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UNITED STATES PATENT OFFICE 
2,541,086 

PUMP AND CONTRO , 

Rex E. Moule, Worcester, Mass., assignor to Nor 
ton Company, Worcester, Mass., a corporation 
of Massachusetts 

Application June 23, 1947, Serial No. 756,568 
(C. 103-38) Claims. 

This invention relates to a pump, and it has 
for one object to provide a pump suitable for use 
in pumping oily and viscous liquids. 

It has for another object to provide a pump 
suitable for pumping pastes such as pastes con 
taining water soluble powders. 

It has for another object to provide a pump 
and means in connection therewith for accurate 
adjustment of the pump operation and discharge. 
Another object is to provide adjusting means in 

connection with such a pump for permitting the 
continuous operation of the pump plungers, while 
stopping discharge. This is important where 
pasty material is being pumped, and it is in 
portant to keep the material in agitation even 
though discharge is not taking place. 
Other objects, will appear from time to time 

throughout the specification and claims. 
This invention is illustrated more or less dia 

grammatically in the accompanying drawings, 
wherein: 

Figure 1 is a side elevation of the pump of this 
invention, with parts broken away and parts in 
Section; 

Figure 2 is a transverse Section taken at line 
2-2 of Figure 1, with parts in elevation and illus 
trating the top of the pump with the cover re 
moved; - 

Figure 3 is a section taken on an enlarged Scale 
at line 3-3 of Figure 1, at right angles to the 
Section of Figure2; 

Figure 4 is a sectional detail taken at line 4-4 
of Figure 3; 

Figure 5 is a side elevation of the slide valve 
removed from the pump; 

Figure 6 is a side elevation of a modified form 
of adjustment; 

Figure 7 is a section at line T-T of Figure 6; 
and 

Figure 8 is a section through a modified form of 
reservoir. 
Like parts are indicated by like characters 

throughout the specification and drawings. 
The pump may be supported on any suitable 

support. As here shown it is carried on a wall 
or plate f which is a convenient means of carry 
ing it. The pump includes preferably a base 
member or plate 2 which may be secured to the 
member by screws 3, or otherwise. The pump 
includes a housing member or cylinder block 4 
which, as shown particularly in Figures 1 and 3, 
is provided with a chamber 5. This chamber 5 
is a common intake or manifold supply chamber. 
A cover plate or top 6 is secured to the pump 
housing 4 by bolts, screws or other members . 
A gasket 8 may be interposed between the cover 
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6 and the housing 4, if desired. The cover plate, 
as shown in Figures 1 and 3, is perforated, as at 
9, to receive a connection 10 which is joined to 
a pipe or conduit , which is itself joined to a 
tank or container 2 by a connection 3. Mate 
rial is fed thus from the tank 2 to the manifold 
Supply chamber 5. For some purposes it is de 
sirable to have the tank or reservoir as close to 
the pump as possible. One suitable structure for 
this purpose is shown in Figure 8. As there 
shown the tank or reservoir 4 is provided with 
a passage member 4' which extends directly into 
a suitable opening in the pump cover 6. Prefer 
ably the member 4 is slotted and extends the 
full length of the pump housing 4, and the open 
ing in the member 6 in the form of Figure 8 is cor 
respondingly slotted. 
The pump may be arranged to provide a single 

discharge or a plurality of discharges. Ordi 
narily a plunger or piston is provided for each 
discharge and where a plurality of plungers is 
used, the pump becomes, in effect, a plurality of 
pumps, each pump however or each discharge 
being fed from the single inlet chamber 5. The 
chamber 5 is provided with a plurality of outlets 
5 which function as fluid supply ports or intake 

ports for the pumps. In this case four such out 
lets are provided. 

Beneath each intake or fluid supply port 5 
is a pump chamber 6 which conventionally is 
known as a cylinder. A conduit or transfer port 

communicates with each chamber 6. Pref 
erably the ports is and 7 and the pump cham 
ber 6 are located in alignment. As shown in 
Figures 1 and 3 they are vertically aligned with 
respect to each other. 
An outlet port or passage 8 is provided for 

each pump chamber, and each of these passages 
8 is connected by a connector f 9 to an outlet 
conduit 20 through which the material being 
pumped is discharged to a point of use or further 
treatment. 
To govern the operation of the pump and to 

control the discharge from the pump, a slide 
valve or plate member 2 f is provided. It has a 
series of large ports 22 cut or formed in it and 
a series of smaller ports 23 similarly cut or 
formed in it. Positioned preferably at one end 
of the slide 2 is a box-like follower member or 
yoke 24, which may be provided on its opposite 
interior faces with contact plates or members 
25, 26. The slide valve, as shown generally in 
Figure 1 and in detail in Figure 3, is mounted for 
reciprocation along one side of the pump, so that 
the ports 22 and 23 may be brought into and out 
of communication with respect to the ports or 
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passages 5, 7 and 8. As shown in Figure 3 
the slide valve is held in place by a covering plate 
27 and spacers 28 and 29. Screws or other fas 

