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is inventios relates to an improved pus: 
recialist of the type in which a plurality if 
playing pistons are driven by a single rotating 
driver seabei. 

Miechanisms of this type are known in the art 5 
but have been subject to certain disadvantageS. 
This has been particularly true in recent years 
and in the aircraft field. Pumps of this class 2s 
commonly used have not made efficient use of 
the driving power applied to the purp to re 
ciprocate the pistons. An is lack of efficiency is 
present in that known type of purp embodying 
ce or fore sets of oppose pistoias driven by 
an eccentric or single crank which affords orily 
one stroke per piston per revolution. Such 
purps ray have several pistons among whic 
the peak iriving power is divided at one time but 
his construction results in a proportionate in 

crease in weight and driving power as the capace 
ity is is creased. 

Ehe present pump embodies a simplified co 
sts' action by which a maximurn volune, of fiuid 
is punped with a construction of minimum 
weight; thus providing a compact unit for air 
craft use where weight and volume are at a 
grenia. A single driving car with several 
ities engages (.xng gistons in succession to ef 
fect the pumping action. She pistons and obes 
are so formed and Spaced with respect to each 
other to utilize nost efficiently the pump driving 
force, Ehe peak driving force applied to tie 
(C&E) is aggplied to only one piston at a time iu. 
ce that piston several times per can revolutioia. 
'herefore, tt has been the chief object of this 
Veration to provide such a pump mechanism 

in which the peak driving thrust of the rotating 
caza or driver is 8pplied to only one piston at a 
tire out to that piston more than once per drive 
shaft revolution. A further object of the ine 
vention has been to attain maximum volume and 
2 for city, in flow of the pumped fuid with a 
Sirin an armber of pulp pistons. Still an 
other object has been to provide a simplified 
Qung pistoga and valve Cogs&ruction. 
Other objects of the invertion will become 

9,3:ent on study of this specification and the 
acconganying drawing. The novel features of 
the invention are summarized in the claims. 

Referring hovy to the drawings: 
ig. 1 is a transverse section normal to the 

can axis thirough a pump embodying my inven 
to: 

Fig. 2 is a section in a plane similar to Fig. 
showing a modification employing three pump 
pistons, and 

() 

2. 

2 

4. 

s 

& 

3. 

(CE. 03-4) 
2. 

Fig. 3 is a similar section illusiasting 8, 2: 
fication with four pistons. 
In Fig. i there is shown a hoovy guing case. : 

provided with a cylindrical bore 6. can S is 
journalled in end caps (not shown) for rotatio 
in either direction in the bore of the case. 
the listrations the cam is shown as rotatis 
clockwise. The end caps are secured in pist; 
bolts threadingly received in holes S it is 
case. A shaft 8 is driven from a suitaile si 
source to rotate the can. 
A pair of opposed cylinders 2 and 3 are ox 

witi tiei side walls integral witi, the CSS3, 
though if desired they Enay e o Eiled sega, 
and bolted or otherwise secited erec, 
cylinders are in alignment with eac: Si, 
their common axis is normal to and iries 
the cam axis of rotation. Each cyliids: 5 
larged E, its end and tapped to receige gi. 
ca; i. 

i.e. ... it to ke pumped by each pists. A : 
mitted to each cylinder by an inlet port, S is , 
cylinder side Wall and expelled by an outle:, . 
discharge port formed in a respective end ca. 
Pump pistons 8 are carried in each cyli, 

and pump as they are forced outwardly by a sy 
of the cam 3. Fach piston is forge 3i, its i 
Wadi Szigi Yith a semi-spherical siris,; 
insure uniform sliding engagement, wit: i.e. 
obses irrespective of the rotated position of 
pistoi, iii its cylinder. If desired a 2.3 x 3". 
in 837 be carried by the pistora to for as a 
friction bearing with the can face. If 
is used the piston is restrained is say is... 
Xnaigaer against rotation in its cylinder, 

