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This invention relates to pumps, particularly
pumps for supplying fuel to the charge forming
device of an internal combustion. engine. It has
for its principal objects to produce a strong,
durable and. compact oil and air-tight double-
acting fuel pump of simple and economical con-
struction; to-provide -for the easy assembly. and

disassembly of the parts, fo provide ready acces-

sible manually operable means for priming and

flushing the pump and to obtain other advantages
hereinafter appearing. The invention consists

in the pump and in the construction and com- .

binations-and arrangements of parts herema.fter
described and claimed.
‘In the accompanying drawings, wh1ch torm

part of this specification and wherein like sym-

bols refer to like parts wherever they occur,

Fig. 1 is a front elevation of a pump embody—
ing my invention,

Fig. 2 is a horizontal section through. the pump
above the main pump chambers on the line 2—2
in Fig. 1,

Fig. 3 is a horxzontal sectlon a.long the axis
of the main pump chambers on the line 3—3 in
Fig. 1,

Fig. 4 is a view looking at the outlet side -of
the. pump,

.Fig. 5 is a fragmentary side view sxmilar to
Fig. 4 with the outlet cover removed,

Fig. 6 is a view similar to Fig. 5 with the outlet,
valve plate removed,

- Fig. T is an inner face view of the outlet cover,

Fig. 8 is a view looking at the inlet side of the
pbump,

Fig. 9 is a fragmentary view s1m11ar to Flg 8
with the inlet cover removed,

‘Fig. 10 1s an inner face view of the inlet cover,
and -

- Pig. 11 is a vertlcal cross-sectxon on the lme
ti—i1{ in Fig. 4.

The pump shown in the accompanying draw-

mgs comprises & housing | having inlet and out-

_let covers .2 and 3 removably secured to.the op-’

posite sides thereof. The housing has.a. central
cylindrical "blind bore 4 -therein that extends
forwardly from the rear end thereof to a point
short of the front end thereof. Snugly fitting
the housing bore 4 intermediate - between the
ends thereof is a circular closure member or disk
5. which forms a closed cylinder 6 forward of
said closure and has a central rearwardly ex-
: tending. tubular stem portion. T coaxial with said
bore rearwardly of said closure. The closure disk
§ is held against axial displacement in the hous-
ing bore between a snap ring 8, which seats in &
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an annular groové in said bore on one side of said
member, and an annular ghoulder 9 formed in
said bore on the opposite side of said disk,  The
pump cylinder 6 is sealed by a compressible gas-
ket 10 clamped between the opposing faces of
the closure disk 5.and the annular shoulder 9.
Reciprocable in the rearwardly extending hol-
low stem or.barrel T of the closure or partition

'§ in the housing bore is 2 push or:piston rod 11,

whose inner end is disposed in abutting relation

to the opposing end of a piston (2, which is re-

ciprocable in the cylinder 6 and divides the lat-
ter into separate rear and front expan51ble pump
or pulsation -chambers (3 and (4, respectlvely

‘This piston, which 15 in the form 0f a cylindrical
.cup which .opens towards the forward pump

chamber {4, is displaced rea.rwardly in the direc-
tion of the push rod 1 by the expansive effort of
a coil compression spring 15, one end of which
bears.against a seat in a recess 16 provided there-
for in the forward end of said chamber and the

‘other end. of which .seats.against the bottom of
.said cup-shaped piston, ‘The forward stroke of

" the piston is produced by a power operated tap-
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pet or edge cam (T that engages the bottom or
closed rear end of a tappet cup {8 mounted for
reciprocating movement in the pump housing
bore & rearwardly of the closure disk 5. This tap-
pet cup surrounds an ‘inwardly opening thimble
{8 that surrounds the rearwardly extending pis-
ton rod supporting stem 7 of the closure disk &
and has a recess 20 in its closed rear end adapted
to receive the projecting rear end of the piston
or push rod I, Mounted in the tappet cup 18
between the closed cam engaging rear end thereof
and an outstanding flange 21 on the open for-
ward end of the thimble 19 is a compression coll
spring 22, whlch serves to yieldably hold sald
tappet cup in. contact with the power operated
tappet or edge cam 11 and transmit the forward
movement of said cam to the piston rod actuating
thimble 9.

