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1

This invention relates to liquid pumps, and with
regard to certain more specific features, to surge
compensated Iubricant-dispensing pumps.

Among the several obiects of the invention may
be noted the provision of a lubricant-dispensing
pump which, although operated by a direct-con-
nected reciprocating air engine tending to pro-
duce surging, and will in fact produce a sub-
stantially uniform dischrarge flow; the provision
of a pump of the class described wherewith
surging effects are minimized to the point that
they do not deleteriously affect lubricant delivery;
the provision of a pump of the class described In
which surge compensation is by means of a con-
venient and compact structure automatically
maintained at optimum efficiency; and the pro-
vision of g pump of this class which is simple in
form and reliable in operation. Other objects
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 structure hereinafter
described, and the scope of the application of
which will be indicated in the following claims.

In the sccompanying drawings, in which one
of various possible embodiments of the invention
is jllustrated,

- Flig. 1 is a side elevation of a lance type of
lubricating pump embodying the invention;

Fig. 2 is an enlarged fragmentary VeI’tICELl sec-
tion taken on line 2--—-2 of Fig. 1;

Fig. 3 is a fragmentary left-hand elevation of
Fig. 2 and including a broken-away section taken
on line 3—3 of said Fig. 2;

PFig. 4 is a fragmentary detail section taken on
line 4—4 of Fig. 1, and constituting a downward
continuation of Fig.2: and,

Fig. b is an enlarged vertical section taken
through g pressure-compensating element.

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

The general class of pumps to which the present
invention applies is referred to in U. S. Patents
2,215,852 and 2,269,423. Generally speaking, such
2, pump consists of a so-called lance type of
lubricant pump cylinder adapted to be inserted

into a barrel or the like of lubricant for pumping

lubricant therefrom. This pump is surmounted
by an integral reciprocating air engine which
operates the pump. The air engine and the
lance form 2 unit, the lance of which may be in-
serted through an opening in the top of a drum
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while the air engine is supporied at the upper
end of the lance cutside of the drum. The inlet
of the pump constituting the lance is within the
drum and the outlet is outside of and above it.
This outlet ordinarily has connected with it a
flexible lubricant line on the end of which is a
valve-controiled delivery nozzie for delivering
lubricant to the required points. In view of the
fact that apparatus of this general nature is re-
ferred to in said patents, only such details thereof
as are required for describing the present inven-
tion will be particularized herein.

One of the characteristics of apparatus of the
class described above is that the lubricant pump
is essentially of the single-stroke variety. That
is to say, on one of its strokes (the up stroke), it
has its largest volumetric displacement. Upon
the down stroke the volumetric displacement is
small or nil. Another way of stating ithis is that
the lubricant pump is essentially a lift pump.
This accounts for a definite surging action which
is undesirable at the cutlet nozzle. This surging
is intensified by reason of the fact that the fric-
tional resistance against a large velumetric flow
is greater than that against a smaller or nil
volumetric flow and hence the required air pres-
sure on the up stroke of the air engine is greater
than that used upon the down stroke. The pres-
ent invention by very simple means overcomes the
stated surging in apparatus of the class described
or its equivalent.

Referring now more particularly to the draw-
ings, there is shown at numeral | a lance-type of
lubricant pump having g pump cylinder 3. Cyl-
inder 3 has a lower inlet opening 9§ adapted to
receive Iybricant when the bottom of the cylinder
is inserted into the Iubricant of the drum, which

