said piston exposing portions of the open-
ing as it passes, whereby fluid is forced in part
to the cylinder and in part back through said
opening, the volume-reducing effect of the dif-
ferences in displacement of said piston rod and
plunger at this time forcing fluid from the cham-
ber, and upon reversal of movement said piston
moving fluid from said cylinder to the chamber,
the volummetric displacement of sai'ci piston in the

second cylinder being enough to supply the in-.

5
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crease in volume of the chamber caused by said -

differences in volumetric displacement of said
piston red and plunger, and normally to force
Auid to said outlet associated with the chamber.

4. In a pump, a cylinder, a hollow piston there-
in, a priming cup having an opening adapted to
receive fluid for. delivery to the cup, said piston
having valve means opening from the cup, the
front edge of the piston crossing said opening
upon movement toward the cup, the piston being
adapted to enter said cup and having a length
such as instantaneously substantially to throttle

" said opening upon movement in order to substan-
tially force fluid through the piston to said cylin-
- der and upon furthér movement to place said

cylinder in substantial communication with said
opening whereby lubricant under pressure is de-
livered both to the cylinder fur charging and to
said opening for overflow, a chamber having a
communication with the cylinder, valve means
in the communication, and a reciprocating differ-
ential means having portions of different volu-
metric displacements passing through said cham-
ber and organized to reciprocate with said piston,

said chamber having an ouilet, a valve in said

outlet, said piston having a displacement adapt-
ed to force lubricant through said outlet and
to supply lubricant to said chamber, said differ-
ential means effecting increase of volume in said
chamber while said piston forces lubricant there-
through, the decreased volume of said chamber
offected by said differential means upon 2 re-
verse stroke effecting a compression of ‘lubricant

through said outlet. . .
’ FRANK S. BARKS.
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