4 
splined relationship between the shaft 6? and 
the member 62, the latter may be moved longi 

tening means 30 hold the parts in assembled 
position. 
The pump housing 4 may be secured to the 

plate 2 in any desired manner. As shown, spac 
ing members 3 are fastened to the plate 2 by 
Screws 32 and are fastened to the pump housing 4 
by Screws 33. - . 

In each of the cylinders or cavities (6 is posi 
tioned a piston 34. The pistons fit loosely within 
the chambers or cylinder-like portions 6 and 
are surrounded by packing 35. A packing gland 
36 holds the packing under the desired degree of 
Compression. 
At its lower end each piston is fixed to a block 

3. Sleeves 38 are positioned within suitable 
Openings in the block and are mounted to slide 
upon fixed pins or rods 39. Each rod 39 is fitted 
into the pump housing 4 at its upper end and is 
Secured therein. At its lower end each rod 39 
is fixed in a Support 40. The supports are fas 
tened by Screws 4, or otherwise, to the plate 2 of 
the pump assembly. 
The piston block is reciprocated by means of 

a hook-like member or link 42. In the form of 
Figures 1 and 3 this hook is pivoted, as at 43, 
upon the piston block 37. At its lower end it is 
notched, as at 44, and engages a pin or crank 45 
which, as shown in Figure 1, is eccentrically 
positioned with respect to a shaft 46. An adjust 
ing member 47 is mounted on the shaft and is 
preferably concentric with respect to it. It car 
ries the pin 45 in an adjustable mounting which 
is shown generally in Figures 1 and 3 and in 
detail in Figure 4. The adjustable mounting in 
cludes a bearing block 48 positioned within a slot 
49 in the member 47. Set screws 50 and 5 are 
arranged to vary the position of the bearing block 
48 and to hold it in adjusted position. 
The adjusting screws, 50 and 5 are mounted, 

respectively, in members 52, 53 which are fixed to 
the member 47 by pins 54, or otherwise. The 
members 52 and 53 may be dovetailed as shown 
in Figure 3. 
As a means for preventing the escape of the 

pin 45 from the notch 44 of the hook-like mem 
ber 42, there is provided a pin 55. The pin is 
adjustably positioned in the member 42 and may 
be fastened in adjusted position by a set Screw 
56, which extends through a slot 5 in the mem 
ber 42. As a further means for controlling the 
movement and position of the pin 45 in the hook 
42 there is provided an adjustably mounted block 
58 which slides in a slot 59 in the member 42 and 
may be fastened in adjusted position by a set 
screw 60. 
The means for driving or reciprocating the 

slide valve 2 include a shaft 6 which is splined, 
as shown in Figure 1, and on which a hub-like 
member 62 is slidably mounted. This member 
carries an arm 63 in which a pin or crank 64 is 
mounted for rotation. As shown in Figure 2, the 
pin 64 may lie within the space bounded by the 
member 24 and between the contact parts 25 
and 26. As shown in Figure 2, the contact part 
2 extends laterally outside of the space bounded 
by the member 24. The shaft 6 is provided with 
two grooves or depressions 65 and 66. A locking 
ball 67 is positioned within the member 62 and 
is provided with a spring 68 biased to force it 
inwardly. 
At its outer end the shaft 6f carries a stop 69 

held in piace by a screw 70. Because of the 
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of the Slide valve 2. 

tudinally with respect to the shaft. The locking 
ball 67 will fit into either of the grooves 65 or 66. 
With the parts as shown in Figure 2, the groove 
65 is engaged and the pin 64 lies within the space 
bounded by the member 24. The member 62 
may be moved laterally and when So moved, the 
ball 6 springs out of the groove 65 and remains 
raised against the resistance of the spring 68 
until the member 62 has been moved far enough 
to bring the ball in register with the groove 66. 
It is then moved into the groove and so locks the 
member 62 in position. Thus means are provided 
for locking the member 62 in either of the two 
predetermined positions. When it has been 
locked into the groove 66 the pin 64 is withdrawn 
from the space bounded by the member 24. 
In the modified form of Figures 6 and 7, an 

