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1

This invention relates to lubricant pumps and,
more particularly, to hand-operated pumps of this
class for use in a lubrication system to supply
lubricant to lubricant injectors.

The invention particularly pertains to hand-
operated lubricating pumps for supplying lubri-
cant through a supply line to a plurality of
lubricant injectors of the fype which act to inject
a measured charge of lubricant inte & bearing or
other itern to be lubricated upon development of
injector-cycling pressure in the supply line, and
which require venting of the supply lihe to reset
and refill with lubricant from the supply line.
Such injectors are shown, for example, in
U. S. Patents 2,122,177, 2,141,022, 2,283,638 and
2,448 583. The object of the invention is the pro-
vision of an improved hand-operated pump for
the purpose described which, with a simplified,
compact and economical construction, provides
positively and completely for venting of the lubri-
cant line throughout the duration of periods of
non-operation of the pump, whatever these
periods may be, which assures that no venting of
the supply line can occur during pumping, and
which can supply as many injectors as desired,
within certain practical limits, without being of
particularly large size and without being difficult
to operate.

In general, a pump of this invention comprises
a pump cylinder having an inlet in communica-
tion with a lubricant supply, and an outlet. A
plunger is reciprocable in the cylinder across the
inlet from a retracted position through pressure
and return strokes to pump lubricant from the
supply and force it through the outlet. In the
outlet is a check valve which is adapted to open
during pressure strokes and to close during return
strokes of the plunger. The check valve is pro-
vided with a vent, for venting the pump outlet to
the cylinder and hence to the supply. Associated
with the vent is a vent valve, which is controlled
by the plunger in such manner as to vent the
outlet to the cylinder only when the plunger is
in retracted position and otherwise to maintain
the vent closed. Other features will be in part
apparent 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
will be exemplified in the structures hereinaffer
described, and the scope of the application of
which will be indicated in the following claims.

In the accompanying drawings, in which several
of various possible embodiments of the invention
are illustrated,

20 Claims. (CL 184~-28)
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Fig. 1 is a full central vertical section of a pump
of this invention, illustrating the pump plunger
thereof in fully retracted position;

Fig, 2 is a partial elevation, with parts broken
away and shown in section on the same plane as
Fig. 1, illustrating a moved position of parts;

Fig. 3 is an elevation of Fig. 1 as viewed from
the right, with parts broken away and shown in
section on line 3-—3 of Fig. 1;

Fig. 4 is an elevation like Pig. 2, with parts
broken away and shown in section, illustrating
parts in the position occupied at the end of a
pressure stroke of the pump plunger;

Fig. 5 is a horizontal section taken on line 5—5
of Fig. 4;

Pig, 6 is a full central vertical section of another
pump of this invention, taken on line 6—6 of Fig.
10, illustrating the pumyp plunger thereof in fully
retracted position;

Fig. 7 is an enlarged fragment of Fig. 6;

Fig. 8 is a view like Fig, 7 illustrating a moved
position of parts;

Fig. 9 is a view like Figs. 7 and 8 illustrating a

_ further moved position of parts;

Tig. 10 is a plan view of Fig. 6;

Fig. 11 is g vertical section taken on line {i—t 1
of Fig. 10; and,

Fig. 12 is a vertical section taken on line {2—{2
of Pig. 6.

Similar reference characters indicate corre-
sponding parts throughout the several views of
the drawings.

Referring to the drawings, Figs. 1-5 illusfrate
a pump of this invention which is particularly
suitable for pumping oil through a supply line
to a plurality of injectors of the type above de-
scribed. As shown, this pump comprises a lu-
bricant container, generally designated |, com-
prising a barrel 3 having a tapered lower end 5.
Threaded on the upper end of the barrel is a
head T formed for bracketing the pump in ver-
tical position on or adjacent an apparatus
equipped with injectors for lubricating various
elements of the apparatus requiring lubrication,
such as bearings. The head 7 is formed with a
vertical guide bearing 9 for a piston rod I
adapted to reciprocate vertically in the line of
the axis of the barrel. The upper end of the
rod above the head 7 is formed flat, as indicated
at 13, and is pin-connected at 15 in a clevis 17
at the upper end of a curved operating lever or
handle (9. A link 21 is pin-connected at one
end to the handle in the clevis, as indicated at
23, and at its other end to the head 1, as indi-
cated at 25, to constrain the handle to swing in
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a vertical plane. The handle is curved to extend
down alongside the container |. By grasping
the lower end of the handle and swinging it up-
ward, the rod 11 may be driven downward. En-
gagement of the part of the handle grasped by
the hand with the wall of the barrel 3 at about
the upper end of the taper 5 determines a raised,
retracted position of the rod, illustrated in Fig.
1. The handle has a knob 2§ at its lower end.
The arrangement is such that when the handle
is grasped at its lower end in the normal way

to reciprocate the rod I, it is impossible to.

swing the handle into engagement with the bar-
rel because the fingers come between the handle
and the barrel. The head 1 is formed with a
filling opening 21, closed by a spring cap 28.

The piston rod I{, in moving downward, effects
a pressure stroke of a piston or plunger 29 which
reciprocates in a bushing 21 constituting a pump
cylinder located in the lower end of the barrel
3. The cylinder 31 is formed adjacent its lower
end with a head 33 which is threaded into the
lower end of the barrel. Above the head, the
cylinder is provided with radial inlet ports 35,
surrounded by a strainer 317, for flow of lubricant
from the container I into the cylinder 31 when
the lower end of the plunger 28 is raised above
the ports. The cylinder 31 is open at both ends
and its lower end is counterbored to provide an
enlarged axial outlet opening 38 with an out-
wardly facing annular valve seat 39 at the inner
end of the opening for seating a special valve
member 41i.

