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This invention relates’ to pumps of the’

type shown in my prior applications Serial
No. 508,076, filed Oct. 17, 1921, arid Serial
No. 714,409, filed May 19, 1924. '
5  One of the objects of this invention is to

increase the capacity of pumps of the type

shown in my said -prior applications 1in
which 4 body of gas Is interposed between

" the actuator and the. fluid operated upon.’

" 16, This object has been accomplished by pro-
viding means in addition to the usual suc-
tion of the pump. for positively seating the

~outlet valve, thereby décreasing the period
of time required for the closing. of the valve,

15 and thus enhancing the volumetric efficiency
of the pump. The means which I have pro-

vided operates by spring tension or by grav- P

ity to tend to maintain the said valve in
closed position and to speed its seating when
20 the unseating pressure has been removed.
‘One of the
tered in pumps of this character has been
- that after a period of continuous operation
the body of gas between. the actuator and the
25 fluid operated upon becomes 50 rarefied or
loses its density that subsequent actuation
of the pump results merely in-idle compres-
sion and expansion of such raretied gas with-
out any appreciable transmission of force to
30 the liquid which is to be moved. When this
condition arises the pump is said to be
‘ygeuum bound.” It is a ‘special object of
my ihvention to improve the construction
-of pumps of this type so that it will be im-
35 possible for this condition to arise. This
object I
of mesns for replenishing the supply of gas
in the pumping chamber when the pressure
of said gas falls to such an extent as to im-
pair the operation of the pump. " In the em-
bodiment shown ‘this means consists in the
provision of an opening or bleed passage
" establishing communication between the
body of gas in the pumping chamber and a
45 Jarger body or reservoir. 'of gas of prefer-
ably relatively constant and, when the con-
dition of being “vacuum bound” is ap-
proached, of temporarily higher pressure,
said reservoir of gas being either the engine

50 orankease or the atmosphere itself, .

40

difficulties heretoforé encoun-

have accomplished by the provision

1t is another object of my invention to

-provide, in connection with the device for

_ preventing pumps of this type from becom-

ing “vacuum bound,” which device may be
regarded as means for preventing diminu- 55
~tion ‘of pressure of said body of gas in the .
pumping chamber below a certain minimum,
“means for preventing diminution in the vol-
ume of said gas below a certain minimum,
- the two means cooperating to insure a suffi- 60
cient pressure and volume_ of %fas. in the
pumping chamber as to enable effective op-
eration. Specifically, .I have provided -in
combination- with the bleed opening, pre- °
viously described, 2 float operated valve for 65
"limiting the amount of fluid entering said
umping chamber and, since the fluid that
does. enter the chamber displaces the gas, I
thus prevent a reduction in the volume of
the latter below a certain minimum value.
The disclosure of this application also con-
stitutes an improvement upon the devices
shown in.my prior application Serial No.
714409 in that more satisfactory seating
_and sealing means has been provided be-
tween the two main casing members of
which the pump’is composed, and the pas-
sagé leading from the pumping chamber to
the delivery chamber has been arranged in
a'novel manner. o :
T have also disclosed herein an improved
construction of filter for incorporation in -
‘my pump, among the advantages of which
are simplicity and ready. accessibility for .
cleaning purposes. o 85
As a further improvement in pumps of
the type described I have provided, in one
form- of my.invention, an improved inlet
valve for the pumping chamber, said valve
being so conditioned as to malke its operation 90
‘impossible when acted upon only by the
head of liquid in the: reservoir which sup--
plies the pump with fluid. In the form
‘shown, the said valve is yieldingly held in
closed position, the force tending to seat it 95
being greater than that exerted by any rea-
‘sonable head of fluid in the “feservoir ‘but
less than that exerted by the pump in its.
suction stroke under normal conditions of -
- operation, S 100

80

70 -



10,

_the provision -of means whereby. the outlet

A further object of my invention is to
improve continuously operated pumps- by

valve is rendered inoperative under prede-

termined conditions, the pump thereupon

running idly without effective pumping ac-"
tion, and excessive pump- pressures being
avoided. .This mesans for disabling pump
operation may’ bé résorted to in pumps of
the type wherein a body of gas is interposed -
between the actuator and the fluid operated

- upon and wherein, preferably, a confined -

body of gas is provided on the discharge side

- of the outlet valve, the action of the pump,

15

20

-when disabled under such conditions being

merely to cause the liquid between the two
confined bodies of gas to surge back and
forth without any ‘pumping action. o

It is a further object ‘of my invention to
provide a construction such as just outlined

_ 1n combination with an inlet valve, said in--

. let valve being preferably so conditioned as

25

30

to prevent' its opening when acted upon
solely by -the pressure of the head of liquid-
in the reservoir which supplies the pump.