adjustable bearing is provided for the upper end 
of the link 42. As above mentioned, the upper 
end of this member is pivoted on the pin 43 which 
is mounted in or upon the piston block-3. As 
shown in Figure 1, the structure comprises a 
simple or non-adjustable connection. However, 
as shown in Figures 6 and 7, an adjustment is 
provided. The pin 43 is received in a slot 7 in 
the link 42. This construction provides a certain 
amount of play or lost motion at the top of the 
hook so that during a part of the movement of the 
link 42, the pistons are not moved and thus a 
time interval is provided for movement of the 
valve plate 2. The link 42, instead of being a 
single or solid piece, as shown in Figures 1 and 3, 
may have added to it a plate 2 which is held in 
place by one or more pins or screws 73. Between 
the link 42 and the plate 72 is mounted an ad 
justable stop member 74. As shown, this is pro 
vided with pin-like portions 75, 76. 
The member 75 is supported by the plate 72 

and the member 76 is supported by the link 42. 
The member 74 may be rotated about the axes 
of the part 75, 76 to extend more or less into the 
slot and thus to reduce or increase the amount 
of play possible for the pin 43 within the slot. 
A set or locking screw 77 bears either upon the 
member 75 or the member 76 and locks the mem 
ber 14 is adjusted position. 

If desired, the pump housing 4 may be formed 
with a cavity 78 within which a heating element 
T9 may be positioned. This may be of any de 
sired construction and may be held in place by 
Screws 80, or otherwise. 
Although I have shown an operative form of 

my invention, it will be recognized that many 
changes in the form, shape and arrangement of 
parts can be made without departing from the 
spirit of the invention, and my showing is there 
fore to be taken as, in a sense, diagrammatic. 
The use and operation of this invention are as 

follows: - 
The pump as shown is mounted on a suitable 

Support and is connected to a supply of material 
to be pumped. The outlet passages 20 from each 
pump cylinder 6 are connected to points of use 
or disposal. The shafts 46 and 6 are caused to 
rotate. ASSuming that the member 62 and the 
pin 64 are in the position shown in Figure 2, 
rotation of the shaft 6 will cause reciprocation 

At the Same time, rotation 
of the shaft 46 will cause movement of the link 
42 and, depending upon the setting of the ad 
justable throw crank 45, will reciprocate the 
piston block 37 and the pistons 34. When the 
slide valve 2 is in the position shown in Fig. 
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tites 1 and 3, upward reciprocation of the pistons 
will cause discharge of material from the cylin 
ders 6 through the outlet passages 20. This is 
possible because the ports 23 in the plate 2 are 
in line with the two passages and 8. When 
the slide valve 2 is moved to the left, from the 
position shown in Figure 1, the ports 23 are 
brought out of register with the passages 7 and 
8 and the ports 22 are brought into register 
with the passages 5 and 7. When that occurs, 
material may flow or be drawn from the inlet 
chamber 5 through the passages 5 and f and 
the ports 22 into the cylinders 6. 
Thus with each reciprocation of the slide 2 

each cylinder S is alternately connected with 
the inlet chamber 5 and with its respective out 
let passage 20. The relationship and timing of 
the parts is such that the down or suction stroke 
of the pistons occurs when the cylinders 6 are 
connected to the inlet or manifold supply cham 
ber 5 and the up or discharge stroke of the pis 
tons occurs when each cylinder is connected with 
its respective outlet passage. The slide valve 2 
is reciprocated by contact of the pin 64 with the 
bearing surface members 25 and 26. 
When it is desired to stop pumping but to 

permit the pump to operate, the member 62 is 
moved from the position of Figure 2 outwardly 
until the ball 6 engages the groove or slot 66. 
In that position further rotation of the shaft 6 
will bring the pin 64 into contact with the mem 
ber 2 and will move the slide 2 until the ports 
22 are in register with the passacres 5 and T. 
in this adjusted position the part 25 is out of 
line with the pin 64 and is not contacted by that 
pin as it continues to move about with the rota 
tion of the shaft 6. Hence the slide will not 
be further moved until the parts are readjusted 
to bring the pin 64 into the position of Figure 2. 
The outlet passages 20 are then closed and 

continued reciprocation of the pump plungers 
merely agitates the material within the several 
pump chambers, the manifold supply or common 
intake chamber and the connecting passages. 
This operation is useful where thick or pasty 
material is being pumped and where it is de 
sired temporarily to interrupt pumping and at 
the same time to prevent hardening or sticking 
of the material within the pump. 
This operation may, of course, be useful under 

many conditions even where the material is not 
thick, but where it is desired to keep it agitated 
while pumping discharge is not taking place. 
In general operation of the pump, accuracy 