is usually at or near the bottom. Adjacent the

opening 5 is a foot or check valve 7 which opens
inward in response to flow into the cylinder 3
from the opening 8, but checks shut against any
tendency of lubricant to flow from the cylinder
3 out throueh the inlet 5. Sliding in the cylin-
der 3 above the check valve T is a piston indicated
generally by the numeral 9. This piston is car-
ried on the lower end of a piston rod 1i. The
piston 9 is constituted by a head 13 upon which
seats an open member {5, the latter being slidable
on the lower end of the rod {{ and biased to &
seat on {3 by means of a spring T reacting from.
an anchor 19§ on shaft [{. The member (9 slides
in the cylinder 3 and has packing rings 2f en-
oaoing the cylinder. It has openings 23 which,
when the member 15 is unseated, permit flow
from below the piston to points above it.
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In view of the above it will be clear that when
the piston 9 is reciprocated in the piston i a
pumping action will occur. Upon a down siroke,
lubricant in the cylinder { which is trapped akove
the check valve 7 will force the member 15 from
its seat on {2 thus progressing to a position adove
the descending piston and becoming locaied 1n
the parts of the cylinder | above said piston.
Upon an up stroke, the lubricant above the then

closed piston is forced out toward the upper end.

of the cylinder | while an additional charge is
drawn in below the piston through the eheck
valve 7. In order to eliminate desecription not

germane to the invention, the usual alr elimi-

nator used in connection with pistoms such as 8
has not been shown.

At the upper end of the cylinder ( is a bung
bushing 25 by means of which the apparatus Is
attached to the upper head of the lubricant
drum. The drum is not shown, being a standard
article of commeree., In the bung bushing 28 is
the pump outlet 27.

The air engine 29 for operating the lubricant
pump described surmceounts said pump, the upper
end 3! of the bung bushing 2% forming the lower
head of this air engine. The upper hollow head
of the engine is shown at numeral 33. Between
the heads 31 and 33 is the air engine cylinder
35 held in place by means of draw studs 38 con-
necting said heads.

In. the cylinder 3% is a piston 37 carried on a
hollow piston rod 39 which extends through. pack-
ings 81 in the lower head 3! and is connected
through a hollow coupler 43 to the pump rod
Ii. The hollow coupler 43 includes a cylindric
space 4% in which is carried a head 47 at the
lower end of the valve stemn 49, This hollow
coupler 439 allows for lost motion between the re-
ciprocating action of the piston 37 and the de-
sired reeciprocating action of the valve stem 489,
When the piston 37 reciprocates in the cylinder
39 it directly reciprocates the rod 1§ of the pump,
put reciprocation of the valve stem &8 is only
accomplished with. lost motion so that the stem
is reset to one of its positions or another at the
ends. of the strokes of the piston 3T.

Within the hollow head 33 is a snap-acting,
over-centering valve mechanism 9%{ which is op-
erated by the valve stem 49 to re-set a sliding
D-valve B3 for contreolling flow of compressed air
from the inside of the valve chamber 5f to ports
91 and 59 respectively. The D-valve %3 when
uncovering one port 89 admits air to it and at
the same time places the other port 57 in com-
municaticn with an exhaust port 55. Con-
versely, when thie port 48 is covered and the port
9F exposed, compressed air will flow into the
latter and exhaust will occur from the former.
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The D-valve 83 is operated with lost motion from -

a shoe 6. The shoe 6f in turn is operated with
lIost motion from a sieeve 83 attached to the
valve stem 49. Further description of the details
of the operating mechanism between the valve
stem 49 and the D-valve 53 will not be given since
it is described in detail in said Patent 2,269,423,
It suffices to say that the D-valve 53 is re-set each
time that the piston 37 approaches the end of
its stroke. In Fig. 2 it is shown in its upper posi-
tion.

At numeral %3 is shown an inlet counler for
recelving an air hose (not shown) for supplying
compressed alr to the valve chamber 5! from
a suitable compressed air supply tank.

The valve port 33 is in communication W1th
the upper end of the cylinder 35 through a pas-

60

65

70

5

- for the present purposes.