The valve member 4i comprises a hollow ¢y~
lindrical body 43 formed with a nose 45 at its
upper end for sealing engagement with the valve
seat 239. The body 43 is formed below the nose
with two axially spaced heads, the upper head
being designated 471 and the lower head being
designated 49, which guide is for vertical slid-
ing movement toward and away from the valve
seat 39 in a vertical cylindrical valve passage 5i
formed in a pump outlet body 53. The latter
is of generally hollow cylindrical form in its
upper portion and has an outwardly extending
flange 55 at its upper end. It is held in assembly
as an extension from the lower end of the pump
cylinder 31 by a gland nut 56 which compresses
a packing 51 between the flange 55 and the
lower end of the pump cylinder. The upper
head 47 on the valve 41 is hexagonal or the like
to provide spaces 58 (Fig. 5) for flow of lubricant
from above the nose 45 to the space between the
heads 47 and 49, and the cylindrical body 43 is
provided with radial ports 59 between the heads
for flow of lubricant from the space between the
heads 41 and 49 into the outlet passage 51 below
the nose. The valve 4i is biased upward toward
sealing engagement of its nose with the valve
seat 39 by a spring 61 reacting from the lower end
of the passage §f. The passage 51 opens at its
lower end into a smaller vertical axial passage
€3 in the body 53. The body 538 is formed with
a transverse port 65 leading from passage 63
which constitutes the pump outlet and into which
may be connected a supply line (not shown)
leading to the injectors.

A short tube 87 is threaded in an aperture
through the nose 45 of the valve 41, the bore of
the tube providing a passage or vent 69 allowing
for communication from below the nose to the
pump cylinder 3f{. The upper end of the tube
constitutes a valve seat for a needle valve TI.
The tube extends below the nose and a packing

13 is compressed by the spring 61 between the
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nose and a washer 15. The plunger 29 is of hol-
low cylindrical form and, at its lower end or
pressure face, has an inwardly turned annular
flange or shoulder 77 defining a central opening
19. The upper end of the needle valve has a
close sliding fit in this opening. The lower end
of the needle valve is tapered to seat in the
upper end of the tube 67. The needle valve has
a reduced-diameter extension or stem 81 ex-
tending axially upward from its upper end within
the plunger 29. Threaded on the upper end of
the plunger is a head 83 which has an outwardly
directed flange 85 forming a spring abutment
shoulder and an upwardly extending stud 81
which fits loosely in an opening 89 in the lower
end of the piston rod I1. ‘The plunger 29 is
biased upward by a helical compression spring
91 surrounding the pump cylinder 3i and plunger
29 and reacting from the head 83 against the
shoulder 85. A helical compression spring 93
located within the plunger is compressed be-
tween the head 83 and a collar 95 loosely slidable
on the stem 81 within the plunger, the spring
surrounding the stem.

The parts are so proportioned that when the
handle {9 is in engagement with the barrel 3,
and piston rod (I is raised to the upper end of
its stroke, as illustrated in Fig. 1, the spring 94
holds the plunger 29 in a fully retracted position
at the upper limit of its stroke wherein its lower
end is raised to unblock the ports 35. Under
these circumstances oil flows from the supply in
barrel 3 through the ports 35 into the pump
cylinder 31 and fills the latter below the plunger
and above the check valve 41. Also, the collar
95 is lifted at this time by the annular flange 11
at the lower end of the plunger above the shoul-
der 97 at the lower end of the valve stem 8f,
thereby relieving the needle valve 71 of the force
of spring 93. Thus, with the parts in the posi-
tion shown in Fig. 1, spring $3 does not exert
its force on the needle valve at all, and the
latter may move freely upward a small distance
until its shoulder 97 engages the collar 95.
Movement of the needle valve through this small
distance is sufficient to unblock the vent 69.
When the handle is grasped by the hand at its
lower end in normal manner, the rod 11 is moved
downward and moves the plunger 29 downward
from its retracted position a distance such that
the collar 95 engages the shoulder §7, where-
upon spring 93 exerts its force on the needle
valve Tl to bias it downward and thereby block
the vent 69. Closing of the vent 69 occurs in
an intermediate position of the plunger prior to
closing of the cylinder inlet ports 35. As the
handle is swung upward, the spring 83 is more
heavily compressed and thus exerts increased
force on the needle valve to hold it in closed
position.

The pump is equipped with an indicator to
afford a visible indication that sufficient pres-
sure has been developed in the system supplied
by the pump to cycle the injectors. As shown
best in Fig. 3, this indicator comprises a fitting
101 threaded in a transverse socket 183 in the
lower end of the body 53. The inner end of the
fitting is smaller than the socket so that a pres-
sure chamber 105 is provided at the inner end
of the socket. The fitting has a bore (87 in its
inner end open to the chamber 105 and its outer
end is counterbored as indicated at 109. A
plunger {11 is slidable in the bore, with a pack~
ing 113 at its inner end. A stem {15 having a
head 117 at its inner end is slidable in the coun-



2,616,524

5

terbore 109, the outer end of the stém éxtending
through a plug 119 threaded in the outer end
of the counterbore. A compression spring 121
is located in the counterbore surrounding the
stem and reacts from the plug against the head
f11 to bias the stem to an innermost position
wherein the head engages the shoulder 123 at the
inner end of the counterbore. In this position,
the outer end of the stem just protrudes from
the plug. A narrow passage 125 in the body 53
connects the pump outlet passage 5i and the
chamber [05. The arrangement is such that
when the pressure in the pump outlet and cham-
ber 105 reaches a predetermined injector-cycling
value, the plunger {{1 is driven to the left as
viewed in Fig. 3 and drives the stem 115 to the
outer position indicated in dotted lines in Fig. 3,
to provide a visible indication that injector-cy-
cling pressure has been attained. Upon relief of
pressure, spring 121 biases the stem and plunger
back to their initial position.