Tt is an additional object of my invention
to improve the construction and operation
of the type of pump heretofore mentioned
and wherein a check valve is émployed on the
intake side of said pump, by the provision
of means, preferably a float, controlled by

‘the level of liquid in the pumping chamber
- for positively holding said valve upon its

seat. In this connection I have also im-

. proved. the mechanism whereby the float op-

- érates the valve in certain details of con-

10

45

50

55

ure 1;

ure 1; and,

struction. Thus I have incorporated in the
said mechanism a mechanical advanptage
whereby - the buoyant force acting on the
float is in effect multiplied. . o

.Other objects and advantages of the in-
vention will appear from the following de-.
scription taken in connection with the ac-
companying drawing, in which: :

Figure.1 shows a sectional view of my
improved pump, in assembled relation, the
operating means and portions of the crank-
case being indicated in dotted lines;

Figure 2 is a section on line 2—2 of Fig-

Figure 8 is a section on line 3—3 of Fig-

Figure 4 is a fragmentary sectional view
of a modified form of the invention.

I shall first describe the general layout of
my pump, following this by a detailed de-
scription of ‘the improvements which it is
the object of this invention to disclose and

- claim, taking up these improvements in the

60

order in which they appear in the state-

ment of objects of invention and in ‘thé

claims. — S '
Referring now particularly to Figure 1,

- the reference numeral 2 indicates the pump

65

housing, which' is preferably so formed as

1,788,487

to be readily bolted or otherwise secured to
a conventional automobile.crankcase shown

.at 4 in proximity to one of the cams 5 on

the usual valve operating cam shaft 6, which
in this case also functions as the pump op-

70

erating means. ' However, the specific means -

for operating the pump forms no part of my

invention and may be varied as desired.
-‘The pump housing is so constructed as to
yrovide a filter chamber, a pumping cham-
Eer, and a delivery chamber. A. conduit 8

leading: from the main or supply reservoir,

75

(not shown), delivers fluid to the filter -

chamber 10 from which it is drawn into the
pumping chamber during the intake strokes
of the pump in its normal operation. The
pumping chamber 12 is of composite forma-
tion and comprises a cylinder 14 within

the pump actuator, driven from the cam
shaft 6 previously described. While T have

80

which moves a piston 16, hereinafter called -

8

preferred to show an actuator of the piston -

type it is obvious that, any other form of
actuator may be-used, the requirements be-

‘ing only that some mechanism be provided
for producing pulsations in the pumping

chamber. Indeed, it is obviously within the
scope of my invention to use as a substitute
for actuators of more conventional type, the
usual pistons of an internal combustion en-

ine, these pistons having, as usual, a sec-
bl bl b

90 -

oF

ondary function as pumps, and producing - .

the well known pulsations or breathing in
the crankcase. These pulsations may be
uged. for pumping purposes either: with or
without an inteérvening diaphragm..all of
which is old in the prior art ‘as illustrated

by the patent to Olds, No. 792,158 granted

June 13, 1905, - The cylinder 14 has prac-
tically unrestricted communication by way
of an orifice 18 with chamber 12, while this
latter chamber is connected by a passage 20

‘with a second chamber 22 which communi-

cates with the delivery chamber 24. The
eylinder 14, the chamber 12, the passage 20,
and the second chamber 22 together con-
stitute the composite pumping chamber. It

100

110

is into this composite pumping chamber . .
that the fluid is drawn-from the main reser-

voir during the intake strokes of the pump,

115

and it is from said composite chamber 24 -
that the fluid is forced into the delivery .

chamber during the discharge strokes of the
pump. While under. particular conditions
pumping action may be secured without the
use of valves between the pumping chamber
and the parts in communication with it, the
usual float valve provided in connection with
the carburetor, (not shown), being relied
upon to prevent the discharged fluid from
returning to the pumping chamber, I have
nevertheless found the valve arrangements
hereinafter described, to be of value in in-
creasing the effectiveness of the pump. .
For some purposes it is desirable-that a
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body of gas be interposed between the pump

1,768,487

actuator 16 and the fluid operated upon an

“to this type of pumping action certain of

10

15

‘means, in

20

_with the disk valve 22/,
. ture shown in Figure

the features of my invention relate while,

‘s to certain other features, it is immate-

~ial whether such a body of gas-be provided

_or whether the pistons be in direct contact

with the fluid which is to be moved.