4

sage 61. ‘The port 57 is in communication with
the lower end of the cylinder 35 through pas-
sages 69, T and 73. Assuming that in Figs. 2
and 3 air is supplied under pressure to the fitting
65 of the valve chamber formed by the holiow
head 23, flow occurs through the passage 67 to
the upper side of the piston 237, thus driving it
down. At this time air which was under the
piston 37 from the previous stroke is exhausted
through ports T2, 71, 68, 57, through the D-valve
53 and to the exhaust port 838. Under these con-
ditions lubricant is transferred from the under
side to the upper side of the pump piston 8 and
very litfle is driven out through the pump out-
let port 21. 'The small amount of iubricant that
may be driven out due to the intrusion into the
pump cylinder 3 of the pump rod {i is negligible
When the piston 317
arrives at a point near the bottom of its stroke,
the valve mechanism 8{ trips the D-valve 83 fto
its alternate position connecting port 59 with the
exhaust 99 and exposing pori 57 to inlet pressure.
This admits air under pressure to passages b7,
69, T{ and T3 to the boftom side of the piston
37, thus raising it while air gbove the piston
exhausts through passages 67, 59 and 5%, pass-
ing under the D-valve 33. The rising piston
elevates the pump piston 9, thus compressing the
Iubricant charge above it and forcing the chiarge
through the pump outlet 2T and into the line 15.
If the valve at the end of line 19 is shut, then the
air engine and pump will stall when he total pump
piston pressure becomes enough to equal the total
air pressure on the piston 81. However, when-
ever sald valve is open, thie air engine will continue
to operate the pump to discharge lubricant, be-
cause then the resistance to pump discharge fiuid
Is lower than the applied pressure from the air

engine. The air pressure required for the pur-
pose 1s, however, substantial because of line
friction. |

In view of the above it will be seen that the
air pressure required underneath the piston 87
for a pumping or lift stroke is greater than the
alr pressure required above it for the down-
ward refurn stroke of the pump piston 9. 'This
fact is taken advantage of in carrying out the
objects of the invention. To fthis end a ported
connection is made at 1T with the air inlet pas-
sage 51 which leads fo. the top of the piston. 37.
‘This connection 71 communicates with a short
line 19 leading to the upper end of a compensat-
ing device. 8!. This device 81 is quite close to the
engine cylinder 3%. Its construction is detailed
in Fig. 5 wherein it will be seen to consist in an
upper head 83 and a lower head. 85 on a cylinder
81. In the lower head is a eross connection 89
between the pump ouflet 2T and the line 175.
Above the connection 89 is a rigid reticulated
guard plate 9 which admits lubricant under
lubricant line pressure into the eylinder 8§71. 'This
pressure is applied to the outside of a resilient
bladder 93 composed of synthetic rubber or the
like and carrying air in its interior 95. This
bladder is of more or less cylindric form as shown
and includes side rib-like indentations, one of
which is shown in Fig. 5 and numbered 97. Such
ribs inhibit longitudinal collapse of the bladder
while permitting Iateral compressibility. The
bladder is supported hetween the cylinder 87
and the head 83 by means of a clamped flange
989. The short line 79 communicates: with. the
interior of the bladder through a connection 10t
in which is a check wvalve 103 such as used on
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automobile tire inlets. This allows inward flow
of air but checks outward flow.

Beneath the opening {05 which admits air

from the head 83 into the bladder 93 is a rigid
angled plate 107 attached to the head 83. This
plate iIs not in the nature of a check wvalve but
merely acls as a guard over the port {08 to prevent
any adjacent portvions of the bladder 93 from
‘being jammed info the port 105 under possible
extreme conditions of collapse.
- The purpose of the screen 9 is to prevent
the bladder 93 from expanding into the connec-
tion 89 under any possible extreme conditions of
expansion.