The above-described pump is mounted in ver-
tical position on or adjacent apparatus equipped
with lubricant injectors of the type above men-
tioned, with an injector supply line (not shown)
connecting the pump outlet port 65 and the in-
jectors. The container I is filled with oil through
filling opening 27. Spring §{ normally holds the
plunger 29 and the rod {{ in raised position at
the. upper limit of their stroke, with the lower
end portion of the handle 1§ engaging the wall
of the container. With the plunger in retracted
position at the upper limit of its stroke, the col-
lar 85 is lifted by the flange 17 above the shoul-
der. 91, and the valve T{ is entirely relieved of
the force of the spring 23. Thus, if there is any
pressure in the pump outlet below the valve 4f,
this will open the needle valve and be vented
upward through the vent 69 into the pump cyl-
inder.

To cycle the injectors so that each will deliver
a charge of oil, the handle is grasped and pumped
up and down until the pressure developed by the
pump in the injector supply line reaches injector-
cycling value (600 to 1000 p. s. i.. for example),
as indicated by popping out of the indicator stem
115, which acts as a telltale. Each upstroke of
the handle causes a downward pressure stroke of
the pump plunger 28 and, upon each downstroke
of the handle, spring 81 returns the plunger 29
through a return stroke, at the end of which the
pump cylinder 31 is charged for the next pressure
stroke. Immediately upon grasping the handle,
the plunger is moved down a distance such that
the force of spring 83 is brought to bear upon
the needle valve 71, so that this valve closes
(see Fig. 2). TUpon each pressure stroke of the
plunger, the force of the spring $3 on the needle
valve decreases from the initial to the final end
of the pressure stroke. Though the plunger 29
moves upward upon each return stroke, it can-
not move upward far enough to relieve the force
of spring 93 on the needle valve, because as long
as the handle is being grasped, it is impossible
for the handle to be moved into engagement with
the container, and hence it is impossible for the
plunger 29 to move upward far enough for its
flange 11 to lift the collar §5. Thus, needle valve
71 remains closed throughout the operation of
handle {9 to hold pressure in the pump outlet and
the supply line. If wiil be understood that upon
each downstroke of the plunger 29, the check
valve £1 opens for flow of oil from the cylinder
to the pump outlet.

. As.soon as the operator is apprised of the de-
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velopment of injector-cycling pressuie in the
pump ouflet by the popping out of the telltale
115, he simply releases the handle 19. Spring
81 thereupon biases the plunger 29 and the rod
upward to the upper limit of their stroke, the
handle 19 returning to its rest position in en-
gagement with the container | (Fig..1). This
frees the needle valve T1 of the force of spring
93, and the valve Tl opens under the pressure
in the passage 51 and vents the injector supply
line, oil returning to the container I. Upon
venting of the supply line, the injectors re-
charge, as will be understood. The valve Tl re-
mains free to open as long as the handle is at
rest, to insure venting of the injector supply line.

From the above, it will be seen that the valve
41 acts as a check valve in the pump outlet
adapted to open during pressure strokes and to
close during return strokes of the pump plunger
29. The needle valve T{ acts as a vent valve in
association with the vent 69 in the check valve
41. The needle or vent valve Tl is mechanically
controlled by the plunger in such manner as
positively to close the vent 83 when the plunger,
in being moved from its Fig. 1 retracted position,
reaches an intermediate position prior to closing
of the cylinder inlet ports 35, and positively to
maintain the vent closed throughout the re-
mainder of a pressure stroke and also during
retraction of the plunger provided the plunger
is not retracted past said intermediate position.
Thus the valve Tl is controlled to vent the pump
outlet to the pump cylinder 31 only when the
plunger is in retracted position (Fig. 1) and
otherwise closes the vent.

Figs. 6-12 illustrate a modified type of pump
of this invention which is particularly suitable
for pumping grease, as distinguished from oil,
through a supply line to a plurality of injectors.
As shown, this pump comprises a lubricant con-
tainer, generally designated 131, comprising a
container cylinder 133 having an upper head {35
and a lower head (371. The upper head is remov-
ably threaded on the upper end of the barrel.
At 139 is shown a rod extending through the
center of the head and slidable in a guide bear-
ing 14} carried by the head. On the upper end
of the rod above the head 135 is a knob 143. A
piston 145 is slidable on the rod within the cyl-
inder 133. The piston is biased downward to-
ward the head 137 by a helical compression spring
147 in the cylinder surrounding the rod and re-
acting from the head 135. The arrangement is
such that the head 135, rod 139, piston (45 and
spring 14T may be removed from the cylinder as
a, unit, the cylinder filled with grease, and the
head 135 and associated parts replaced, where-
upon the expansion of the spring forces the
grease toward and into the lower head 131. The
cylinder may be loaded by pumping grease into
it through a suitable port, if desired. At 149 is
shown a telltale slidable in the upper head i35
for indicating when the cylinder is filled if loaded
in this manner.