of the discharged quantity is necessary. The 
pump is therefore made accurately and acts as 
a metering pump, each stroke of each pump 
plunger discharging an accurate, predetermined 
quantity of material. The arrangement of the 
pistons out of contact with the cylinder walls 
prevents relative wear and causes the pump to 
remain accurate far longer than would be the 
case were the plungers reciprocated in close con 
tact with the cylinder walls. 
The link 42 which operates the pistons is ar 

ranged to provide variable play. As shown in 
Figure 1, the block 58 may be raised or lowered 
with respect to the pin 45. It may even be 
brought into contact with the pin. When it? is 
adjusted to be out of contact with the pin, some 
play occurs and as the pin starts up, it comes 
into contact with the link and starts movement 
of the piston. Similarly, the construction of 
Figures 6 and 7 permits play at the upper end 
of the hook 42. With that Construction, when 
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the link starts upwardly the block is not 
noved upwardly until the pin 43 comes in con 
tact with the upper surface of the member 74. 
Thus two forms of an adjustable play arrange 

ment are shown. During the play in the stroke 
the valve slide 2 moves but the pump pistons do 
not move. This permits a perfect and an accu 
rate metering which would not be possible with 
out the play. The movable block 58 or the mov 
able member 74 or both of them can be used to 
accomplish fine adjustment and accurate meter 
ing. Ordinarily both of these adjustments would 
not be used on a single link. 

claim: 
1. A pump comprising a pump chamber hav 

ing a transfer port, a piston reciprocable in the 
chamber, a slide valve for controlling fow 
through the transfer port and reciprocable be 
tween an intake position wherein it establishes 
communication from an intake to the transfer 
port and a discharge position wherein it estab 
lishes communication from the transfer port to 
an outlet, and mechanism for reciprocating the 
valve in timed relation to the reciprocation of 
the piston including a follower on the valve, a 
shaft, and a driving member mounted for axial 
adjustment on the shaft between two positions, 
in each of which it rotates with the shaft, said 
follower and driving member being so formed 
that in one of said two positions of the member 
it acts on the follower to reciprocate the valve 
between its intake and discharge positions for 
pumping purposes, and in the other position of 
the member it acts on the follower to maintain 
the valve in its intake position for agitating pur 
poses without pumping. 

2. A pump comprising a pump chamber having 
a transfer port, a piston reciprocable in the cham 
ber, a slide valve for controlling flow through the 
transfer port and reciprocable between an intake 
position wherein it establishes communication 
from an intake to the transfer port and a dis 
charge position wherein it establishes communi 
cation from the transfer port to an outlet, and 
mechanism for reciprocating the valve in timed 
relation to the reciprocation of the piston includ 
ing a yoke on the valve, a shaft extending 
through the yoke, a crank arm axially adjustable 
on the shaft between two positions, in each of 
which it rotates with the shaft, said arm in one 
of its positions being adapted to engage oppo 
site sides of the yoke as it rotates to reciprocate 
the valve and in its other position to engage only 
One side of the yoke as it rotates to maintain the 
valve in its intake position. 

3. A pump comprising a cylinder block having 
a plurality of pump cylinders therein, pistons re 
ciprocable in the cylinders, the block being pro 
vided with a manifold supply chamber, an intake 
port for each cylinder leading from the cham 
ber to one side of the block, a transfer port for 
each cylinder leading from the cylinder to said 
side of the block, and an outlet port for each 
cylinder leading from said side of the block, a 
slide valve slidable on said side of the block be 
tween an intake position wherein it places the 
intakeports in communication with the respective 
transfer ports and a discharge position wherein 
it places the transfer ports in communication 
with the respective outlet ports, and mechanism 
for reciprocating the valve in timed relation to 
the reciprocation of the piston including a valve 
driving member which is selectively adjustable 
either to reciprocate the valve for pumping pur 
poses or to maintain it in its intake position so 
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that in the latter case reciprocation of the pis 
tons may be continued for agitating purposes 
without pumping. 

4. A pump as set forth in claim 3, wherein the 
pistons all are fixed to a reciprocable block, and 
mechanism for reciprocating the latter to recip 
rocate the pistons comprising an adjustable 
throw crank linked to the reciprocable block. 

5. A pump as set forth in claim 3, wherein the 
pistons all are fixed to a reciprocable block, and 
mechanism for reciprocating the latter to recip 
rocate the pistons comprising an adjustable 
throw crank linked to the reciprocable block by 
a link having an adjustable lost-motion connec 
tion with the reciprocable block. 

