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UNITED STATES PATENT OFFICE

PUMP ASSEMBLAGE

Edward M. Pfauser, EIm Grove, Wis, assignor to
Blackhawk Mfg. Co., Milwaukee, Wis., a corpo-

irati‘on of ‘Wisconsin

Application September 19, 1941, Serial No. 411,517
- (CL 103—41)

11 Claims,

The present invention relates in general to. im-
Provements in:pump assemblages, -and relates
more specifically to various improvements-in the
-construction-and operation of hydraulic.pump or
‘power ‘units of the: type disclosed generally in my
prior Patent No. 2,214,257, granted September 10,
1940. :

An object of my present invention is to provide
' various new and useful improvements in hydrau-
lic ‘units of the above mentioned type, whereby
‘construction and operation thereof is facilitated,
-and the utility thereof is considerably ‘enhanced.
#Some of the more specific objects and advan-
~tages of the present invention are ‘as follows:
. To-'provide -improved .actuating and “control
‘mechanism for a-hydraulic:pump, which may be
located rather remote from: the Zone of power
-application, and which may also be equipped with
unloading mechanism such as a relief or by-pass
‘valve, . :

To provide an improved manually actuated and
controlled power unit, provided with. simple and
readily manipulable ‘actuating and. control means
for effecting most efficient operation of the unit,

-To provide an‘improved -actuating lever assem-
blage for reciprocable hydraulic pump units.or

~the like, which is also-manipulable to effect con-
venient control of the pump functioning.

‘To provide an improved reciprocable twin pump
actuating lever assemblage having g gripping por-
tion which is also manipulable to quickly adjust
the relief or by-pass valve of the pump.

"'T'o provide an improved hydraulic pump of the
high pressure reciprocable plunger type, which is
extremely simple ‘in construction, eficient in op-
eration, and flexible in adaptation.

To provide an extremely compact high pres-
sure pumping unit which can be readily inter-
changeably supplied ‘with fluid from various se-
lected sources. e

To provide an improved hydraulic power unit
-‘comprising relatively few simple parts, which can

be - manufactured at moderate. cost;. which is
adapted to be readily assembled or dismantled,
which is operable in’ any desired position, and
which is adapted for diverse uses.

These and other specific. objects will be ap-

parent from the following detaiied description.

A-clear conception of the several features'con-

-stituting the present improvement, and of the
mode of constructing and of operating hydraulic
power units built in accordance with the inven-
tion, may be had by referring to the drawings ac-
companying and forming a part of this specifica-
tion wherein like reference characters designate
the same or similar parts in the various views.
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Fig. 1is'a central transverse section through an
improved twin plunger hydraulic pump and sup-
ply reservoir unit, wherein the pump is perma-
nently associated with the: reservoir, the section

-being taken along the line I—{ of Fig. 2;

Fig. 2 is a ‘top viéw of the pump and reservoir
unit of Fig. 1, with the upper portion of the pump
‘actuating -handle broken away, and the relief
valve actuating rod removed;

Fig. 815 s central longitudinal section through
the combined power unit of Figs. I and 2, with the
upper part of the pump actuating handle broken
away, the section being taken along the line 3—3
of Pig. 2; :

Fig. 4 is another transverse section through the
combined pump and reservoir assemblage, taken
along the line 4-—4 of Fig. 2;

Fig. 5 is still another transverse section through
‘the pump alone of the assemblage of Figs. 1 to 4,
inclusive, taken along the line 5—5 of Fig. T;

Fig, 6 is a central transverse section similar to
that of Fig. 1 but taken through the pump as- .
semblage alone, and showing the same equipped to
receive supply liquid from any source remote from
the pump; o

Fig. T is a top view of the pump alone and also

- ‘showing the same equipped for operation, as in

30

35

40

45

50

55

Fig. 6; and. - : :

“Fig. 8 is a transverse section like that of Fig.
4, taken through the pump salone but showing the
same equipped as in Figs. 6 and 7.

