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Patented Oct. 14, 1952 2,613,606 

UNITED STATES PATENT OFFICE . 
2,613,606 

CONSTANT HELVERY PUMP 

Milton Roy Sheen, deceased, late of Glenside, Pa., 
by Emma Elizabeth. Sheen, coexecutor, Glen 
side, Pa., and Robert T. Sheen, Wyndmoor, Pa., 
and Royal Bartlett Saalfrank, Gulfport, Fla.; 
said Robert T. Sheen and said Salafrank as 
signors to Milton Roy Company, Chestnut Hill, 
Pa., a corporation of Fennsylvania, 
Application October 6, 1948, Seria No. 53,122 

(C. 03-38) 10 Clains. 

The present invention relates to a constant de 
livery pump. 
The present application is a continuation in 

part of our application Serial No. 778,316, filed 
October 7, 1947, now abandoned, for Constant 
Delivery Pump, and supercedes such earlier 
application. 
A purpose of the invention is to permit the 

use of constant delivery pumps for extremely 
precise feeding of chemicals and the like in 
which substantially no change in the flow curve 
is to be permitted, and in which the high pre 
cision in the delivery of liquids over a wide de 
livery range and in some cases down to unprecen 
dented small delivery quantities are required. 
A further purpose is to permit very accurate 

change of the strokes of a plurality of pumps 
Operating in uniSon for constant delivery pur 
poses (that is, with common inlet and common 
discharge) while such pumps are in operation, 
with or without variation in the Speed of the 
drive, and with intermittent or continuous 
pumping. 
A further purpose is to accomplish adjustment 

of the stroke of each piston or other pumping 
element which maintains a directly proportional 
relationship between the motion of the adjust 
ment and the stroke of the element at the par 
ticular adjustment over the entire range of the 
adjustment, so that a dial or other indication of 
adjustment will directly indicate stroke, and so 
that the adjustment can be accomplished by a 
remote control in respect to determination of the 
Woline pumped. 
A further purpose is to adjust the position of 

an adjustment support mechanically connected 
to the driving connections for each pumping ele 
ment along a line which maintains the same an 
ular relation with respect to each pumping ele 
ment for any adjustment at at least one corre 
sponding position in the Stroke of all pumping 
elements. 
A further purpose is to adjust the stroke of 

each pumping element while maintaining an in 
variable relation between the speed of each ele 
ment at one part of the stroke and the speed at 
every other part of the stroke so that a dis 
charger curve for the constant delivery punp 
which is uniform for one adjustment will be uni 
form for all other adjustments. 
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2 
A further purpose is to permit the required 

out-of-phase relation of the two reciprocating 
pumps in a constant delivery System to be main 
tained by a cam acting on crossheads, preferably 
through connecting rods and crank blocks. 
A further purpose is to maintain a constant 

throw on the crank blocks, but to vary the posi 
tions of pivotal connection between the crank 
blocks and the crossheads to control the stroke. 

Further purposes appear in the specification 
and in the claims. 

In the prior art constant delivery pumps have 
been intended primarily for comparatively large 
Volumes in which slight lack of unifornity of 
delivery can be tolerated. With the increased 
demands for precise feeding of liquids, especially 
chemicals, for treatment of materials in proceSS, 
a demand has arisen for high unifornity and 
constancy of delivery with permissible wide 
variation. The present invention is intended 
primarily to meet the demand for an extremely 
uniform delivery with practically no change in 
the delivery curve, while at the same time per 
mitting very wide variation and operation at un 
believably low levels. For example in the pump 
of the present invention, effective operation can 
be maintained with delivery of as little as a few 
cubic centimeters per hour, and the invention 
can likewise be applied to delivery of only a few 
cubic centimeters per day. Notwithstanding 
Such low delivery levels and the possible require 
ment for wide variation, while the pump is 
operating it will maintain a precisely accurate 
and constant delivery, while at the same time 
permitting instantaneous change in the delivery 
during operation. 