'I shall now describe the means which I

have provided for increasing the efficiency
of pumps of the.type
a body-or cushion of gas
tween. the pump actuator
operated upon.

is interposed be-

of my invention I have provided means. for
positively - closing the outlet valve, this
the structure shown in Figure 1,
taking the form of a spring 96 co-operative
while in the struc-.

" float 28 normally performs the same func-

.30

L]
(1}

tion with respect to a ball valve 66. With
this positive valve closing means-the capac-
ity of the pump is increased for the closing

‘of the outlet valve takes place more rapidly”

as in prior constructions, the
cham-
This

than when, i
return flow ofliquid to the pumping
ber is relied upon to close the valve.

arrangement is of particular advantage in -
¢ previously referred. to.. Broadly, this means

pumps wherein a cushion of gas is utilized,
for, at
portion of the stroke of the piston actuator,
16 is spent in compression and expansion of

_the gas preliminary to the transmission of
~ pumping

force to.the fluid which is to he
moved. It is therefore highly desirable that

~ the remaining portion of the stroke of the

- 40

1
i

piston_actuator 16 be made as effective as
possible in its pumping, action. o

T shall now describe the means for pre-
venting the pump from becomirig “vacuum
bound.” This condition, as previously
stated, arises when after continued pumping
the body of gas interposed between the actu-
ator 16 and the fluid becomes so rarefied
that subsequent operation .of the pump re-
sults merely in idle expansion and contrac-

tion of the gas without. the transmission of

any appreciable pumping effort to the fluid
which it is desired to move. The means

‘which I have provided for overcoming this

difficulty consists of a bleed or passage com-
municating with the body of gas and with
a body of gas which, at least at times when
the %“vacuum bound” condition

~ proached, is at a higher pressure than the

60
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body of gas in the pump. Preferably, this

bleed has . communication with the atmos-
phere and, in the form shown, I have pre-
ferred to have the communication with the
atmosphere be indirect; through the inter-
mediary of the engine crankcase. Specifi-
cally, I have provided 2 spiral groove 30
establishing = communication between -the

just described, wherein.

16 and ‘the fluid.
Referring now to Figures.
- 1 and 4, it will be noted that in each form

4 the weight of the-

best, in this type of pump a large.

is ap-’

3

body of gas and: the
actuator 16, although this 1s not essential..
In some cases a loose fit
the cylinder, as described in my copending
application 714,409, will serve the same pur-
pose as the groove. .

In the normal operation of the pump with
the-body or cushion of gas at normal pres-
sure, the action of the pump is so rapid that
there is very little, if any, flow of gas
through the bleed 80 but should the pressure

of the body of gas in the pumping cham-
ber 12 fall very low, air or gas will flow
through the bleed groove 30.in such volume
as 'th relieve the vacuum which was in proc-
ess of forming. The bleed 30 will also fune-
tion effectively -when the motor is stopped
to restore the cushion of gas to normal
pressure. . ‘ -

Tn the form shown in Figure 1, T have
" cornbined the structure just described, which
may be termed means for preventing dimi-
pution in thepressure of the body or cushion
of gas below a gertain minimum, with addi-
tional means for preventing diminution in
ihe volume of said body or cushion of gas
below & certain minimum. One form of this
latter means has been disclosed and claimed
in my prior application Serial No. 714,409

comprises a float 32 in the pumping chamber
12 which, when operated by the rising of the
fluid in said pumping chamber to a certain
level,. forces a valve 34 firmly down upon
its seat, shutting off the flow of fluid into
said pumping chamber. As the specific
means- whereby ‘the float 32 operates the