While the invention has been shown and de-
scribed herein as being embodied in a particular
type of manually operable hydraulic pump or
power unit, it is not my intention to thereby un-
necessarily restrict the scope or utility of the
several features constituting the present improve-
ments, at least some of which msay obviously be
applied to other pump structures,

Referring to the drawings, the.improved hy-
draulic pump assemblage shown therein, com-
prises in general a one-piece pump casing 10
having alined bores I, 12 therein separated by
a central well or socket 13; & pair of axially
alined pump pistons or plungers !4, 15 rigidly
interconnected by a flat section. 16, and being
simultaneously but oppositely reciprocable with-
in. the casing bores 11, 12 respectively; a pair
of . similar suction or inlet valves 17, one for
each pump displacement chamber {8, and both
being communicable with a common liquid sup-
ply passage 19 and with an independent conduit
20 communicating with the corresponding cham-
ber 18; a pair of similar discharge or outlet
valves 21, one for each displacement chamber
I8, and each communicating on one side with
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the adjacent chamber 18 and conduit 20 and
on its opposite side with- a common liquid dis-
charge passage 22; a cylinder closure plug 23
detachably secured to the casing 10 outwardly
beyond each displacement chamber {8 in aline-
ment with the corresponding plunger 14, 5; a
removable valve conflning cap or plug 24 re-
movably secured to the casing 10 adjacent to
each outlet valve 21, and each having a com-
pression spring 25 interposed between it and the
corresponding valve 21; a single by-pass or relief
valve 26 adjustably associated with the casing
10 mid-way between the sets of valves IT, 21,
and being operable to return liquid directly from
the pump discharge passage 22 to the source of
supply; a ‘spherical pivot bearing consisting of
an annular rocker seat 27 snugly confined in a
bore in the casing socket {3, an adjustable ring
or rocker cap 28 screw threaded within the socket
13, and an intermediate compressible sealing ring
- 29 interposed between the seat 27 and cap 28;
a rocker element-or ball member 30 oscillatably
confined within the spherical pivot bearing be-
tween the seat 27 and cap 28, and having a slotted
or bifurcated projection' 31 engaging the alined
plungers {4, 15 and the intervening section 1§;
a pump actuating handle or lever 32 having its
pivoted end 33 screw threaded within the pivot
member 30 and locked against rotation therein
- by a'set 'screw 34, while its opposite swinging
.end 35 is off-set and provided with an internal
bore 36 and a concentric external bearing sur-
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_face 371; a rellef valve actuating rod 38 jour- -

nalled for rotation in the lever bore 38, and
having a cupped end 39 provided with transverse
-glots 40. coacting with a pin 41 plercing g ball
42 secured to. or formed integral with the outer
" end of the relief valve to provide a universal
pivotal connection; and a common lever and rod
manipulating - knob  43. keyed to the opposite
.swinging end of the rod 38 beyond the lever
end 35, and being journalled for rotation on
the bearing surface 37 and retained in coaction
-with the lever and rod by a set screw 44 engaging
an annular groove 45 in the lever end 35.

The main pump casing 10 in addition to being
provided with the supply and discharge passages
- 19, 22, and with the conduits 20 connecting the

displacement chambers I8 with the spaces be-
tween the inlet and outlet valves {1, 21 respec-
tively, is also provided with a liquid delivery
conduit 46 extending around the central socket
13 and connecting the discharge passage 22 with
a threaded socket 47 at one side of the casing,

to which a discharge pipe 48 may be attached. .

This discharge pipe 48 may communicate with
any desired type of apparatus such as a hydraulic
ram or jack, adapted to periodically receive liquid
under pressure from the pump, and to also return
the liquid to the source of supply while by-passing
the pump displacement chambers. The opposite
side of the pumnp casing 10 adjacent to the relief
valve 26 is furthermore provided with a conduit
49 the medial portion of which is adapfed to
be connected to the discharge passage 22, con-
dnit 46 and discharge pipe 48 by opening the
relief valve 26; and one end of which conduit
49 connects with a threaded socket 50 while the
opnosite end may be caused to communicate past

a threaded port 5! with the suction port 19 and -

with another threaded socket 52, see Figs. 1 and
6. The opposite ends of the suction passage
19 communicate with still other threaded sock-
“ets 53, eitffér or both of which may be closed
by plugs 54 depending upon the performance de-
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sired; and the socket 50 may under certain con-
ditions be closed by a similar plug 55, while the
larger socket 52 may under other conditions be -
closed by a plug 56 and the port 51 may be
sealed by a screw §1. The improved pump as-
semblage is adapted to be interchangeably asso-
ciated either with a liquid supply permanently
secured to the pump casing 10, or with an out-
side source, and when converting the assemblage
from one type to another, the plugs 54, 55, 56
angd the closure screw 57 play an important part.