In many prior art patents of the constant de 
livery pump type difficulty has been encountered 
in changing the stroke during operation, and in 
Some the possibility has existed that the stroke 
will be different in the two pumps. 

lin accordance with the present invention not 
Only can the speed of drive be changed by the 
use of a variable speed motor, but also the stroke 
of both pumps can be changed in unison during 
operation. Likewise of course the operation can 
be continuous or intermittent in response to any 
suitable control which will start and stop or vary 
the Speed of the drive, as well known in the art. 

In the drawings a few only of the various em 
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bodiments of the invention have been illustrated, 
choosing the forms shown from the standpoints 
of convenience in illustration, satisfactory opera 
tion and clear demonstration of the principles 
involved. 

Figure 1 is a top plan view of our novel constant 
delivery pump mechanism. 

Figure 2 is a horizontal section of Figure 1 
taken on the line 2-2 of Figure 3. 

Figure 3 is a longitudinal vertical Section taken 
in the line 3-3 of Figure 2. 

Figure 4 is a transverse vertical section taken 
on the line 4-4 of Figure 3. 

Figure 5 is a fragmentary perspective illus 
trating the connecting rods, crank blocks and 
CrOSSheads. 

Figure 6 is an exploded perspective view illus 
trating the crank blocks, the sliding bearings of 
the connecting rod and the crossheads and the 
Crosshead adjustment. 

Figures 7 and 7 are views similar to Figure 
but illustrating modifications. 

Figure 8 is a graph useful in explaining the in 
vention. 

Figure 9 is a longitudinal Section corresponding 
to Figure 3 showing a variation in the constant 
delivery pump mechanism. 
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Figure 10 is a transverse section of Figure 9 on 
the line 0-0. 

Figure 11 is a diagrammatic top plan view 
showing the inlet and outlet connections to the 
pump units of the constant delivery pump. 

Figure 12 is a fragmentary longitudinal section 
showing a bellows replacing a piston as the pump 
ing element. 

In the dra Wings like numerals refer to like 
partS throughout. 

Describing in illustration but not in limitation 
and referring to the drawings: 

In the prior art efforts have been made to 
regulate the stroke of a piston or other recip 
rocating pump with the purpose of obtaining ad 
justment of the discharge. The constructions 
used for such purposes have normally adjusted 
along an arc or rocker arm, and have not been 
Suitable for application to constant delivery 
pumps of high accuracy. In such prior art con 
Structions the motion imparted by the adjust 
ment has not produced a stroke adjustment di 
rectly proportional to the adjusting motion. This 
has necessitated the use of non-uniform gradu 
ations on a dial indicating adjustment, if the dial 
is also to indicate stroke or discharge, and has 
made it impossible to change the adjustment 
uniformly by remote control or otherwise for the 
purpose of obtaining proportional change in 
stroke. If such prior art constructions are ap 
plied to constant delivery pumps it is necessary to 
make elaborate calculations or employ special 
curves in changing adjustments. 
Such prior art connecting and adjusting struc 

tures have presented a further serious difficulty. 
While it is possible to obtain a straight line curve 
by placing two or more pumps having a common 
inlet and a common discharge properly out of 
phase, the constant delivery obtained from such 
prior art adjustment devices has remained con 
stant only at one adjustment position. Every 
time the adjustment is changed, the relation of 
the Speed of the piston or other pumping element 
at one portion of the stroke to the speed at other 
portions of the stroke has changed, with result 
ing introduction of errors into the discharge 
Clive. 
One of the important advantages of the pres 
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4. 
ent invention is that the motion of the adjust 
ment is directly proportional to the stroke of the 
piston or other pumping element as changed by 
the adjustment, and this condition obtains 
throughout the entire range of adjustment. Thus 
during adjustment, the adjustment Support 
maintains the same angular relation. With re 
spect to each pumping element for any adjust 
ment at at least one corresponding position in 
the stroke of all pumping elements. 