‘The pump has 'valved inlet and outlet passage-

‘ways, each communicating with both of the
pump. chambers 13 and (4. The inlet passage-

way is formed by a passageway 23 that leads in-
wardly through the inlet cover 2 and terminates
at the inner face thereof in two diverging branch
passageways 24, 24a, that open into enlarged
valve chambers 25, 25a formed.in the opposing
vertical outside face of the pump housing. One
of these valve chambers 25 communicates with
the rearward pump chamber 13 through & pas-
sageway 26, and the other valve chamber 25a
communicates with the front pump chamber 14
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through a passageway Z6a. The valve chambers
25 and 25a contain suitable inwardly opening
check valves 21, 21a that are held against the
inner ends of the branches 24, 24a of the inlet
passageway 24 in the inlet cover 2 by means of
springs 28,'28a.” By this arrangement these in-
let, or suction® ‘valves: 21:° 21a permit-flow of the

5

fuel to the rear and front pump chambers i3 and .

{4 but prevent return flow of said fuel througlhi

the inlet passageways.
The outlet passageway for the rear and front

pump chambers {3 and 14.is formed by passage- ::
ways 29, 29a that lead from:the’*front and rear'_
pump chambers, respectively, and open through’- -

the bottom of a triangular-recess 30. formed .in

10
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the vertical outlet cover ‘opposing face of ‘the
pump housing. Snugly seated in this triangular *

recess .with its outer face flush with the outside
_ face of the pump housmg is a t:nangular plate
31. having . ports, 32 and 32a extendmg ‘there-
through that régister with the respectwe pas-
sageways 29, 29¢ whiere, they open into said re-
cess.
the otitlet cover' 3 has an elongated recess there-
in, forming a passageway 33 that establishes
communication hetween the two ports 32 and 32
. that register with the passageways 29, 294 lead-

The inner or valvé plate opposing face of -

ing from the respectwe “front and Tear pumip - :

cylinders. The “portions of the passageway 33
located opposite the’ ports 32 32¢ in the valve
plate 31 are shaped ‘to form enlarged valve

30 “way 56, WHi

chambers 34, 244 Which contain’ outwardly open- ..,
ing check valyes 35 and 35a, respectxvely “These

valves are held in closed posmon over the outer
ends of the ports 32 and 32a in. the valve plate
31 preferably’ by means of corl -compression
springs 36, 36a, thereby permrttmg the fuel in

35

the front and rear pump chambers to flow into N

the passageway 33 while pre_ventlng return flow
of such fiuid to §aid chambers. " The passageway
33 communicates midway " ‘of 1ts valve chambers

34, 34a with a port 3T that extends through the .

valve plate 3! mldway betwen the ‘ports: 32 32a
that are closed by the valves 35 35z in said
chambers; and this mtermedlate port 37 opens
at its inner end into oneend of 4 passageway 38

formed by an elongated groove in the bottom of...

the triangular valve ‘plate receiving recess 30.
The other end of this passageway 38 opens into
a port 39 in the triangular valve plate 31 and this
port opens into a circular valve chamber 40 in

the inner face of the outlet cover 3, which cham-

ber, in turn, opens into 3 discharge passageway
41 that opens through the outer face of said out-
let cover. Located in this'discharge valve cham-
ber 40 is a suitable ocutwardly opening check

valve 42 that is yleldablv held agamst thie:outer.