The lower head {37 is formed for bracketing
the pump in vertical position on or adjacent an
apparatus equipped with injectors for lubricat-
ing various elements of the apparatus requiring
lubrication, such as bearings. It has a transverse
stepped cylindrical opening 151, which extends
through the head from one side to the other.
Fixed in this passage as by threading at 153 is a
bushing 155 constituting a pump cylinder. Pack-
ing for the cylinder 155 is shown at 157. {59 and
161. The cylinder is formed with an annular
peripheral groove {63 adjacent one end of the
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opening {51, this groove providing an annular
chamber receiving grease from the container {31
through a passage 164 in the head. Grease may
flow from this chamber into the cylinder through
radial ports 165 in the wall of the cylinder.

A pump plunger 167 is reciprocable in the pump
cylinder across the inlets 165 from the fully re-
tracted position illustrated in Fig. 6 through
pressure and return strokes. The plunger ex-
tends out of one end (the right end as viewed in
Fig. 6) of the cylinder and its outer end is formed
as a flat in a vertical plane, as indicated at 169,
being pin-connected at 171 in a clevis 113 at the
lower end of an operating lever or handle i75.
A link 1717 is pin-connected at one end to the
handle in the clevis, as indicated at 119, and at
its other end to the head (37, as indicated at
181, to constrain the handle to swing in a verti-
cal plane, effecting a pressure stroke of the
plunger when swung down, and a return stroke
of the plunger when swung up. The handle ex-
tends upward alongside the container and its up-
ward swing is limited by engagement of its up-
per end with the container i31. This engage-
ment of the upper end of the handle with the
container determines the fully retracted position
of the plunger 167. When the upper end of the
handle is grasped, it is of necessity moved away
from the container, and it is impossible to swing

the upper end of the handle into engagement -

with the container when grasped because the
fingers come between the handle and the con-
tainer. A tension spring 183 may be connected
between the handle and the head 137 to keep the
handle from rattling against the container if the
pump is mounted where it is subjected to vibra-
tion.

The other end of the pump cylinder 155 (its
left end as viewed in Fig. 6) is counterbored to
provide an enlarged axial outlet opening or
chamber {85 at the inner end of which is an
annular shoulder {87 forming an annular out-
wardly facing valve seat. A check valve 189
located in chamber {85 is biased toward the valve
seat {87 by a spring {91 reacting from a plug 193
threaded in the left end of the cylinder 155. The
cylinder 185 is formed with an annular peripheral
~roove (93 around the chamber (85, communica-
tion between the chamber and the groove being
provided by radial perts {87 in the wall of the
cylinder (55. The groove is located between
packings 159 and 161, At 199 is shown the pump
outlet pert, which is in communication with the
greeve and into which an injector supply line
may he connected,

The check valve {89 comprises a hollow cylin-
drical body 281 formed with a nose 283 at its
right end for sealing engagement with the valve
seat 181. The bedy 281 is formed with a hexag-
onal head 28% or the like, which guides it for
sliding movement in the chamber {85. In the
nose 283 is an axial vent opening 287. An annu-
lar packing member or washer 288 having its
central opening aligned with the vent opening
207 is compressed against the back of the nose
within the body 201 by a gland nut 2{1 threaded
in the body from its open left end. The gpening
207 in the nose, the cpening in the packing mem-
ber 238 and the opening in the gland nut 211 con-
stitute a vent port, designated 213.

Extending through the pump cylinder 55 from

the inner end of the plunger 167 is a vent valve-

2{8. This consists of a rod of such diameter as
to be capable of a sliding sealing fit in the vent
port 213 having a reduced-diameter end exten-
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sion 2{7. The length of the valve 215 is such
that when the plunger (57 is in its fully retracted
position (Figs, € and 7), the valve is withdrawn
from the vent port 2i3. TUnder these circum-
stances, the vent valve extension 2171 extends
through the vent port, but the chamber (85 is in
communication with the portion of the pump
cylinder i85 to the right of the check valve 189
through the vent port around the extension.
When the handle (75 is grasped, the plunger 671
moves from its retracted position to the left a
distance such that valve 215 enters and blocks
the vent port (Fig, 8). Closing of the vent 213
oceurs in an intermediate position of the plunger
prior to closing of the cylinder inlet ports (65.
The vent valve then maintains the vent port
blocked throughout the remainder of a pressure
stroke of the plunger and also maintains the vent
port blocked as the plunger returns toward
retracted position until it reaches its fully
retracted position (Fig. 7). However, as long as
the handie is being grasped, the plunger cannot
be returned all the way to fully retracted posi-
tion and hence under these circumstances, the
vent valve keeps the vent port blocked. When
the plunger i§7 is moved through a pressure
stroke, the extension moves through the spring
15§ and enters a bore 21§ in the plug 193.

The pump of Figs. 6-12, like that of Figs. 1-5,
is equipped with an indicator to afford a visible
indication that sufficient pressure has been devel-
oped in the system supplied by the pump to cycle
the injectors. As shown best in Fig. 11, this indi-
cator comprises a fitting 221 threaded in a verti-
cal socket 223 in the head (37. The fitting has
a bore 224 through its inner end and its outer
end is counterbored as indicated at 225. The
bore 224 is in line with a vertical bore 22T in the
head 137 below the socket 223. A bore 229 (Figs.
11 and 12) in the head connects the pump outlet
groove 183 and the lower end of the bore 227.
The outer end of the bore 229 is plugged as indi-
cated at 231 (Fig. 12).