Furthermore, in the adjustment of the present 
invention, an invariable relation is maintained 
between the speed of each element at One part of 
the stroke and the speed at every other part of 
the stroke. Thus although the discharge varies 
With the adjustment, the uniformity of the dis 
charge curve is the same for all adjustmentS and 
there is no tendency, as in the prior art, for the 
relative instantaneous Speed of the piston at Some 
one portion of the stroke to change with respect 
to that at some other portion of the stroke When 
the stroke is changed. 
Power is applied to the mechanism through 

any suitable drive on shaft 20 (Figure 3) in 
suitable bearings mounted on housing 2. A 
pinion 22 on the drive shaft meshes with a Speed 
reduction train suitably consisting of a gear 23 
on shaft 24 in suitable bearings in the housing 
and carrying a pinion 25 intermeshing with a 
gear 26 on shaft 27 Supported on bearings in 
the housing, and carrying a pinion 28 inter 
meshing with a gear 30 on shaft 3 provided 
with suitable bearings supported on the housing. 
The Shaft 3 carries a Worm 32 which meshes 
With a worm wheel 33 on stud shaft 34 which 
is mounted at one end in a journal bearing 35 
on a removable end plate 36 of the housing, and 
at the other end is provided With an antifric 
tion bearing 37 mounted on plate 38 and held 
by retainer 40. A removable cap 4 closes the 
end. 
On the stud shaft 34 and turning with the 

worm wheel 33 is a cam 42 of any suitable char 
acter, here shown as being a barrel cam having 
a track 43 on the outer circumference 44. 
On Opposite sides and So positioned With re 

spect to the track of the cam that they are 
constantly at diametrically opposite positions in 
the cycle of the pump, followers 45 and 46 are 
provided Which constantly ride the cam slot and 
transmit the motion of the cam slot longitudi 
nally. The respective followers are suitably 
rollers which are rotatably supported on studs 
attached to connecting rods 47 and 48 guided 
at the bottom at 50 and 5 near the two ends, 
and guided and supported at the top at 52 and 
53. As illustrated the respective guides are 
provided with ways 54 and the connecting rods 
are provided with slides 55 which cooperate with 
the Ways So as to provide guiding for reciproca 
tion. 
The slide bearings are supported by the side 

Walls of the housing as shown. 
At opposite ends the connecting rods carry 

followers 56 and 57, suitably in the form of 
rollers mounted on studs, and the followers in 
termesh with slots 58 in crank blocks 63 and 

The Crank blocks are each pivoted on a 
common axis at 62 on bearings 63 in the hous 
ing, the bearings and pivots being suitably lo 
cated above the slots of the crank blocks so 
that the crank blocks swing back and forth 
pendulum fashion below the pivots. 
On the Opposite side of each crank block is 

a slot 64 paralleling the slot 58, and providing 
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guiding ways for follower rollers 65 mounted. On 
sliding blocks 66 and 67 which are guided by 
vertical Ways 68 in crossheads and ... The 
sliding blocks 66 and 67 carry at their upper 
ends T-shaped heads 2 which interlock with 
slots 73, on the opposite sides of a vertical ad 
justment block. 74 which forms a nut for an 
adjustment screw 75 mounted on a bearing 6 
in the top of the housing. . The adjustment 
screw 5 is suitably rotated by a handle. On 
a shaft 78 which carries a worm 80 gearing 
with a worm wheel 8 on the shaft of adjust 
ment, screw 75. Likewise at the top of the ScreW 
5 is indicating gearing 83 for the stroke ads 
justment, which includes a fast and slow clock 
drive of conventional character rotating a coarse 
adjustment hand 84 and a fine adjustment hand 
85 under a dial 86. 
The adjustment block 4 is held against lon 

gitudinal movement and is guided in vertical 
adjustment by guides 87 supported on the hous 
ing. It will be evident that the T-shaped head 
2 slides in the slots 3 with the motion of the 