55

face of the valve plate 31 over the outlet port’™

39 therein by means of a coil compression spring
43, thereby permitting discharge of fuel from the
discharge passageway A1 but preventmg return
flow of such fuel. ¢

The ‘hereinbefore- descrlbed double dcting fuel

supply pump is also" prowded ‘with ‘separate or
auxiliary manually operable prlrnmg and flush-
ing means. Said means comprises & plunger in-

cluding a disk 44 and cup leathers 45 reciproca-,

ble in an upright cylinder 46 on'the top of the
pump housing 1. Theé plunger disk and leathers
are sleeved on the reduced lower end portions
of a plunger rod 41.  Metal washers 48 are also
~leeved on said portion of sajd plunger rod above
and below the cup washers;
disk, leathers and washers are secured against
axial movement on the plunger rod between a

and the plunger
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spacer sleeve 49 sleeved thereon between the up-
permost washer and the shoulder formed by the
reduced lower end portion of said rod and a nut
50 threaded -on the lower end thereof in abutting

relation to the lowermost washer. A compressi-
ble -gasket -or:sealing washer.; 51 i 3.m0unted
around- the spacer sleeve - 49 Det “an out-
standing flange 49a at the upper end thereof and
+.the uppermost washer.

.The plunger rod 47 is supported for axial
sl1d1ng movement in the cylinder 46 by means
.:.of :a-closure-member.for the outer end thereof in
the: form of a’sleeve nut 52 that is threaded into
- the upper.end thereof and has suitable vent holes
52a extendmg therethrough A coil compression
‘spring “ 83"~ surrourids said cylinder exteriorly
thereof: and serves to hold the plunger in its up-
permost position with the compressible sealing
‘washer 51 bearing against the underside of the

20 plunver rod- guide nut 52 and-closing the vent

openings 52¢ therein. "This spring has its lower
ends geated-on an annular shoulder 46a provided
‘therefor around-the exterior face of the eylinder
"46 with' its upper end pressing upwardly against

95 ‘an operatmg knob in the form of a downwardly

opemng “eylifidrical cap 54 which  is.secured to

“the upper end -of said plunger rod by:means .of

2 nut ‘55. - The lower end of the auxiliary cylin-

der 46 opens intd one end of an-inglined passage-

‘other end ‘opens into the passage-
‘wdy 38°in lhie with the valve plate port 37 that
communicates with the passageway 33 that con-
nects thé two: valved ports 32, 32a in the valve
plate- 3.

The inlet and: outlet covers 2 and 3 are secured
“to"the housing ‘by through bolts 57-that extend
entirely through both covers and the housing;
- and'‘the‘respective cover platés are sealed by gas-
tkets 58 and ‘59 -that are clamped- between said

40 covers and housing and have openings ‘there-

through registering - w1th the passaceways and
;Tetesses in the covers.:

The operatron of the herelnbefore descrlbed
pump is-as follows: When the tappet cup I8 is

45 forced inwardly by the rise or nose of the edge

~eam 17, - such movement is transmitted through
the tappet spring 22'and spring holder of thimble
19:t6 the rod ! | which bears against the inner end
of the piston 12 and thus forces the same towards

50 the front end of the cylinder against the pres-

~sure’ of the spring 15. Fhis movement of the
piston opens the inlet valve 27 and draws fuel
“therethrough into the rear pump chamber (3
through the branch-24 of the inlet passageway 23
in the inlet cover 2.© At the sime time, fuel that
has previously been drawn into the front pump
" chamber {4, in the manner hereinafter described,
is forced by the piston 2 through the passage-
way 29, valave plate port-32,valve 35, passage-

60 way 33, valve plate port 37, passageway 38, valve

> plate port 39 and discharge valve: 42 into the fuel

drscharge passageway 4l in the outlet cover 8.
When the drop or base circle: of the cam 11 is

‘in contact with’ the tappet cup 18, the. pressure

a5-on the piston 12 is relieved and ‘the piston 1s

~forced rearwardly by the’ expanswe action of
‘ the spring 5. “This rearward movement ‘of said
“piston causes fuel to be drawn into the front
pump ‘chamber. 14-through the inlet’ valve 2T1a
and the branch ‘24a of the inlet passageway 23
in the inlet cover 2. - At the same time, fuel that
has previously been drawn into the réar pump
- .chamber 13 s ‘expelled therefrom by the rear-
ward travel of the piston f2. This fuel passes
through the passageway 29q, valve plate port 32a,
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valve 35a, passageway 33, valve plate port 37,
passageway 38, valve plate port 39, and discharge
valve 42 into the 'final discharge passageway 41
in the outlet cover 3. Thbs, induction and educ-

tion‘is‘“effected__qr}“gach stroke of the reciprocat- -

ing piston.