A plunger 233 is slidable in the bores 224 and

3 227 and through a packing 235 compressed

between the inner end of the fitting 221 and the
inner end of the socket 223. A stem 237 having
& head 239 at its inner end is slidable in the
counterbore 225, the outer end of the stem
extending through a plug 241 threaded in the
outer end of the counterbcre. A compression
spring 243 is Ilocated in the counterbore sur-
rounding the stem and reacts from the plug
against the head 239 to bias the stem to an inner-
most position wherein the head engages the
shoulder 245 at the inner end of the counterbore.
In this position, the outer end of the stem just
protrudes from the plug. The arrangement is
such that when the pressure in the pump outlet
reaches a predetermined injector-cycling value,
the plunger 223 is driven upward as viewed in
Fig. 11 and drives the stem 237 to the outer posi-
tion indicated in dotted lines in Fig, 11, to provide
a visible indication that injector-cycling pressure
has been attained. Upon relief of pressure,
spring 2£3 biases the stem and plunger back to
their initial position.

The pump of Figs. 6-12 is mounted in vertical
positicn on or adjacent apparatus equipped with
lubvicant injectors of the type ahove mentioned,
with an injector supply line (not shown) con-
necting the pump outlet port 189 and the injec-
tors, The container {51! is filled helow the piston
145 with grease, which is forced by the piston
toward and into the annular pump inlet cham-
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ber 163. The handle {15 and the plunger 187
normally occupy the fully retracted position
shown in Fig. 6, with the upper end of the handle
engaging the container and the plunger retracted
to clear the inlet ports 165, so that grease may
flow into the pump cylinder. In the fully
retracted position of the plunger, the vent valve
215 is withdrawn from the vent port 213 (Fig. 1),
so that the pump outlet port 199 is in communi-
cation back to the container (31 through groove
185, ports 197, chamber 185, vent port 213, the
pump cylinder 155, ports 165, chamber 163 and
passage 164, thereby to vent the injector supply
line.

To cycle the injectors so that each will deliver
a charge of grease, the handle 175 is grasped
and pumped up and down until the pressure
developed by the pump in the injector supply line
reaches injector-cycling value, as indicated by
the popping out of the telltale indicator stem 237.
Each downstroke of the handle causes a pressure
stroke of the pump plunger 167 and each upstroke
of the handle returns the plunger toward, but
not all the way to its fully retracted position of
Figs, 6 and 7. Immediately upon grasping the
handle, the pilunger of necessity is moved far
enough to move the vent valve 2{5 to closed posi-
tion blocking the vent port 213 (Fig. 8). While
pumping, the vent valve does not open, because
as long as the handle is grasped it is impossible
to retract the plunger far enough to move the
vent valve to open position. Thus, the vent port
213 remains closed throughout the operation of
the pump handle. It will be understood that
upon each pressure stroke of the plunger, the
check valve 189 opens (Fig. 9) for flow of grease
from the pump cylinder to the pump outlet.

As soon as the operator is apprised of the
development of injector-cycling pressure in
the pump outlet by the popping out of the tell-
tale 237, he simply releases the handle {75. The
pressure in the pump outlet chamber 185, acting
on the end of vent valve extension 217, there-
upon drives the vent valve 215 and the plunger
187 to their fully retracted position of Figs. 6 and
7, whereupon the pump outlet (and the injector
supply line) is vented back to the container {31.
It will be understood that the pressure developed
by the spring (47 is considerably less than the
pressure developed in the pump outlet and the
injector supply line. This returns the handle
115 to its fully retracted position determined by
engagement of its hand-grasp portion with the
container. While the spring 183 assisis in this

return, the primary purpose of this spring is to

prevent rattling, and it could be omitted. Upon
venting of the supply line, the injectors
re-charge, as will be understood. ‘The vent valve
215 remains open as long as the handle is at rest,
to insure venting of the injector supply line.
From the above, it will be seen that the valve
189 acts as a check valve in the pump outlet
adapted to open during pressure strokes and to
close during return strokes of the pump plunger
i67.
ciation with the vent 213 in the check valve 189,
and is mechanically controlled by the plunger in
such manner as positively to close the vent 213
when the plunger, in being moved from its Fig.
6 and Fig. 7 retracted position, reaches an inter-
mediate position prior to closing of the cylinder
inlet ports i65, and positively to maintain the
vent closed throughout the remainder of a pres-
sure stroke and also during retraction of the
.plunger provided the plunger is not retragted past

The valve 219 acts as a vent valve in asso- -
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said intermediate position. Thus the valve 21(3
is controlled to vent the pump outlet to the pump
cylinder 155 only when the plunger is in fully
retracted position (Figs. 6 and 7) and otherwise
keeps the vent closed.

It will be seen that as to both the Fig. 1 and
Fig. 6 pumps, whenever the pump is not being
operated, the pump handle occupies its position
of rest in engagement with the lubricant con-
tainer of the pump, which serves as a stop for
the handle. With the handle in rest position,
the pump outlet is vented back to the container
through the pump cylinder, thus providing posi-
tively and completely for venting the lubricant
line supplied by the pump throughout the dura-
tion of periods of non-operation of the pump,
whatever these pericds may be. As soon as the
operator grasps the handle, however, the vent is
closed, to hold pressure in the lubricant line.
During pumping, the vent cannot be opened
because the handle cannot be returned to its rest
position as long as it is being grasped by the
hand. The pump may be stroked as many times
as necessary to build up injector-cycling pressure
in the pump outlet and lubricant line. Thus, a
large number of injectors may be serviced by one
pump, which need not be of particularly large
size nor difficult manually to operate.