Three Synnetrical lobes 2 are fores 0 
Cam as shown. The periphers sigraces of it 
lobe are alike, symmetrical involute, as sing 
and a Ye formed to Srnoothly convert, i.e :23 
applied by rotation of the carn to the gists 
reciprocate thern. There is no appre:32.28 

sible after completion of the pressure or gua: 
strokes. The advantages is the 33e of the st 
metrica involute shape of can loses 
the pistons move at a uniform speed cot: ixi 

the pistons on the suction strokes avoids saga:, 
hence noisy operation and the tenderacy to stagiri 
which often characterizes the use of spring ge 
turned pistons when the return innoyenient, is tige 
checked by the cam. Such conditions obtaia if 
the can has a sudden drop-off or steep sloga 33 
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yond the apex. It will be apparent that each 
lobe causes a power stroke of each piston. Once a 
revolution. Thus with the construction shown 
in Fig. 1 six power or pumping strokes take 
place for each cam revolution although there are 
only two pistons. 
The spacing of the cam lobes and pistons is 

such that the peak driving force of the shaft is 
only applied to one piston at a time, insuring 
that the maximum power input is most efficiently 
used to move the pistons to pump fluid. Thus 
a minimum of driving force is applied to a single 
piston several times per cam revolution with the 
result that the input from the prime mover is 
most efficiently used and more even flow of the 
pumped fluid attained. 
As each piston forces fluid through its outlet 

the fluid pressure opens a spring loaded ball check 
valve 22 formed in an end cap 5 (see right side 
Fig. 1). At the end of each pumping stroke he 
lobe 20 applying the force passes the piston end 
9 which is then returned inwardly by a coil 
spring 24 seated at one end in the end cap and 
at the other end in a recess in the piston. The 
resistance to opening offered by the Spring may 
be varied by adjusting the screw 23. 
A vacuum tends to be established between the 

piston and the end cap as the piston starts its 
return stroke because the check valve closes to 
prevent fluid from flowing from the outlet back 
into the cylinder (see left side Fig. 1). To relieve 
this the fit between the piston and cylinder side 
wall is of a calculated clearance to allow fluid 
from the inlet to be drawn ahead of the piston 
on its return stroke. This is an advantage as it 
effectively results in an increase in pressure in 
the fluid inlet line at the time the cylinder is 
charged. Leakage of fluid past the piston into 
the bore 6 is prevented by a linear Seal 26 car 
ried by the piston. 

In certain cases it is desired to employ more 
than two pistons and this may be accomplished 
by the modifications of Figs. 2 and 3. In these 
figures all parts are labelled as in Fig. 1 except 
that the case is designated 5a in Fig. 2 and 5b in 
Fig. 3. The case of Fig. 2 has been formed to 
receive three cylinders and the case of Fig. 3 
has been formed to receive four cylinders. Ex 
cept for the cases and thus the number of cylin 
ders, all parts of these two modifications are iden 
tical with corresponding parts of Fig. 1 and these 
modifications make use of the power input in the 
Same efficient manner. 

In the construction of Fig. 1 it will be seen that 
the arrangement of parts is such that at the time 
peak driving thrust is applied to the right hand 
piston the left hand piston is being returned by 
spring 24. Hence, it requires no power from the 
shaft O. Referring to Fig. 2 and assuming that 
peak driving force is being applied to the right 
hand piston, it will be seen that the top piston 
is in a fully returned position and the left hand 
piston is being returned by its spring. In Fig. 3 
if peak load is being applied at the right hand 
piston the left hand piston is being returned by 
its spring. The top piston is fully returned and 
the lower piston has just reached the end of its 
pumping stroke. If other positions of the can 
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4. 
of piston cylinders rigid with said case and in 
communication therewith, a pump piston in each 
cylinder and a rotatable cam member with a plu 
rality of equally spaced lobes of uniform shape 
to drive said pistons through a pumping stroke, 
said pistons and said cam lobes having such posi 
tion and configuration that the cam applies peak 
driving force to only one piston at a time. 