Referring specifically .to Figs, 1 to 5, inclusive,
the improved combined pump and reservoir as-
semblage shown therein can be installed or trans-
ported as a single unit, and comprises in addi-
tion to the pump above described, a liquid supply
reservoir 58 having lower supporting feet 59 and
an upper centrally open pad 60 to which the
pump casing {0 may be firmly but detachably
secured by means of cup screws 61. When such
8 unitary pump and liquid supply reservoir 58
is utilized, either or both of the plugs 54 should
be remcved from the plug sockets 53, and a
suction pipe 62 which extends below the level
of the liquid within the reservoir 58 should be
attached to the socket or sockets 63 in place
of the removed plugs 54. The plug 65 should
be removed from the plug socket 50 thereby
opening the lower, end of the conduit 49 to the
interior of the reservoir, and the screw 57 should
be applied to seal the port 8§l and the plug 56
should also be applied to close the plug socket
52, thercby closing off communication between
the suction passage i9 and the by-pass or relief

5 valve 26, while still maintaining open communi-

cation between the suction sides of the two inlet

valves |17 and with the suction pipe or pipes 62

through the passage 19, see Figs. 1, 4 and 5.
With the power unit thus assembled, and when
the relief valve 26 is closed as shown in Fig. 1,
the lever 32 may be oscillated in the vertical plane
of the common axis of the bores 12, 13, to there-
by reciprocate the plungers 14, I8 simultaneously

" but in opposite directions relative to their respec-
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tive - displacement chambers {8. Whenever a

‘plunger {4, 15 is being withdrawn from its con-

fining plug 23, liquid will be drawn into the dis-
placement chamber 18 past its corresponding in-
let valve 1T through the passage 19 and suction
pipe 62 from the reservoir §8, and during the re-
turn stroke of each plunger {4, 15 the liquid is
delivered under pressure from the displacement
chamber I8 past its corresponding outlet valve 21
through the passage 22 and conduit 46 to the dis-
charge pipe 48. 'When one plunger 14, 15 is with-
drawing liquid from the reservoir 58, the other
will be discharging liquid under pressure, and
vice versa, so that the delivery of liquid to the
pressure utilizing device will be continuous. If it
becomes desirable to permit return of liquid from
the liquid pressure operated device to the reser-
voir 58, it is only necessary to open the by-pass
or return valve 26 by twisting or turning the same
manipulating knob 43 which was utilized to oscil-

~ late the lever 32 during the pumping operation.

Such twisting or turning of the knob 43 rotates
the rod 38 and the rotary motion is transmitted
to the relief valve 26 through the universal joint
interposed . between. these elements. Since the

-relief valve 26 has screw thread coaction with a

ring nut secured to the casing 10, the rotation
thereof in one direction will open this valve
thereby connecting the pump discharge passage
22 and hence the conduit 46 and pipe 48, with
the conduit 49 which.is open to the reservoir §8
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through the plug socket 50 thus ‘allowing liquid
to return freely from the liquid actuated device
to the liquid supply source. Reversal of the di-
rection of twisting or rotation of the knob 43 will
again close the relief valve 26, thereby restoring
the system to pumping condition. . -

Referring specifically to Figs. 5 to 8, mcluswe,
the pump as shown therein may be ‘connectod to

any suitable source of liquid supply remote from

the pump assemblage, through a liquid supply
" pipe 63 which may be connected to. the casing
socket 52 as shown in Figs. 6 and 7. - When such
an arrangement is utilized, the plug 55 should be
applied to the plug socket 50 to close the adjacent
end of the conduit 49; and besides removing the
plug 56 to permit application of the pipe 63, the

10
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closure screw 57 should also be removed from the .

threaded port 51, thereby placing the pipe 63 in
direct communication with the relief valve 26
and with the common swetion passage {9, see
Figs. 6 and 7. The suction passage 19 should also

20

have both ends thereof sealed by the application

of pipe plugs 54 to both plug socckets 53 as shown

in Figs. 5 and 8, but the medial portion of the .

passage 19 will still communicate with ths con-
duit 49 as clearly indicated in Fig. 6.