CrOSShead. 
The crossheads 10 and 7 are guided in ways 

88 extending longitudinally, and at their for 
Ward ends carry lugs 90 which receive and re 
tain push rods 9 having sliding bearings 92 
and removably connected at 93 to a piston 94 
of a pump 95. There are two pumps side by 
side with their pistons parallel and directed in 
the sale direction. While each pump may be of 
any Sitable reciprocating type, it will preferably 
be of the character shown in Milton Roy Sheen's 
United States Patents Nos. 2,263,429, and 
2,367.893, and having a cylinder 96, an inlet 
port 97, inlet check valves 98 and 00 in series 
and connected by a passage is, outlet check 
waves E2 and 3 in series and connected by 
a passage 04 and an outlet port 5. The re 
spective check valves may all be of ball type, in 
spected through a cover plate06. 

In operation power supplied through the main 
shaft 2 is transmitted through the speed reduc 
tion 22, 23, 25, 26, 2S, 3 to the worm 32 and worm 
wheel 33 for rotating the cam 42. As the cam 
43 turns it, reciprocates at each side one of the 
connecting rods 47, 48 through the cam follower 
15, 4S, the connecting rod positions, being such 
that each pump is always at the opposite spor 
tion of the cycle, one pump being on suction when 
the other is on compression, so as to maintain 
a constant delivery. 
Each of the connecting rods i, 48 operates 

independently and as soon as the motion is trans 
mitted to the connecting rods further motion is 
entirely independent except for the adjustment 
of the adjustment, block, which takes place. On 
both sides of the mechanism in unison. 
Each connecting rod through its follower 

swings one of the crank blocks 60, S1 through a 
pendulum-like stroke which is determined by the 
throw of the cam 42. Each of the crank blocks 
Ge, 6 has a slot which interconnects with the 
follower roller 65 on one of the sliding blocks, 
which is accordingly caused to slide back and 
forth through a variant stroke depending upon 
its vertical position and the point of engagement 
of its roller follower with the slot of the crank 
block. The vertical position of the sliding block 
is determined by the adjustment block and ad 
justment screw engaging with the T-head on the 
sliding block. 
As the sliding blocks move vertically they are 

supported and guided in the vertical slots of the 

5 

O 

5 

35 

40 

6 
crossheads 10, Ti and, as they are reciprocated 
by the motion of the followers they carry with 
them the reciprocation of the crossheads, and 
correspondingly the motion of the pump pistons. 
In order to permit slight angular adjustment 

of the crossheads in their Ways 88, the CrOSSheads 
and both ways are arcuately formed as shown 
at 0. 
Where it is desired to shorten the piston Stroke, 

the screw 5 is manipulated so as to raise the 
adjustment block, thus bringing the engagement 
of the roller follower on the sliding block closer 
to the rocking center of the crank block. Like 
Wise for lengthening the stroke, the adjustment 
block Will be lowered. 

It will be understood of course that the elec 
tric driving motor which operates the drive shaft 
2. Will be controlled in any Suitable manner to 
tirin it off and on or to wary its Speed if required. 
The control mechanism can of course be a remote 
control as well known in the art. Likewise the 
stroke can be varied by a remote control Which 
will operate on the adjustment shaft 78. This 
is suggested in Figure 7 by a remote control elec 
tric motor 8 which is shown With its speed 
reducer 9 to manipulate the shaft 8 in re 
sponse to the operation of any well known re 
note control mechanism, and in Figure 78 by a 
pneumatic cylinder having a renote pneu 
matic connection acting on a piston f2 hav 
ing a rod 3 directly connected to the adjust 
rinent block A (omitting the screw .75) and op 
posed by a spring . 