The ‘position of the piston 12'is determined -

by the balance of the forces of the two springs
of the tappet’ -

15 and 22 in the gifferent positions
cup 18; and thé length of stroke of said piston

and the duantity of fuel discharged thereby vary:

according to the’ back pressure of the fuel in the -
fuel discharge linés. Thus the quantity of fuel -

discharged depends on the fuel consumption’ of

the engine; and, regardless of the length of stroke -

3

driving means comprising -a_rod recipricable in
said housirig with one end extending iniv said
cylinder co-axial with and, in -abutting relation
to the adjacent end of said piston, an inwardly
opening. thimble.surrounding said rod cutside of
said cyli_nder'with; its closed end seated on the
outer end of said rod without being secured there-
to, an inwardly opening cam.actuated tappet cup
surrounding said thimble and reciprocable in said
housing -axially ‘of said :cylinder, and. a single
spring located in.said cup. with one end seated
against.the-closed outer end thereof and with the .
other end seated on said thimble adjacent to the

- opern inner end thereof and operating to hold said

of the piston or the pressure pumped, the piston -

or push rod 11 willalways remain in contact with’
the piston 12. The tappet cup 18, tappet spring
22 and thimble [9 are free to rotate as a unit
about the push rod 11 as a centering member.
The combined closure member and piston rod
guide’ 5 is easily inserted in and removed from

the housing bore 4 and is removabiy held in said -

bore by means of the'snap ring 8. The inlet and
discharge passageways,__ports and valves are ac-

sessible for inspection and cleaning merely by re-
moving the inlet and outlet covers and the dis--

charge valve plate.

When it is desired to flush or prime the main
pump, the piston of ‘the primer is reciprocatec
in the auxiliary cylinder 46 means ‘of the
operating cap or knob 54 on the outer end of the
auxiliary pump plunger rod 41. Outward move-
ment of the auxiliary plunger or piston under the
action’ of the spring 53 causes the fuel to be
drawn into. the two pump chambers (3 -and (4

through the inlet passageway 23, branch "pas-’
sageways 28 and 24a, the inlet valves 27 and 21a "

26¢. 'The suction of the

and passageways 26 and {
the fuel from the

auxiliary plunger also draws

two pump cylinders {3 and 14 through the pas-’

sageways 29 and 29a, valve plate ports 32 and
32a, valves 35 and ‘3%a, passageway
plate port 31 and passageway 56 into the lower
end of the cylinder 46. Inward movement, of the
auxiliary piston against the pressure of the spring
53 forces the fuel thus drawn into the auxiliary
cylinder 46 back through the passageway 56 into
the connecting passageway 38 and thence through
the discharge valve 42 into the final discharge
passageway #1. The spring ‘53 holds the aux-
iliary pump plunger in its outermost position;
and in this position of said plunger the sealing

33, valve’

20
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washer 5i carried thereby is pressed tightly by -

said spring and by the constant discharge pres- -

sure of the power pump £ 7ainst the closure mem-
ber 52 for the outer end of the auxiliary cylin-
der 86 and thus serves to close the vent openings
52q in said closure member.