.. . With the power unit thus interchangeably as-
sembled, and when the relief valve 26 is. closed

as in Fig. 6, the lever 32 may again be odcillated

in the vertical plane of the axis of the casing
bores 12, 13, to thereby reciprocate the plungers
14, {5 and pump liquid from the supply pipe 63
to the discharge pipe 48. During the successive
suction strokes of the plungers (4, 15, liquid will
be withdrawn from the pipe 63 directly into the
passage {9 and from thence past the suction or

inlet valves {7 into the displacement chambers’

i8; and during the successive return or delivery
strokes of the pump, the liquid under pressure
will be delivered from the chambers I8 past the
discharge or outlet valves 2f and through the
‘passage 22 and conduit 46 to the discharge pipe
" 48 from whence the liquid flows to the liquid
operated device. If it again becomes desirable
to permit return of liquid from the pressure oper-
ated device to the supply pipe 63, it is again only
necessary, to' open the by-pass or return-valve
26 by manipulating the common handle knob 43,
whereupon the discharge pipe 48 will be placed
into direct and open communication with the
supply pipe 83 through the conduit 46, passage
22, conduit 49 and port 51. By subsequently clos-
ing the relief valve 26 in the manner previously
described, the pump system can be quickly re-
converted into condifion for pumping operation.

It will thus be apparent, that the improved
pump assemblage can be quickly, conveniently
- and effectively converted from the type shown in
Fig. 1 into the type shown in Fig. 6, at the option
of the user and without additional cost. The im-
proved pump unit will operate just as efficiently
in either form, and the conversion requires no
change whatsoever in the actuating and control
structure. The common handle knob 43 may be
utilized to manipulate both the lever 32 for pump-
ing purposes, and the rod 38 for valve adjust-
ment purposes; and the single set screw 44 co-
acting with the groove 45 serves to maintain the
knob 43 and the rod 38 in assembled position,
while the other set screw 34 serves to lock the
lever 32 against possible rotation which would
cause binding in the rod 38. The entire assem-
blage is obviously simple, compact and durable
in construction, and has proven highly efficient
in actual operation and extremely flexible in its
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adaptations. The improved power unit can also
be manufactured and sold at moderate cost since
all parts are relatively simple in structure, many
parts are interchangeable with each other, and
standard plugs, screws and valves are utilized
wherever possible.

It should be understood that 1t is not desired
to limit this invention to the exact details of con-

_struction, or to the precise mode of operation and

use, herein shown and described for various modi-
fications within the scope of the appended claims
may occur to persons skilled in the art. .

I claim:

1. In combination, a casing having a bore and
socket adjoining the bore, 2 pump plunger mov-
able in said casing bore, & pivot member swing-

-able in said socket and coacting with said plunger .

to move the same, a relief valve associated with
said casing laterally adjacent tosaid socket, a
lever for oscillating said pivot member, a rod
journalled for rotation in the swinging end of
sa’d lever and being operatively connected to
said valve, and an actuating knob for said lever
and valve secured to said rod and journalled for
rotation on the swinging end of the lever. -

2. In combination, a casing having a bore and
d socket adjoining the bore, a pump plunger mov-
able in said casing bore, a pivot member swing-
able in'said socket and coacting with said plung-.
er to move the same, a relief valve associated
with said casing laterally adjacent to said socket,

- & lever for oscillating said pivot member, a rod

having one end universally movably -connected
to :aid valve and its opposite end portion jour-
nalled for rotation in the swinging end of said

_lever, and a common actuating knob for said

lever and valve fixedly secured to said rod and -
journallel for rotation on said swinging lever
end.

3. In combination, a ‘casing havmg a bore and

" a socket adjoining the bore, a pump plunger

movable in said casing bore, a pivot member.
swingable in said socket and: coacting with said
plunger to move the same, a relief: valve asso-
ciated with said casing laterally adjacent to said
socket, a lever for oscillating said pivot member,
a rod journalled for rotation in the swinging
end of said lever and ‘being operatively con--
nected to said valve, an actuating knob for said
lever and valve secured to said rod and jour-
nalled for rotation on the swinging end of the
lever, and means carried by said knob and co-
acting with said lever to prevent displacement of

- the knob and rod longitudinally of the lever.
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4. In combination, a casing having alined
bores and a socket between the adjacent bore
ends, pump plungers movable in said casing
bores, a pivot mefnber swingable in said socket
and coacting with said plungers to move the

same, a relief valve associated with said casing
laterally adjacent to said socket andbetween

said bores, a lever for oscillating said pivot mem-
ber and having its swinging end provided with
a bore and a bearing surface surrounding said
bore, a rod journalled for rotation in said.lever.
bore and being operatively connected to said re-
lief valve, and a common actuating knob for said
lever and rod journalled for rotation on said
bearing surface and keyed to said rod,