In the preferred embodiment shown the main 
drive operates a speed reduction which in turn 
drives a can and the can through opposite con 
necting rods SWings crank blocks which in turn 
move the pump piston crossheads through slid 
ing blocks, the sliding blocks being themselves 
adjusted in Lison. 

It will be understood, however, that other 
forms of cam, other interconnections between 
the can and the crossheads and other adjust 

55 

60 

ments of the crosshead StrokeS may be used to 
obtain part of the advantage of the invention, 
as well knoWin, 

Since the device of the invention in many cases 
will be used for chemicals, it will be evident that 
a liquid seal may be introduced at 0 around 
the outer ends of the pistons if necessary in the 
handling of particular chemicals. 

Figure 8 illustrates in developed diagrammatic 
form cam angle, as abscissae and stroke on both 
pumps as ordinate. The pumping stroke 5 on 
one pump overlaps the pumping stroke 6 of 
the other pump by an amount which main 
tains constancy of discharge notwithstanding a 
lag in seating of the valves and reduces the pres 
Sure angle of the cann. 

Figures 9 and Siliustirate a variatio: apply 
ing the general principles of the invention to a 
structure of somewhat different design, coming 
broadly Within or iVention, although Sone feat 
tures shown are the Sole invention of one of us. 

70 

Figure 9 shows the Structure for operating one 
piston, and it will be understood that the struc 
ture for operating the other piston or pistons 
will be identical except that it operates from 
another can track preferably located on the 
opposite side of the cam. The piston 94 is piv 
otally connected at 2 at an intermediate point 
on an adjustinent rocker 2 which pivotally con 
nects at 22: to an adjustment support Or block 
74 which is common to the other rocker or rockers 
for the other piston or pistons, which are suit 



2,613,606 
7 

ably located on a common axis with the pivot 
22. The adjustment support 74 is manipulated 
by a screw 75 and has the clock mechanism for 
showing the adjustment position as indicated in 
Figures 1, 3 and 4. At the outer end the adjust 
ment rocker 2 carries a pivot 23 which pivot 
ally connects with a block 24 sliding in guides 
(25 extending suitably transversely of a plunger 
slide 26 guided for reciprocation in sliding guides 
27 and 28. The guides 25 are mounted as 
part of the slide 26. The plunger slide carries 
a can follower 29 at one end Which follows the 
track 30 in a suitable face cam 3. The can 
is driven by a worm f 32 on a shaft 33 to a worm 
gear f3A mounted on the cam. A motor 35 
drives the shaft, 33 through suitable speed reduc 
tion as shown in Figure 3. 

In operation it will be seen that the drive turns 
the cam 3 which moves all of the plunger slides 
for the different pistons in accordance With the 
predetermined out-of-phase relationship of the 
can tracks 30. For example, if there are two 
pumpShaving common inlet and outlet, the cans 
will be substantially 180° out of phase, and if 
there are three pumps, they will be substantially 
120° out of phase, not for the moment consider 
ing the overlap. Each plunger slide will move 
the corresponding rocker back and forth and the 
rocker Swinging about the pivot 22 will recip 
rocate the corresponding piston. Motion of the 
adjustment support axially of the screw will 
lengthen or shorten the arm of the rocker between 
the pivot and the piston and therefore will 
lengthen or shorten the throw of the piston. 

It will be evident that this construction has 
the advantage of providing straight line propor 
tional relationship between the adjustment Sup 
port motion and the pump stroke. The direction 
of adjustment of the adjustment Support is along 
a line which maintains the same angular rela 
tion With respect to each piston or other pump 
ing element for any adjustment at at least one 
Corresponding position in the stroke of all pump 
ing elements (actually in this case for every posi 
tion where the pumping elements are operating 
Side by Side in the Sane direction). Also in this 
form as in the main form the mechanism during 
adjustment of the stroke maintains an invariable 
relation between the speed of each element at 
one part of the stroke and the speed at every 
other part of the stroke, so that the delivery curve 
is uniform at all times, instead of being uniform 
for only one adjustment as in the prior art. 
The number of pumping units making up the 

constant delivery pump will vary, Figure 11 illus 
trating two Such units 36 and 37 having a con 
mon inlet connection 38 and a common outlet 
connection 39, so that the inlet is drawn from 
the same Source and the outlet is discharged to 
the Same Source. 
The pumping elements Will normally be pistons 

94 as shown, but as indicated in Figure 12 the 
invention may employ some other type of recip 
rocating pumping element such as a bellows 94' 
as shown in Figure 12. 