Obviously, the hereinbefore described pump
admits of considerable modification without de-
parting from the invention. Therefore, I do not
wish to be limited to the precise construction
shown and described. '

What I claimis:

1. A pump comprising a housing having a
cylinder, a piston reciprocable in said cylinder,
said housing having an inlet passageway opening
into said cylinder and a discharge passageway
leading from said cylinder, an inwardly opening
check valve in said inlet passageway, an out-
wardly opening check valve in said outlet pas-
sageway, resilient means for displacing said

piston in one direction, and driving means for

displacing said piston in the other direction, said

B
wn

60

rod in abutting relation to said piston in all posi-
tions.thereof.- = = . .. )

2. A’ pump. -ccmprising -.a. housing having a
cylinder, -a -piston reciprocable in said cylinder

.and dividing the latter into two pulsation cham-

bers, said housing having an inlet passageway
with branches. opening. into the respective cham-
bers and a discharge passageway with branches
leading from respective chambers, inwardly
opening check valves, -in the respective branches
of -said :inlet passageways, outwardly opening
check valves in ‘the respective branches of said
outlet . passageways, resilient. means for displac-
ing  said - piston in one . direction, and driving
means for -displacing said:piston in the other
direction, said driving means comprising a rod
reciprocable in said housing- with-one end extend-
ing into one of said chambers: co-axial with and
in abutting relation.to the-adjacent end of said

‘piston, an inwardly opening thimble surround-

ing said rod outside of said chamber with its
closed end seated on hut unsecured to the outer
end of said rcd,-an inwardly opening cam actu-
ated tappet.cup surrounding said thimble and
reciprocable in said. housing axially of said cylin-
der, and a. single -spring interposed between said
thimble and saia tappet cup with its outer end
seated on the closcd outer end of said tappet cup
and with its inner end seated on said thimble ad-
jacent to the open inner end thereof.

3. A pump comprising a housing having a
cylinder, a piston ‘reciprccable in said cylinder
and .dividing the latter into two pulsation cham-
bers, said housing having an inlet passageway
with branches opening into the respective cham-
bers and a dischargs passageway with branches
leading {rom the respective chambers, inwardly
opening. check valves in the respective branches
of said inlet passageway, outwardly opening check
valves in the Tespective branches of said outlet
passageway, resilient means for displacing said
piston in one ‘directin only. and driving means
for displacing said piston in the other directioh,
said driving means comprising a red reciprocable
in said housing with one end extending into one
of said chambers co-axial with and in gbutting
relation to the adjacent end of said pisten, an
elongated inwardly open thimble surrounding said
rod outside of said cylinder and having an out-

- . standing flange at its open inner end and having

6Gd
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its closed outer end seated on but unsecured to
the outer end of said‘ rod., an inwardly opening
cam actuated tappet cup surrounding said
thimble and reciprocable. in said housing axially
of said cylinder, and a single coil ccmpression
spring surround'ng. said thimble with its inner
end seated against the clnsed outer end of said
tappet cup and with the other end segted on the
outstanding flange at the cpen inner end of said
thimble. . .

4. A pump comprising a housing having a blind
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bore therein, a closure member snugly fitting within

said bore intermediate between the ends thereof
and forming a closed pump chamber, a pistonre- -
ciprocable in said chamber; removable means for . -

holding said ¢losure member in said bore against

axial movement therein, a rod reciprocable insaid ..

closure membel with one end. extending into said.
chamber in abutting relation to the adjacent end

of said piston, a’tappet cup reciprocable in said.

bore between  the open - end-thereof ‘and said
closure member, and a single spring forming the
only- operative - connection: between _said :tappet
cup and said rod, said closure member, piston,
rod, tappet cup and spring being all insertable in

bore. - :

and removable from the open: end of said blind:

2,200,829

manually operable piston reciprocable in said
second-cylinder. , IR IO
8. A pump comprising . a - housing having & .
cylinder, a.piston. reciprocable in. said cylinder .
and dividing the-latter into two expansible cham- ..
pers,’ said housing having an inlet passageway -
with branches leading to the respective chambers
and an.outlet passageway with branches leading
from the respective chambers, check valvesin the
respective branches of. said inlet and outlet pas-.