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 the above
constructions without departing from. the scope
of the invention, it is intended that all matter
contained in the above description or shown in
the accompanying drawings shall be 1nterpreted
as illustrative and not in a limiting sense.

We claim:

1. A lubricant pump comprising a pump cylin~
der having an inlet and an outlet, a plunger
reciprocable in the cylinder and movable across
the inlet from a retracted position through a
pressure stroke and back to retracted position
through a return stroke, a check valve in the out-
let adapted to open during pressure strokes and
to close during return strokes of the plunger, said
check valve having a vent therein, and a vent
valve in association with the vent in the check
valve mechanically controlled by the plunger to
vent the pump outlet to the cylinder when the
plunger is in retracted position and positively to
close the vent when the plunger, in being moved
from its retracted position, reaches an interme-
diate position prior to closing of the cylinder
inlet, the vent valve maintaining the vent posi-
tively closed throughout the remainder of a pres-
sure stroke and also during retraction of the
plunger provided the plunger is not retracted past
said intermediate position,

2. A lubricant pump comprising a pump cyl-
inder having an inlet and an outlet, a plunger
reciprocable in the cylinder, a handle connected
to the plunger for manually moving it across the
inlet from a retracted position through a pres-
sure stroke, the retracted position of the plunger
being determined by engagement of the handle
with a stop, the stop being engaged by the part
of the handle grasped by the hand so that in
grasping the handle it is necessarily moved away
from the stop, and so that while the handle is
grasped it cannot be moved against the stop,
a check valve in the outlet adapted to open dur-
ing pressure strokes and to close during return
strokes of the plunger, said check valve having
a vent therein, dnd a vent valve in association
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with the vent mechanically controlled by the
plunger to vent the pump outlet to the cylinder
when the plunger is in retracted position and
positively to close the vent when the plunger,
in being moved from its retracted position,
reaches an intermediate position prior to clos-
ing of the cylinder inlet, the vent valve main-
taining the vent positively closed throughout the
remainder of a pressure stroke and also during
retraction of the plunger provided the plunger
is not retracted past said intermediate position.

3. A lubricant pump comprising a lubricant
container, a pump cylinder associated with the
container having an inlet in communication with
the container and an outlet, a plunger reciproc-
able in the cylinder, a handle mounted for
swinging movement toward and away from the
container connected to the plunger for manually
moving it across the inlet from a retracted po-
sition through a pressure stroke when the handle
is swung away from the container, the retracted
position of the plunger being determined by en-
gagement of the handle with the container, the
container being engaged by the part of the han-
dle grasped by the hand so that in grasping the
handle it is necessarily moved away from the
container, and so that while the handle is
grasped it cannot be moved into engagement
with the container, a check valve in the outlet
adapted to open during pressure strokes and to
close during return strokes of the plunger, said
check valve having a vent therein, and a vent
valve in association with the vent mechanically
controlled by the plunger to vent the pump out-
let to the cylinder and through the cylinder in-
let to the container when the plunger is in re-
tracted position and positively to close the vent
when the plunger, in being moved from its re-
tracted position, reaches an intermediate posi-
tion- prior to closing of the cylinder inlet, the
vent valve maintaining the vent positively closed
throughout the remainder of a pressure stroke
and also during retraction of the plunger pro-
vided the plunger is not retracted past said in-
termediate position.

4. A lubricant pump as set forth in claim 1,
further comprising a pressure indicator associ-
ated with the pump cylinder having a port in
communication with the pump outlet and
adapted to indicate development of a predeter-
mined pressure by the pump.

5. A lubricant pump as set forth in claim 2,
further comprising a pressure indicator associ-
ated with the pump cylinder comprising a tell~
tale biased in one direction to a retracted po-
sition by a spring and in the opposite direction
by pressure in the pump outlet and adapted to
move away from retracted position against the
spring bias when the pressure in the pump out-
let reaches a predetermined value.

6. A lubricant pump. as set forth in claim 3,
further comprising a pressure indicator associ-
ated with the pump eylinder comprising a stem
axially movable in a chamber and spring-biased
in one direction to a retracted position in the
chamber, said stem being biased in the opposite
direction by the pressure in the pump outlet and
adapted to move away from its retracted posi~
tion against its spring bias to a position pro-
truding from the chamber when the pressure in
the pump outlet exceeds a predetermined value.

7. A lubricant pump comprising a pump cyl-
inder having a radial inlet and an enlarged
axial outlet opening at one eng providing an
annular outwardly facing valve seat at the in-
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ner end of the opening, a plunger reciprocable
in the cylinder and movable across the inlet from
a retracted position toward the outlet opening
through a pressure stroke and back to retracted
position through a return stroke, a check valve
in the outlet opening, a spring biasing the check
valve toward the valve seat, the check valve
having an axial vent therethrough, and a vent
vale working in the pump cylinder in associ-
ation with the vent controlled by the plunger
mechanically to vent the outlet opening to the
cylinder when the plunger is in retracted posi-
tion and positively to close the vent when the
plunger, in being moved from its retracted po-
sition, reaches an intermediate position prior
to closing of the cylinder inlet, the vent valve
maintaining the vent positively closed through-
out the remainder of a pressure stroke and also
during retraction of the plunger provided the
plunger is not retracted past said intermediate
position.