valve 84 constitutes another novel feature -

of my invention it will be hereinafter de- .
scribed in detail. -
“the provision of the air bleed 80 and the
float operated valve 34 I have insured the
presence of a suflicient pressure and volume
of gas in the pump chamber 12 as to insure,
effective operation of the pump at all times.
Referring now to Figure 11t will be seen
that the actuator piston 16 hereinbefore re-
forred to as indicated by the reference char-
acter 16, is in the form of a hollow cylinder
having a reduced end portion 36, preferably
closed. By the provision of this reduced
end portion a shoulder 38 is formed, between
which and the closed end 40 of the cylinder
14 is Jocated a coil spring 42 constantly tend-
ing to force the actuator piston 16 outwardly
“in opposition to the cam 5. The other end
of the actuator piston 16 is closed by means
of a cap 44 preferably of hardened metal
in order that it may successfully withstand
the wear resulting from ‘constant contact
with the cam 5. o :
I chall now describe the improvement
“which I have made in the pump casing and
partigularly in the seating and sealing

vcrankéa,se,- the groove -
d being preferably made in the wall of the

of the piston in -
70
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Suffice it to say that by
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means between the two main casing members

-and in the arrangement of passages there-

- in." Referring now to Figure 1, it will be.

observed that the pump casing, indicated
generally by the reference character 2, is
composed -of two membe¥s, the upper mem-
ber 46 of which is formed to provide the

. _cglinde,r 14, the major or upper pertion of
b

10

e pump chamber 12, the delivery cham-
ber 24, and the upper portion of a second
chamber 22, while the lower portion 48 is

. formed to provide the filter chaniber 10, the

lower portion of the pump chamber 12, and

" the lower portion of the second chamber 22.

15

20

.25

It will also be observed that the passage 20

-is  entirely within the lower casing member

48, and pierces the partition 50 which is be-
tween the chamber 12 and the second cham-
ber 22. . The upper portion of the partition

50 thus serves as a bridge to assist in sup-.

porting the gasket 52 which is placed be”
tween the two casing members 46, 48. This
permifs a more effective sealing of the joint
between the two casing members 46, 48 and
the use for that purpose of a- gasket 52
which is/not easily displaced or distorted..
I now direct attention to the filter cham-
ber 10 wherein is located  a cylindrical

" screen type of filter 54, its upper end snugly

30

fitting the passage leading to the iniet valve
34 of the pumping chamber 12, and its lowcr

" end resting in a seat 56 formed in a screw

cap member 58 which closes the lower end .
_of the_filter chamber 10. The conduit 8

leading from the main reservoir,. it will be
noted, has communication with the filter
chamber 10 through an aperture in the side
wall thereof. - With this construction when

" - it 1s desired to clean the filter 54 it is merely

‘40

- tered in the type of pump in which a gas-

‘45

“50

60
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necessary to unscrew the cap 58 and remove

said filter whereupon it may be conveniently

cleaned and replaced. -
One of the difficulties heretofore encoun-

cushion is provided in the pumping cham-
ber has been the flooding of the pamp when
the inlet valve was subjected to the action
of a considerable head of liquid in the main

zeservoir and connecting pipes, this con-

dition arising particularly when the car is

A J .
- parked on an incline.. One means of over-

coming this difficulty has been the provision
of a float operated inlet valve such as shown

at 34 in Tigure 1 and also in my prior ap-.

plication Serial No. 714,409. In Figure 4,

I have disclosed another and somewhat dif-

ferent means for accomplishing the same ob-
ject. In this form of my invention the float
operated inlet valve 34 is replaced by a ball

valve 60 which is normally held in closed’

position by a conditioning means, here
shown as a spring 62. said spring located
within and reacting against the closed in
end of a tubular casing 64 fastened to the
pump housing and projecting into the

- 1,768,487

. g ’
pumping chamber 12. With th{‘é’ | ¢onstrue-
tion 1t is possible to condition the inlet valve
34 or 60, as by the selection of a spring 62
of proper ‘strength, so that it will remain
closed when subjected to thie pressure of any

70

reasonable héad of liquid in the main reser-

with or without dssistance from the head of

liquid in the supply reservoir and connect-

ing piping 8. . - o : ,
.1 have also provided in one of the forms
of my invention means. associated with the
outlet valve for rendering said valve inop-
erative under certain conditions. Referring
again to Figure 4, it will be ncted that the
outlet valve 66 is connected with float 28 as

‘cal movement. .- Accordingly, when the de-
mand for fluid has been temporarily sup-
plied, the fluid in the:delivery-chamber 24
having risen to a predetermined level, the

‘ball valve 66 is moved off its seat, thus tend-

ing to render the pump inoperative on its
delivery side. - Flooding of the carburetor

. voir, but, will open when subjected to the
‘suction of the pump on the intake stroke

75

80.