Operation is as follows, assuming that an air
line connection is made with the fitting 6% so
as to deliver air to the chamber 33. The pressure
is at ordinary line pressure such as will be found
at most garages, say of the order of 150 to 200
p. s. 1. It is also assumed that the valve at the
end of line 13 is open. Starting with con-
ditions such asg shown in Fig. 2, the air will enter
the port 69 and pass through the passage H1
to the top of piston 31. The piston will be driven
down thus to drive down the pump piston Y
for transfer of lubricant from the bottom side
to the top side of the piston. Since the pressure
required to move the piston 37 under these con-
ditions is not the full 150 to 200 p. s. 1. and since
the valve port 59 is relatively small, there will
be a throttling action of the air through that
port 859 so that the pressure in the passage 67
and above the piston 37 does not reach full line
pressure. For example, it will hecome 90 p. s. 1.
'This reduced pressure is communicated through
port 71, line 19 and check valve [83 to the interior
g5 of the bladder 93 thus tending to expand the
bladder. After the piston 37 has descended, the
D-valve 53 becomes tripped to cut cominunica-
tion of air from the valve chamber 33 to the
top of the piston, and establish communication
through port 57T and passages 689, 71 and 13 with
the lower side of the piston 37, thus driving the
piston upward. This discharges the lubricant
on the upper side of the pump piston 59 out
through the port 21, passage 83 and outlet pipe
15. As above stated the friction in the outlet
line 7% requires a higher operating air pressure
than the above stated 90 p. s. i. Thus, although
the port 571 is also a restricted port, the piston
does not move until time has allowed pressure
to be built up sufficiently for the purpose. This
pressure will be much closer to the line pres-
sure of 150 to 200 p. s. i. At this time the pre-

viously applied 90 p. s. i. pressure in the bladder

93 is trapped therein by the check valve [83.
Thus the larger pressure in the communicating
passage 89 will constrict the bladder 93 against
its lower interior pressure.

It will be seen that upon the next downstroke
of the piston 3T there would ordinarily be no
more sustaining pressure in the line 15. The re-
sulting variations in pressure in the line 1% are
the cause of the stated surging or spurting action
for which it is designed tc compensate. The
compensation is provided by the fact that when
the piston 37 is descending, the resilient air
pressure in the bladder 83 will tend to re-expand
it and thus supply pressure for continued flow
in the line 75. While the lubricant flow sup-
plied under the expansive action of the bladder
93 (during downward movement of the piston
37) is not under the higher pressure supplied
by the uwpward movement of the piston 31, it is
nevertheless under the substantial pressure of
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90 p. s. 1. or 80, Thus is avoided the surging
or spurting which normally would be caused by
intermittent almost complete loss of pressure.
Thus compensation is effected during the low
pressure part of the cycle of the lubricant pump
I and a relatively smooth non-spurting and non-
surging flow is obtained in the pipe 15.

The purpose of the check valve (03 is t0 main-
tain the pressure in the bladder 93 during periods
when the passages 67 and 1T are at exhaust pres-
sure, It will be noted in this connection that
upon every cycle of the apparatus a pressure im-
pulse is applied to the valve 103. If perchance
during idle periods leakage of pressure should
have occurred from the bladder 93, it will upon
starting be made up by the reception of air from
passages 6T and T11. Thus an operator is as-
sured that whenever his pump is coupled to the
alr supply line at the coupler 69 his compensator
will become charged and will automatically re
main charged. |

A feature of the invention particularly to be
noted is that the bladder connection is made to
the low-pressure connecting port 61, as distin-
guished from the high-pressure connecting port
§3. Consequently, the bladder is of a more re-
silient nature than it would otherwise be; or,
stated otherwise, its coefficient of volumetric
change is higher., Hence the compensator cylin-
der 87 will receive a larger volume of lubricant
upon a pressure stroke of the pump { so as to
have this larger volume available for a longer
period of compensated flow between surges, thus
more effectively smoothing out the flow. If the
bladder 93 is pumped up too hard, as by direct
application of air line pressure, then the effec-
tive compensation becomes too small.

It will be noted that the invention avoids the
ineffectiveness of merely directly charging a. com-
pensating bladder from a point ahead of D-valve
93, that is, from the main air line or the equiv-
alent. |

It will be observed from the above description
that the invention is operative in principle for
a substantial range of line pressures found at
most garages. However, the pressure reduction
in passages 67 and 171, due to throttling action
through the valve port 59, may be different for
different line pressures and also for different de-
signs of port 59 and passages 61T and 11, With
the apparatus shown, for optimum or near op-
timum results, the reduced pressure in passages
61 and 11 is of the order of 90 p. s. i. or g0, for
9, line pressure of 150 to 200 p. s. i., as above de-
scribed. In the cases of other port designs, for
optimum results, other line pressures may be de-
sirable in order to obtain the most desirable rela-
tive pressure conditions in passage ports 67 and
17. To obtain such other line pressures, if the
normal air-line pressure is too high, an ordi-
nary pressure~-reducing regulator (not shown)
may be used to control the line pressure which
enters the fitting 65.