2. A pump comprising a hollow case, a plurality 
of piston cylinders rigid with said case and in 
communication therewith, an inlet port in each 
cylinder adjacent said case, an outlet port in each 
cylinder, a check valve to prevent travel of fluid 
from each outlet to each cylinder, a pump piston 
in each cylinder, and a rotatable cam member 
with a plurality of equally spaced lobes of uni 
form shape to drive said pistons through a pump 
ing stroke, said pistons and said cam lobes hay 
ing such position and configuration that the can 
applies peak driving force to only one piston at 
a time. 

3. A pump comprising a hollow case, a plurality 
of piston cylinders rigid with said case and in 
communication therewith, an inlet port in each 
cylinder adjacent said case, an outlet port in 
each cylinder, a check valve to prevent travel of 
fluid from each outlet to each cylinder, a pump 
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are assumed for each figure it will be Seen that 
maximum or peak driving force is applied to only 
one piston at a time. It is applied to each piston 
several times a revolution and thus makes most 
efficient use of the driver input to the pump. 

claim: 
1. A pump comprising a hollow case, a plurality 
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piston in each cylinder with sufficient clearance 
between the piston and cylinder side wall to per 
mit withdrawal of said piston from the outlet 
port without creating a vacuum adjacent Said out 
let port, and a rotatable cam member with a 
plurality of equally spaced lobes of uniform shape 
to drive said pistons through a pumping stroke, 
said pistons and said cam lobes having such posi 
tion and configuration that the cam applies peak 
driving force to only one piston at a time. 

4. A pump comprising a hollow case, two pis 
ton cylinders rigid with said case and in com 
munication therewith, a pump piston in each cyl 
inder, resilient means to urge each piston in one 
direction toward the center of said case and a 
rotatable cam member with a plurality of lobes 
to drive said pistons through a pumping stroke 
against said resilient means, said pistons and 
said cam lobes having Such position and con 
figuration that the cam drives only one piston 
at a time through a pumping stroke and simul 
taneously allows return of the other piston by its 
associated resilient means. 

5. A pump comprising a hollow case, a pair of 
opposed piston cylinders rigid with said case and 
in counmunication therewith, an inlet port and an 
outlet port in each cylinder, a check valve to 
prevent return travel of fluid from each outlet 
to each cylinder, a pump piston in each cylin 
der with sufficient clearance between the piston 
and cylinder sidewall to permit withdrawal of 
Said piston from the Outlet port without cre 
ating a vacuum adjacent said outlet port, and 
rotatable means operable to drive only one of 
said pistons at a time through a pumping stroke. 

6. A pump comprising a hollow case, a pair of 
opposed piston cylinders secured to said case and 
in communication therewith, an inlet port in 
each cylinder adjacent said case, an outlet port 
in each cylinder, a check valve to prevent return 
travel of fluid from each Outlet to each cylin 
der, a pump piston in each cylinder with suff 
cient clearance between the piston and cylinder 
side wall to permit withdrawal of said piston from 
the outlet port without creating a vacuum adja 
cent said outlet port, resilient means to urge 
each piston in a return direction toward said case 
and a Cam member with a plurality of lobes in 
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said case and rotatable in either direction therein 
to drive said pistons through a pumping stroke 
against said resident means, said pistons and 
said cam lobes having such position and con 
figuration that the cam drives only one piston 
at a time through a pumping stroke and simul 
taneously allows return of the other piston by its 
associated resilient means. 

7. A pump comprising a hollow case, two op 
positely disposed piston cylinders rigid with the 
case and in communication therewith, a pump 
piston in each cylinder and a rotatable can mem 
ber on an axis intersecting the cylinder axes and 
having three lobes of involute form operative on 
the opposed pistons alternately during rotation 
of the cam whereby the pistons are moved at a 
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uniform rate and the cam applies driving force to 
only one of said pistons at a time. 
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