In view of our invention and disclosure varia 
tions and modifications to meet individual whim 
or particular need will doubtleSS become evident 
to othel'S Skilled in the art, to obtain all or part 
of the benefits of our invention without copying 
the structure shown, and we, therefore, claim all 
Such insofar as they fall within the reasonable 
Spirit and Scope of our claims. - 

Having thus described our invention what we 
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8 
claim as new and desire to secure by Letters 
Patent is: 

1. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, a drive, 
can means turned by the drive, followerS en 
gaging the cam means and respectively at dif 
ferent portions of the pump cycle, connecting 
rods carrying the followers and guided for re 
ciprocation, pivoted crank blocks interconnected 
with and Swung by the connecting rods, CrOSS 
heads reciprocating and connected with the in 
dividual elements, sliding blocks slidable in the 
crossheads transversely to the direction of CrOSS 
head motion, followers making pivotal inter 
connection between the sliding blocks and the 
crank blocks and means for adjusting the sliding 
blocks to change the pivotal connection of the 
sliding blocks with the crank blockS. 

2. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, a drive, 
can means turned by the drive, followers en 
gaging the cam means and respectively at dif 
ferent portions of the pump cycle, connecting 
rods carrying the followers and guided for re 
ciprocation, pivoted crank blocks interconnected 
with and swung by the connecting rods, croSS 
heads reciprocating and connected with the in 
dividual reciprocating elements, sliding blocks 
slidable in the crossheads transversely to the 
direction of crosshead motion, followers making 
pivotal interconnection between the sliding 
blocks and the crank blocks, the sliding blocks 
having heads, an adjustment block making slid 
ing interconnection. With the heads of both sliding 
blocks and mechanism for moving the adjustment 
block toward and away from the crosshead to 
adjust the stroke of both pumps in unison. 

3. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and 
outlet and having reciprocating elements, a drive, 
Cam means turned by the drive, followers engag 
ing the cam means and respectively at different 
portions of the pump cycle, connecting rods 
Carrying the followers and guided for reciproca 
tion, pivoted crank blocks interconnected with 
and Swung by the connecting rods, crossheads 
reciprocating and connected with the individual 
reciprocating elements, sliding blocks slidable in 
the Crossheads transversely to the direction of 
CrOSShead motion, followers making pivotal in 
terconnection between the sliding blocks and the 
crank blocks, the sliding blocks having heads, 
an adjustment block making sliding intercon 
nection. With the heads of both sliding blocks, a 
Screw for moving the adjustment toward and 
a Way from the Crossheads and guides for the 
motion of the adjustment block. 

4. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, a drive, 
can means turned by the drive, followers en 
gaging the can means and respectively at dif 
ferent portions of the pump cycle, connecting 
rods carrying the followers and guided for re 
ciprocation, pivoted crank blocks interconnected 
With and SWung by the connecting rods, cross 
heads reciprocating and connected with the in 
dividual reciprocating elements, sliding blocks 
Slidable in the crossheads transversely to the 
direction of crosshead motion, followers making 
pivotal interconnection between the sliding 
blocks and the crank blocks, the sliding blocks 
having heads, an adjustment block making slid 
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ing interconnection with the heads of both sliding 
blocks, guides for the motion of the adjustment 
block toward and away from the crossheads, a. 
screw for moving the adjustment block, a drive 
for the screw and an indicator for the adjustment 
position. 

5. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, blocks 
pivoted to swing in arcs whose outer ends con 
form generally to the back and forth motion of 
the reciprocating elements, means for Swinging 
the blocks back and forth and means for pivot 
ally interconnecting the reciprocating elements 
with the blocks. 

6. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, blocks 
pivoted to swing in arcs whose outer ends con 
form generally to the back and forth motion of 
the elements, means for Swinging the blocks back 
and forth, means for pivotally interconnecting 
the elements with the blocks and means for ad 
justing the pivotal interconnections with respect 
to the pivots of the blockS. 

7. In a constant delivery pump, a pair of re 
ciprocating pumps having common inlet and out 
let and having reciprocating elements, blocks 
pivoted to swing in arcs whose outer ends con 
form generally to the back and forth motion of 
the elements, means for swinging the blocks back 
and forth, means for pivotally interconnecting 
the elements and the respective blocks and con 
mon means for adjusting the positions of both 
pivotal interconnections with respect to the pivots 
of the blocks in unison. 

8. In a constant delivery pump, a pair of re 
ciprocating pumps arranged side by side having 
common inlet and outlet reciprocating elements 
side by side and adjacent, the elements being di 
rected in the same direction, Crossheads, One for 
each element guided for reciprocation parallel to 
one another and in the paths of the elements, 
interconnections between the respective croSS 
heads and the respective elements, blocks one for 
each crosshead swingably pivoted on the same 
axis transverse to the direction of motion of the 
crossheads, pivotal interconnections between each 
block and the corresponding crosshead at a point 
remote from the crosshead pivot and the same 
on each block, means for adjusting the positions 
of the pivotal interconnections between the re 
spective blocks and the crossheads in unison and 
means for rocking the blocks back and forth, the 
respective blocks being at opposite positions with 
respect to the pump cycle. 

9. In a constant delivery pump, a pair of re 
ciprocating pumps arranged side by side having 
common inlet and outlet and having reciprocating 
elements side by side and adjacent, the elements 
being directed in the same direction, crossheads, 
one for each element guided for reciprocation 
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parallel to one another and in the paths of the 
elements, interconnections between the respective 
Crossheads and the respective elements, blocks 
one for each crosshead swingably pivoted on the 
Sane axis transverse to the direction of motion of 
the crossheads, pivotal interconnections between 
each block and the corresponding crosshead at a 
point remote from the crosshead pivot and the 
same on each block, means for adjusting the po 
sitions of the pivotal interconnections between 
the respective blocks and the crossheads in uni 
son, connecting rods for rocking the blocks back 
and forth and cam means for moving the Con 
necting rods at respectively opposite positions 
With respect to the pump cycle. 

10. In a constant delivery pump, a pair of re 
ciprocating pumps arranged side by side having 
common inlet and outlet and having reciprocat 
ing elements side by side and adjacent, the ele 
inents being directed in the same direction, croSS 
heads, one for each element guided for recipro 
cation parallel to one another and in the paths 
of the elements, interconnections between the re 
spective crossheads and the respective elements, 
blocks one for each crosshead SWingably pivoted 
on the same axis transverse to the direction of 
motion of the crossheads, pivotal interconnections 
between each block and the corresponding CrOSS 
head at a point remote from the crosshead pivot 
and the same on each block, means for adjusting 
the positions of the pivotal interconnections be 
tween the respective blocks and the crossheads in 
unison, connecting rods one for each pump guided 
for reciprocation parallel to the direction of no 
tion of the elements, followers interconnecting 
each connecting rod with one of the blocks, and a 
parallel can drive including a cam track for 
manipulating the connecting rods back and forth 
in opposite positions with respect to the pump 
Cycles. 

EMMA ELIZABETH SHEEN, 
Co-Eacecutor for Estate of Milton Roy Sheen, 

Deceased. 
ROBERT T. SHEEN. 
ROYAL BARTLETT SAATFRANK. 
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