- sageways,.a check valve in the discharge end of

15

5. A pump comprising a housing havinga blind -

bore therein, 8 closure ‘member - snugly-. fitting

within said- bore intérimediate between the ends-

thereof and forming a closed pump’ chamber, a
piston reciprocable in said chamber, .removable

mesns for holding said closure member:.in said-

bore against axial movement ‘therein; a rod re-
ciprocable in said ‘closure member with one end
extending into said chamber in-abutting relation
fo the adjacent end-of said piston, a tappet cup
reciprocable 'in ‘said bore .between ‘the-open end

thereof - and said closure member, -an elongated:

cup-shaped member located:in -said.tappet cup
with its closed end seated on the other end of said
rod, and a single coil-compression spring inter-
posed between said tappet cup and said -cup-

shaped member with one end seated on said cup-.

shaped member inwardly of the outer end of said
rod and with its ‘other end seated against the
closed outer end of said tappet cup. _

6. A pump comprising a housing having a blind
bore therein, a closure member shugly fitting

2

20

=)
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within said bore intermediate between the ends-

thereof and forming a closed pump chamber, said

closure member having a tubular stem portion:-

extending in the direction of the open end of said

bore, a piston reciprocable in said chamber, re-’

movable means for holding said closure member
in said bore against sxial movement therein, a
rod reciprocable in the tubular stem portion of
said closure member with one end extending into

said chamber in abutting relation to the adja-

cent end of said piston, an inwardly opening
tappet cup reciprocable in said bore between the
open end thereof and said closure member, an
inwardly. opening thimble located in said tappet
cup with its closed end seated on the other end
of said rod and with its body portion surround-
ing said stem portion of said closure, said thimble
having an exterior shoulder adjacent to its open
end, and a coil compression spring interposed
between said tappet cup and said thimble with
one end seated against the bottom of said cup and
the othgr.end seated on the shoulder adjacent
to the inner open end of said thimble.

7. A pump comprising a housing having .a
cylinder, a piston reciprocable in said cylinder
and dividing the latter into two expansible cham-
bers, said housing having an inlet bassageway
and inlet passageways opening into the respective
chambers and outlet passageways leading from
the respective chambers, inwardly opening check
valves in said inlet passageways, outwardly open-
ing check valves in said outlet passageways, said
housing having a second cylinder and a passage-
way establishing communication between said
second cylinder and said outlet passageways out-

40

said . outlet passageway, said housing having a
second cylinder. and.a passageway establishing
communication: between said cylinder and said .
outlet- passageway between the check valves in

the branches thereof and the check valve at the ’

discharge end thereof, and a manually operable

piston rec_ipr-ocablg: in said. second cylinder. ’
9. A pump comprising. a housing having a. cyl-

inder, a piston reciprocable in said cylinder and .

-dividing the latter into two expansible chambers,.

said- housing having inlet passageways opening
into the respective chambers and outlet passage- ’
ways. leading from the respective chambers, in-
wardly opening check valves in said inlet passage-

. ‘ways, outwardly opening check valves in said out-~

let passageways, said housing having a second
cylinder-and. s, passageway establishing communi-
cation between said second cylinder and said out-
let passageways outwardly of the check valves

: therein, a second piston reciprocable in said sec-

ond cylinder, a closure for the outer end of said
second cylinder, a plunger rod axially slidable in
said-closure member and having said second pis-
ton fixed thereto, a knob fixed to the outer end
of said plunger rod, and a -spring interposed be-
tween said knob and said housing for holding said
piston in .its outermost position of its sliding
movement, - . . :
10. A pump comprising a housing having a

<:cylinder, a piston reciprocable in said cylinder

and dividing the latter into two expansible cham-
bers, said housing having an inlet passageway
with valved. branches leading io the respective
chambers and .an outlet passageway with valved .