 previously described.and is guided for verti- -

85

90

by excessive pump pressure is thus avoided..-

In this particular embodiment ths de-

livery chamber:24 is provided with a con-
fined body or cushion of gas, thereby serv-
ing as an equalizing dome to insure a steady
outflow of fluid. The level of fluid in the
delivery chamber 24 will depend upon the
pressure in the equalizing dome and this, in
turn, upon the head of fluid in the system
beyond said delivery chamber. onse-

‘quently the means for rendering the outlet

valve 66 inoperative may be regarded not
only as dependent upon the level of fluid

" in the delivery chamber 24 but, alternative-

ly, upon the pressure in the said delivery

-chamber. The delivery chamber 24 is, of
considered, nothing ‘but a

course,
reservoir for t.

broadl
Ke pumped fluid. >

Another. advantage of the device, for

rendering the outlet valve 66 inoperative, is
that when used in a pump of the type in

95

100

105

110

which a body or cushion of gas is interposed

between- the actuator 16 and the fluid oper-.

ated upon,.and in which a second body or
cushion of gas is provided in the delivery.
chamber 24, the pumping action is more ei-
fectively cut out when the demand for fluid

115

‘has been temporarily supplied ; this because - A

the surging of fluid which takes place in the
pump 1s between the two bodies or cushions.
of gas and is more effective than surging in
the conduit leading to the main: reservoir, as
in the construction of my prior -application
Serial No. 714,409. T
_ This means for rendering the outlet valve

/66 inoperative under predetermined condi-

tions is not restricted in its application to sys-
tems in which an inlet valve is provided nor,
when such valve is provided, to use in connec-
tion with the particular type of inlet valve

120
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60 with which it is shown in cooperation in
Figure 4. However, when it is used in con-
nection with an -inlet valve 60 of the type

shown in Figure 4 which is so conditioned as’

to remain closed when acted upon solely by

the pressure of the head of liquid: in the sup- .
ply reservoir, a. simple, compact, and effec-
"2, said passage being in the form of a spiral °
-groove, " - :

tive system is provided which avoids flood-
ing of the pump when the car’is parked upon

a hillside and also flooding. of the carburetor .

owing'to excessive pump pressure. ‘

I shall now describe my improved form
of float controlled inlet valve. Referring
again to Figure 1, it ‘will' be remembered
that the valve 384 is, under predetermined
conditions, held upon its seat by the action
of float 32. The stem 70 of the valve 34 is
guided for sliding movement in an aperture

72 in the float 32, and is provided adjacent

20

its lower end with an enlargement 74
adapted to be engaged by the short arms of
levers 75 having their other extremities

* loosely connected to a strap 76 secured to the

25
30
35
.40
45

50

bottom of the.float 82 and being pivoted at
intermediate points to arms 78 pro’jecting
upwardly into the pumping chamber 12 an

preferably formed integrally with the mem- -

ber 80 in which is formed a seat for the valve

34. In the normal operation of the device,.

the valve 84 is controlled by the operation
of the pump without restraint from the con-
nections just described. However, it will be
seen that as the level of the fluid.in the pump
chamber 12 Tises the float 82 will be carried
with it and in doing so will rock the levers

75 upon their axes so that their. opposite

inner ends will engage the enlargement 74 on
the valve stem 70 and hold the valve 34 upon
its seat. This construction has the advan-
tage that the slight buoyant force of the float
89is, in effect, multiplied by virtue of the
mechanical advantage in the lever system.
‘While I have shown and described illus-
trative embodiments of my invention, I de-
sire it to be understood that my invention is

not limited thereto, but is only restricted to ~

the extent called for by the following claims.
What I claim is: o
1. In 4 pump wherein a body of gas is
interposed between an actuator and the fluid

operated upon with a second body of gas-

influencing the outlet valve so that the fluid

. is pumped between tsvo cushioning bodies of

gas, the combination of an engine crankcase
associated with said pump, and a spiral
bleed conduit in the actuator of limited flow
capacity for establishing communication be-

- tween the first mentioned body of gas and
. the body of gas in the engine crankcase..

60

65

2. In a pump wherein a body of gas is
interposed between a piston and the fluid
operated upon with a second body of gas

influencing the outlet valve so that the fluid-
is pumped between two cushioning bodies of*

gas, the combination of an engine crankcase

5

associated with said pump, and a limited-
flow spiral passage in the piston wall for

establishing indirect communication between

the first mentioned body of gas and the body -

of gas in said crankcase at a relatively con-
stant but, at times, higher pressure.