It is to be understood herein that the inven-
tion is applicable to all liquid pumps with di-
rect-connected reciprocating air engines which
are essentially of the single-acting variety. The
term single-acting as applied to the liquid pump
is not to be construed as limited to pumps where-
in all of the pumping action is on one stroke;
but it is intended to apply to pumps wherein a
preponderating part of the pumping action is on
one stroke. It is this preponderance of pumping
action that accounts for the different pressures

75 carried in the air passages leading from the valve
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of the direct-connected engine, and advantage is
taken of this by connecting the expansive com-
pensator with the air passage in which the lower
2ir pressure OCCurs.

In view of the above, it will be seen that the
several objects of the mventmn are achieved a,nd
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 interpreted
as illustrative snd not in a limiting sense.

- Weclalm.:

1. A surge compensator for a rec1procatmg lig- 1.

uid pump having g direct-connected reciprocat-
ing-piston zir engine, the pump having an ocutlet
liguid passage and the air engine having an auto-
matic valve control for its air supply and having

air passages leading from the valve control 0o «

opposite sides of the piston; comprising means
providing a space communicating with the pump
outlet, a resilient member in said space exposed
on one side to ligquid. pressure . in the space and on

the other side to air pressure, and means for com-

municating air pressure to the air-side of the re-
silient. member from one of said air engine pas-
sages,

2. A surge compensator for a reciprocating llq-
uid pump requiring more pressure on one stroke
than the other and having a direct-connected re-
ciprocating-piston air engine, the pump having
an outlet liquid passage and the air engine hav-
ing an automatic valve control for its air sup-
ply and having air passages respectively carry-
ing different air pressures and respectively lead-
ing from the valve control to opposilte sides of
the piston; comprising means providing a sub-
stantial space communicating with the pump ocut-
let, a resilient and substantially expansible nem-
ber in said space exposed on one side to ligquid
pressure in the space and on the other side .to air
pressure, and means for communicating air pres-
sure to the air-side of the resilient member from
the one of said air engine passages whlch carries
the lowest air pressure. |

3. A surge compensator for an essentlally S11-
gle-acting reciprocating liquid pump having a di-

&1

¢
it

&

rect-connected reciprocating-piston air engine,
the pump having an outlet liguid passage :and
the air engine having an automatic valve con-
trol for its air supply and having air passages Ie-
spectively carrying different air pressures and re-~
spectively leading from the valve control te oppo-
site sides of the piston: comprising means provid-
ing a substantial space communicating with the
pump outlet, a substantially resilient bladder
member in said space exposed on one side to lig-
uid pressure in the space and on the other side to
air pressure, and means for communicating air
pressure to the air-side of the resilient bladder
member from the cne of said air engine passages
which carries the lowest air pressure.

4. A surge compensator for a reciprocating lig-
uid pump requiring more pressure on one stroke
than the other and having a direct-connected re-
ciprocating-piston air engine, the pump having

an outlet liquid passage and the air engine hav-

ing an automatic valve control for its air supply
and having air passages respectively carrying dif-
ferent air pressures and respectively leading from
the valve control to opposite sides of the piston;
comprising means providing a substantial space
communicating with the pump outlet, a substan-
tially resilient member in said space exposed on
one side to liquid pressure in the.space.and on the
other side to alr pressure, means for communicat-
ing air pressure to the air-side of the resilient
member from the one of said air engine passages
which carries the lowest air pressure, and a check
valve in said communicating means for freely
admitting air under the last-named air pressure
to said resilient member but preventing escape of
said air in the absence of said last pressure.
ALBERT T. LASPE.
JOHN R. GRAEF,
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