- branches leading from the respective chambers,

70

said housing having a second cylinder and a pas-
sageway establishing communication between
said second. cylinder and. said outlet passage-
way. outwardly of the valve branches thereof, a
manually operable piston reciprocable in said
second cylinder, a closure for the outer end of
said seeond cylindesr, said closure having vent -
openings extending therethrough adapted to be’
closed by said manually operable piston in the

- outermost position.of its sliding movement, and

a spring for yieldably holding said manually op-
erable piston in such position. '

11. A double acting pump comprising a hous-
ing having a cylinder, a piston reciprocable in

.said cylinder and dividing the same intc two

pump chambers, said housing having inlet pas-
sageways communicating with the respective
chambers, inwardly.opening check valve means
in the respective inlet passageways, said hous-
ing having outlet passageways leading from the
respective chambers and opening into a recess
in the outer face of said housing, a valve plate
snugly fitting said recess and having ports ex-
tending therethrough in register with the re-
spective outlet passageways, an outlet cover re-
movably securec. to said housing over said valve
'plate and having a recess in its valve plate op-
posing face forming a connecting passageway be-

wardly of the check valves therein, and a-second 75 tween said ports, outwardly opening check valves
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for the respective ports mounted in said connect-
ing passageway, a third port extending through
said valve plate for establishing communication
between said connecting passageway and one end
of a groove in the bottom of the valve plate re-
ceiving recess, said outlet cover having a final
discharge passageway extending therethrough
with its inner end in communication with a
fourth port extending through said valve plate
and in communication with the other end of.said
groove, an outwardly opening check valve for
said fourth port located in said final discharge
passageway said housing having a priming cylin-
der in continuous communication with the groove
in the bottom of said valve plate receiving recess,
and a priming plunger reciprocable in said prim-
ing cylinder. .

12. A double acting pump comprising a hous-
ing having a cylinder, a piston reciprocable in

said cylinder and dividing the same into two .

pump chambers, said housing having a valved in-
let passageway communicating with both of said
‘chambers, inwardly opening check valve means
in said inlet passageway, said housing having out-
let passageways leading from the respective
chambers and opening into a recess in the outer
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face of said housing, a valve plate snugly fitting -

said recess and having ports extending there-
through in register with the respective passage-
ways, an outlet cover removably secured to said
housing over said valve plate and having a recess
in its valve plate opposing face forming a con-
necting passageway between said ports, out-
wardly opening check valves for said ports

mounted in said connecting passageway, a third 3

port extending through said valve plate .for es-
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tablishing communication between said connect-
ing passageway and one end of a groove in the
bottom of the valve plate receiving recess, said
outlet cover having a final discharge passage-
way extending therethrough with ifs inner end
in communication with a fourth port extending
through said valve plate in communication with
the other end of said groove, an outwardly open-
ing check valve for said fourth port located in
said discharge passageway, said housing having a
second cylinder and a manually operable plunger
therein and a passageway communicating at one
end with said second cylinder at the other end
with the first mentioned end of the groove in the
bottom of the valve plate receiving recess in said
housing.

13. A double acting pump comprising a housing
having a cylinder and a piston reciprocable in-
said cylinder and dividing the latter into two
separate pump chambers, said housing having
valved inlet and outlet passageways for the re-
spective pump chambers, a spring for displacing
said piston in one direction, and means for dis-
placing said piston in the opposite direction in-
cluding a power operated member and a single
spring between said member and said piston, the
two springs being of substantially equal strength,
whereby the position of said piston in said cylin-
der is determined by the balance of the forces
of the two springs in the different positions of
the power operated member and the length of
the stroke of said piston and the quantity of dis-
charge varies according to the back pressure in
the discharge passageways of said pump cham-
pers.

. HERBERT C. EDWARDS.



: CERTIFICATE OF CORRECTION,
Patent No. 2,290,829. July 21, 1942,
HERBERT C. EDWARDS.

It 18 hereby certified that error appears in the printed specification
of the above numbered patent requiring correctionas follows: Page 2, first
column, line 32, for “"chumbers 34, 24a" read --chambers 3l, 3la--; and
second column, line 59, for “valsve" resd --valve--; pageli, first column,
1lines 66 and 67, claim T7; strike out "an inlet passageway and" and that
the said Letters Patent should be read with this correction therein that
ths same mey conform to the record of the case in the Patent 0ffice,

Signed and dealed this lst day of September, A. D. 1942,

Henry Ven Arsdale,
(Seal) Acting Commissloner of Patents.