8. A lubricant pump comprising a pump cyl-
inder having a radial inlet and an enlarged axial
outlet opening at one end providing an annular
outwardly facing valve seat at the inner end of
the opening, a plunger reciprocable in the cyl-
inder, a handle connected to the plunger for
manually moving it across the inlet from a re-
tracted position toward the outlet opening
through a pressure stroke, the retracted posi-
tion of the plunger being determined by engage-
ment of the handle with a stop, the stop being
engaged by the part of the handle grasped by
the hand so that in grasping the handle it is
necessarily moved away from the stop, and so
that while the handle is grasped it cannot be
moved against the stop, a check valve in the
outlet opening, a spring biasing the check valve
toward the valve seat, the check valve having
an axial vent therethrough, and a vent valve
working in the pump cylinder in association with
the vent mechanically controlled by the plunger
to vent the outlet opening to the cylinder when
the plunger is in retracted position and positively
to close the vent when the plunger, in being
moved from its retracted position, reaches an
intermediate position prior to closing of the
cylinder inlet, the vent valve maintaining the
vent positively closed throughout the remainder
of a pressure stroke and also during retraction
of the plunger provided the plunger is not re-
tracted past said intermediate position.

9. A lubricant pump comprising a lubricant
container; a pump cylinder associated with the
container having a radial inlet in communica-
tion with the container and an enlarged axial
outlet opening at one end providing an annular
outwardly facing valve seat at the inner end of
the opening, a handle mounted for swinging
movement toward and away from the container
connected to the plunger for manually moving
it. across the inlet from a retracted position
through a pressure stroke when the handle is
swung away from the container, the retracted
position of the plunger being determined by en-
gagement of the handle with the container, the
container being engaged by the part of the han-
dle grasped by the hand so that in grasping the
handle it is necessarily moved away from the
container, and so that while the handle is
grasped it cannot be moved into engagement
with the container, a spring biasing the check
valve toward the valve seat, the check valve hav-

ing an axial vent therethrough, and a vent valve

workin_g in the pump cylinder in association with
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the vent mechanically controlled by the plunger
to vent the outlet opening to the cylinder when
the plunger is in retracted position and posi-
tively to close the vent when the plunger, in be-
ing moved from its retracted position, reaches
an intermediate position prior to closing of the
cylinder inlet, the vent valve maintaining the
vent positively closed throughout the remainder
of a pressure stroke and also during refraction
of the plunger provided the plunger is not re-
tracted past said intermediate position.

10. A lubricant pump as set forth in claim 7,
further comprising a pressure indicator associ-
ated with the pump cylinder having a port in
communication with the pump outlet and
adapted to indicate development of a pxedeber-
mined pressure by the pump.

11. A lubricant pump as set forth in claim 8,
further comprising a pressure indicator associ-
ated with the pump cylinder comprising a tell-
tale biased in one direction to a retracted posi-
tion by a spring and in the opposite direction
by pressure in the pump outlet and adapted to
move away from retracted position against the
spring bias when the pressure in the pump out-
let reaches a predetermined value.

12, A lubricant pump as set forth in claim 9,
further comprising a pressure indicator associ-
ated with the pump cylinder comprising a stem
axially movable in a chamber and spring-biased
in one direction to a retracted position in the
chamber, said stem being biased in the opposite
direction by the pressure in the pump outlet and
adapted to move away from its retracted posi-
tion against its spring bias to a position pro-
truding from the chamber when the pressure in
the pump outlet exceeds a predetermined valve.

13. A lubricant pump comprising a pump
cylinder having a radial inlet and an enlarged
axial outlet opening at one end providing an
annular outwardly facing valve seat at the inner
end of the opening, a plunger reciprocable in the
cylinder and movable across the inlet from a
retracted position toward the outlet opening
through a pressure stroke and back to retracted
position through a return stroke, a check valve
in the ouflet opening, a spring biasing the check
valve toward the valve seat, the check valve hav-
ing an axial vent therethrough, a vent valve in
the pump cylinder for closing the vent, a spring
for biasing the vent valve to closed position, and
means carried by the plunger cooperable with
said vent valve biasing spring for relieving the
vent valve of the bias of said vent valve biasing
spring when the plunger is in retracted position,
the vent valve otherwise bheing biased closed.

14. A lubricant pump comprising a pump
cylinder having a radial inlet and an enlarged
axial outlet opening at one end providing an
annular outwardly facing valve seat at the inner
end of the opening, a plunger reciprocable in the
eylinder and movable across the inlet from g re-
tracted position toward the outlet opening
through a pressure stroke and back to retracted
position through a return stroke, a check valve in
the outlet opening, a spring biasing the check
valve toward the valve seat, the check valve hav-
ing an axial vent therethrough, the plunger being
hollow and provided with an inwardly directed
flange at its working end defining a central open-
ing, a needle valve adapted to close the vent
axially slidable in said central opening, a com-
pression spring in the plunger reacting from a
seat at the other end of the plunger against a
meémber slidable in the plunger, said member
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being engaged by said flange only when the
plunger is in refracted position and thereby being
moved away from the end of the needle valve in
the plunger to relieve the needle valve of the
force of said compression spring, the needle valve
being subjected to the force of said compression
spring in all other positions of the plunger.