6. A pump comprising a pump chamber having 
a transfer port, a piston reciprocable in the 
chamber, a slide valve for controlling flow 
through the transfer port and reciprocable be 
tween an intake position wherein it places the 
transfer port in communication with an intake 
and a discharge position wherein it places the 
transfer port in communication with an outlet, 
mechanism having a lost-notion connection with 
the piston for reciprocating the position to effect 
suction and discharge strokes with periods of rest 
therebetween, and mechanism operable in timed 
relation to the reciprocation of the piston for 
moving the valve during said periods of rest, the 
valve remaining stationary during movement of 
the piston. 

7. A pump comprising a plurality of pump 
chambers each having a transfer port, pistons 
reciprocable in the chambers, a valve for con 
trolling flow through the transfer ports and 
movable between an intake position wherein it 
places all the transfer ports in communication 
with a common intake and a discharge position 
wherein it places the transfer ports in com 
munication with outlets for the respective pump 
chambers, mechanism for reciprocating the pis 
tons in unison to cause then to effect Suction 
and discharge strokes with periods of rest be 
tween strokes, and mechanism operable in timed 
relation to the reciprocation of the pistons for 
moving the valve during said periods of rest, the 
valve remaining stationary during movement of 
the pistons. 

8. A pump comprising a plurality of pump 
chambers each having a transfer port, pistons 
reciprocable in the chambers, a slide valve for 
controlling flow through the transfer ports and 
reciprocable between an intake position wherein 
it places all the transfer ports in communication 
with a common intake and a discharge position. 
wherein it places the transfer ports in com 
munication with outlets for the respective pump 
chambers, mechanism having a lost-motion con 
nection with the pistons for reciprocating the pis 
tons in unison to cause them to effect Suction 
and discharge strokes with periods of rest be 
tween strokes, and mechanism operable in timed 
relation to the reciprocation of the pistons for 
moving the valve during said periods of rest, 
the valve remaining stationary during movement 
of the pistons. 

9. A pump comprising means forming a plu 
rality of pumping chambers in side by side rela 
tionship, a set of pistons mechanically joined 
together there being a piston in each pumping 
chamber, a fluid supply passage adjacent each 
chamber, a fluid outlet passage adjacent each 
chamber but spaced from the fluid Supply pas 
sage, a valve having a plurality of each of two 
sets of ports said valve being movable between 
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two positions in one of which it connects all of 
said fluid supply passages to said chambers re 
Spectively and in the other of which it connects 
all of the fluid outlet passages to said chambers 
respectively, means for reciprocating all of the 
pistons in unison to cause them to effect suction 
and discharge strokes said means causing said 
pistons to stop for appreciable periods of time 
at the end of each stroke in each direction, and 
mechanism operating in timed relation to the 
reciprocation of the pistons for moving said valve 
When the pistons are stopped and only when the 
pistons are stopped, the valve moving from posi 
tion to position at the end of each stroke to con 
nect all of the chambers to the fluid supply pas 
Sages just before the pistons move to effect suc 
tion and Said valve moving to connect all of the 
fluid output passages to said chambers just be 
fore the pistons move to effect discharge strokes. 

10. A pump comprising means forming a plu 
rality of pumping chambers in parallel relation 
ship, a transfer port for each pumping chamber 
said transfer ports having their centers at their 
outlets located in a straight line, a plurality of 
fluid Supply ports on one side of said straight 
line and a plurality of fluid outlet ports on the 
other side of said straight line, a rectilinearly 
movable slide valve having a plurality of two 
sets of ports one set in one position connecting 
all of the fluid supply ports to the transfer ports 
respectively and the other set in the other posi 
tion of the slide valve connecting all of the out 
let ports to the transfer ports respectively, where 
by a short movement of the slide valve will suf 
fice to change the connection of the transfer 
ports from supply to outlet and from outlet to 
Supply, a piston in each of said chambers, each 
piston being connected to all of the other pistons, 
mechanism to move all of the pistons in unison 
to suck fluid into the chambers through the 
transfer ports while the slide valve is connecting 
transfer ports to the fluid supply ports, said 
mechanism then causing all of the pistons to 
stop, means moving said slide valve to connect 
all of the transfer ports to the outlet ports re 
Spectively while said pistons are stopped, said 
mechanism then moving all of said pistons to 
eject fluid through the outlet ports and then 
stopping all of said pistons, said means then mov 
ing the slide valve back to the position where it 
Acts the fluid supply ports to the transfer pOrtS. 
11. A pump as set forth in claim 10 wherein the 

means for moving the slide valve is selectively 
adjustable to maintain said valve in a position 
connecting all of the transfer ports to the fluid 
Supply ports so that reciprocation of the pistons 
may be continued for agitating purposes without 
pumping. 

R. MOU. 
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