5. In combination, & casing having alined
bores and a socket between the adjacent bore

ends, pump plungerss movable in said. casing

bores, a pivot member swingable in said socket
and coacting with said plungers to move the
same, a relief valve associated with said casing
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laterally ‘adjacent to said socket and between
said bores, a lever for oscillating said pivot mem-
ber and having its swinging end provided with
& bore and a bearing surface surrounding said
bore, a rod journalled for rotation in said lever
bore and being operatively connected to said
relief valve, a common actuating knob for said
lever and rod journalled for rotation on said
bearing surface and keyed to said rod, and a
set screw secured to said knob and coacting with
an annular recess in said lever end for retaining
said knob upon the lever and the rod drivingly
connected to the knob,.

6. In combination, & casing having a bore, a
pump plunger reciprocable in said bore, an os-
cillatory member pivotally suspended from said
casing and cooperating with said plunger to re-
ciprocate the same, a lever for oscillating said
pivot member, a relief valve mounted in said
casing laterally of said bore, a rod journalled for
rotation in the swinging ‘end of said lever and
being orperatively connected to said relief valve
by a universal connection which is separable by
axial movement of the rod, and a common actu-
ating knob for oscillating said lever and for
turning said rod about its axis, said knob nor-
mally being fixed against displacement longitu-
dinally of the lever but being axially removable
from said rod when disconnected from the lever.

7. In combination, a casing having a bore,
a2 pump plunger movable in said bore, an oseil-
latory member carried by said casing and coop-
erating with said plunger to move the same, 2
relief valve associated with said casing laterally
adjacent to said member, a lever for oscillating
sald member and having its swinging end pro-
vided with a longitudinal bore and a bearing

surface surrounding said bore, a rod journalled

for rotation in said lever bore and pivotally con-
nected to said valve, and a common actuating
knob for said lever and said rod journalled for
rotation on said surface.

8. In combination, a casing having a bore, a

pump plunger movable in said bore, a pivot mem-
ber carried by said casing and cooperating with
said plunger to move the same, a relief valve
a-sceiated with said casing near said member,
a lever for swinging said member, a rod hdving
one end portion journalled for rotation in the
swinging end of said lever, a universal connec-
tion interposed between the opposite end of said

10

20

30

40

45

50

2,348,412

rod, and a common actuating knob for swinging
said lever and for rotating said rod.

9. In combination, a casing having a bore,.a
pump plunger movable in said bore, a pivot mem-
ber carried by said casing and cooperating with
said plunger to move the same, a relief valve
associated with said casing near said member,
a lever for swinging said member, a rod having
one end portion journalled for rotation in the
swinging end of said lever, a universal connec-
tion interposed between the opposite end of said
rod and said relief valve, and a common actuat-
ing knob for swinging said lever and for rotating
said rod, said knob normally being secured to
said lever but being detachable therefrom to
simultaneously release said rod.

10. In combination, a casing having a bore, a
pump plunger movable in said bore, g pivot mem-
ber carried by said casing and cooperating with
said plunger to move the same, a lever for swing-
ing said member and having one end screw
threaded within the member and its opposite end
provided with a Iaterally. off-set longitudinal
hore, means for locking said lever against rote-
tion relative to said pivot member, 3 relief valve
associated with -said casing laterally of said
member, a rod having one end operatively piv-
otally connected to said relief valve and having
its opposite end journalled for rotation in said
lever bore, and a common knob for Swinging said
lever and for rotating said rod.

11. In combination, a casing having a bore, a
pump plunger movable in said bore, a pivot mem-
ber carried by said casing and cooperating with
said plunger to move the same, g lever for swing-
ing said member and -having one end screw
threaded within the member and its opposite
end provided with a laterally off-set longitudinal
bore, means for locking said lever against rota-
tion relative to said pivot member, a relief valve
associated with said casing laterally of said
member, & rod having one end operatively piv-
otally connected to said relief valve and having
its opposite end journalled for rotation in said
lever bore, and a common actuating knob jour-
nalled for rotation on the swinging end of said
lever for swinging said lever in the plane of the
axis cof said casing bore and for effecting rota-
tion of said rod about the axis of said lever bore.

. EDWARD M. PFAUSER.