15. A lubricant pump comprising a lubricant-
containing barrel, a pump cylinder fitted in one
end of the barrel extending axially of the barrel,
the cylinder having a radial inlet port spaced
from its inner end in communication with the
interior of the barrel and having an enlarged
axial outlet opening at its outer end providing
an annular outwardly facing valve seat, a
plunger reciprocable in the cylinder and movable
across the inlet port from a retracted position
toward the outlet opening through a pressure
stroke, a head on the other end of the barrel, a
rod slidable in the head aligned with the plunger,
a plunger return spring in the barrel biasing the
plunger into engagement with the inner end of
the rod within the barrel, a handle connected to
the outer end of the rod and linked to the head
for swinging movement toward and away from
the barrel to drive the plunger through a pressure
stroke when swung away from the barrel, the
retracted position of the plunger being deter-
mined by engagement of the handle with the
barrel, the barrel being engaged by the part of
the handle grasped by the hand, a check valve
in the outlet opening, a spring biasing the check
valve toward the valve seat, the check valve hav-
ing an axial vent therethrough, the plunger being
hollow, closed at its end engaged with the rod
and having an inwardly directed flange at its
other end defining a central opening, a needle
valve adapted to close the vent extending axially
in the pump cylinder and slidable in said central
opening, g valve stem extending from an annular
shoulder at the end of the needle valve in the
plunger, a collar slidable on the valve stem, a
compression spring in the plunger reacting from
the closed end of the plunger against the collar,
the arrangement being such that when the
plunger is in retracted position, the flange at the
lower end of the plunger engages the collar and
holds it away from the shoulder to rélieve the
vent valve of the force of the spring in the
plunger, the needle valve being subjected to
spring force in all other positions of the plunger.

16. A lubricant pump comprising a pump
cylinder having a radial inlet and an enlarged
axial outlet opening at one end providing an
annular outwardly facing valve seat at the inner
end of the opening, a plunger reciprocable in the
cylinder and movable across the inlet from a
retracted position toward the outlet opening
through a pressure stroke and back to retracted
position through a return stroke, a check valve

. in the outlet opening, a spring biasing the check
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valve toward the valve seat, the check valve
having an axial vent therethrough, and a vent
valve extending from the plunger comprising a
rod sized for a sliding sealing fit in the vent,
said rod being of such length that when the
plunger is in retracted position, the rod is with-
drawn from the vent, and in all other positions
of the plunger is entered in and seals the vent.
17. A lubricant pump comprising a pump cyl-
inder having a radial inlet and an enlarged axial
outlet opening at one end providing an annular
outwardly facing valve seat at the inner end of
the opening, a plunger reciprocable in the eylin-
der and movable across the inlet from a retracted
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position toward the outlet opening through a
pressure stroke and back to retracted position
through a return stroke, a check valve in the
outlet opening, a spring biasing the check valve
toward the valve seat, the check valve having an
axial vent therethrough, said check valve com-
prising a hollow cylindrical body formed at one
end with a nose for sealing engagement with the
valve seal and open at its other end, and having
an axial vent opening through the nose, an an-
nular packing in the body compressed against the
nose by a gland fitted in the open end of the body,
the openings in the nose and packing defining
a vent, and a vent valve extending from the
plunger comprising a rod sized for a sliding seal-
ing fit in the vent, said rod being of such length
that when the plunger is in retracted position,
the rod is withdrawn from the vent, and in all
other positions of the plunger ig entered in and
seals the vent.

18. A lubricant pump comprising a container,
a head at one end of the container containing a
pump cylinder extending transverse to the con-
tainer, the cylinder having a radial inlet port in
communication with the container through a pas-
sage in the head, the cylinder having an enlarged
axial outlet opening in one end providing an an-
nular outwardly facing valve seat, the head hav-
ing a pump outlet port in communication with the
outlet opening of the cylinder, a plunger recip-
rocable in the cylinder and movable across the
inlet port from a retracted position toward the
outlet opening through a pressure stroke, a han-
dle connected to the plunger and linked to the
head for swinging movement toward and away
from the container to drive the plunger through
a pressure stroke when swung away from the con-
tainer, the retracted position of the plunger be-
ing determined by engagement of the handle with
the contfainer, the container being engaged by the
part of the handle grasped by the hand, a check
valve in the outlet opening, a spring biasing the
check valve toward the valve seat, the check valve
having an axial vent therethrough, and a vent
valve extending from the plunger comprising a
rod sized for a sliding sealing fit in the vent,
the rod being of such length that when the plung-
er is in retracted position, the rod is withdrawn
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from the vent, and in all other positions of the
plunger is entered in and seals the vent,

19. A lubricant pump for injectors, comprising
a pump cylinder having an inlet and an outlet,
a plunger reciprocable in the cylinder from a re-
tracted position through a pressure stroke and
back to retracted position through a return stroke,
the cylinder inlet being open when the plunger is
in retracted position and closing upon movement
of the plunger from retracted position, a check
valve in the cylinder outlet opening upon pressure
strokes and closing upon return strokes, a vent
passage by-passing the check valve, a vent valve
mechanically associated with and controlled by
the plunger for opening and closing the vent pas-
sage upon movement of the plunger, the me-
chanical correlation between the plunger and the
vent valve being such that the vent passage is
opened only when the plunger is in a retracted
position, the cylinder inlet being opened during
return strokes of the plunger before it reaches
its retracted position, and means for operating
the plunger through pressure and return strokes
without full return of the plunger to retracted
position,

20. A lubricant pump as set forth in claim 19
wherein the operating means for the plunger com-
prises a handle for manually operating the plung-
er through pressure and return strokes, the pump
further including stop means adapted when the
handle is grasped to prevent return of the plunger
to its retracted position, and means biasing the
plunger to its retracted position when the handle
is released.

ALEXANDER P, FOX.
LUTWIN C. ROTTER.
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