70

- 3. In the combination as set forth in claim

" 4. In a_pump wherein a body of gas is
interposed between an actuator and the fluid

-operated upon with a second body of gas

influencing the outlet valve so that the fluid

-is pumped between two cushioning bodies of

gas, the combination of an inlet valve sub-
ject to conditioning means that serves to

revent diminution in the first mentioned
spiral bleed groove in the actuator preclud-
ing diminution in the pressure of said body
of gas below a predetermined minimum.

75

80

ody of gas below a certain degree, and a .

85

5. In the combination as set forth in claim -
4, said conditioning ‘means comprising a -

float in the pumping chamber, and a- fluid-
cut-off under control of a motion-multiply-

ing means operated by said float. _

6. In the combination as set forth in claim
4, said bleed means comprising a spiralized
passage establishing communication between
the first mentioned body of gas and the
atmosphere.

4. In a pump wherein the fluid is pumped

between two cushioning bodies of gas, the

combination of a unitary casing member em-

bodying individual pumping and delivery
chambers positioned at each side of a com-
mon separating wall,a second member com-
pleting and closing-in the open ends of both

chambers and seating on said wall, the sec-.
ond member including a filter chamber, a

gasket interposed between said members, and
a passage formed entirely within the body

.of the second member to afford communica-

tion between the pumping and delivery

“chambers. . : .

8. In a pump wherein the fluid is pumped
between two cushioning bodies of gas, the
combination’ of a_casing member in part
providing ‘individual pumping and delivery

.chambers as well as a separate filter cham-
ber; a second casing member completing and -

closing-in the first mentioned chambers and
having a passage therethrough affording
communication between .the ‘pumping and
delivery chambers; said filter chamber hav-
irig an open end, an inlet to the filter cham-
ber, an outlet. therefrom into the pumping
chamber; a cylindrical screen in the filter
chamber arranged between the inlet and the
outlet, and a removable cap for closing the

end of the filter chamber and securing the.

aforesaid screen in position. :

9. In a pump in which a body of gas is
interposed between an actuator and the fluid
operated upon with a second body of gas

20
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 influencing the outlet valve so that ‘the fluid

10

15

is pumped between two ‘cushioning bodies
of gas, the combination of a fluid reservoir, -
a pumping chamber in communication with
said reservoir, an inlet valve in said cham-
ber adapted for actuation by changes of
pressure in the pumping chamber produced-
by normal operation of the pump, and-float-
controlled motion-multiplying means for so
conditioning said inlet valve as to prgvent
its openin% when acted upon solely by the .
pressure o
ervoir. :

10. In the combination as set. forth in
claim 9,’said conditioning means tending to

hold the inlet valve to its seat under a rea-

_sonable head of liquid pressure, but permit-

25
30

35

ting its opening by the suction stroke of the
pump with—or without—assistance from
the first mentioned body of liquid.

11. The combination ‘as set forth in claim
9, with an outlet valve for the pumping
chamber, and means in connection with said

" outlet valve for rendering the same inopera-

tive when the demand for fluid has tempo-

_rarily been supplied. ’

19. The combination as set forth in claim

9, with a reservoir to receive fluid from the

pump, an outlet. valve for the pump cham-
ber, and means controlled by the pressure in

" the last-mentioned . reservoir for rendering

said outlet valve inoperative. _

13. Tn a pump wherein the fluid’ is
pumped between two cushioning bodies of
gas, the combination of a composite pump-

.ing unit comprising communicating cham-

“bers, a pump actuator therefor, and an-inlet

40

45

50
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o5

valve subject to float and motion-multiply-
ing conditioning means controlling commu-
nication between said pumping chambers
with a source of fluid supply under predeter-.
mined conditions. o : :
14. In apump of the type wherein a body
of gas is interposed between the actuator .
and the fluid operated upon with a second
body of gas influencing the outlet valve so
that the fluid is pumped between two cush-
ioning bodies of gas, the combination of a
float in the pumping chamber for preventing
diminution in the volume of the first men-..
tioned body of gas below a certain minimum,
and a.spiral blecd groove in’ the actuator

“establishing communication between said-

body of gas and the atmosphere. _
In testimony whereof I affix my signature. .
JOSEPH P. REMINGTON.

a head of liquid in the fluid res- . -



