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1 
My invention relates to gas pumps of the type 

comprising a piston reciprocated in a cylinder, 
and it is a primary object to simplify their con 
struction While inproving their operation. 
According to this invention, the piston pin is 

used as a Swinging valve and for this purpose, 
is made as a tube or hollow body through the 
inner space of which gas to be compressed or 
forced out is allowed to pass. 

Suitable opening or ports are provided through 
the wall of the tube or hollow body and the 
piston end Wall in order that gas may flow 
through said piston end wall at proper time; 
thus either intake valves or intake and outlet 
Valves are dispensed with, while no supplement 
all members are added. 
In the case of a pump with discharge valves, 

the gas intake duct communicating with the tube 
Or hollow body, used as a piston pin, is uncovered 
by the upper face of the piston at the end of the 
Stroke. 
The intake duct may be a single bore in the 

cylinder or cylinders, parallel with the distribut 
ing piston pin or pins and feeding all cylinders 
through said piston pins. 

In the case of a pump designed to have no 
valves, the tube or hollow body used as a piston 
pin is formed with two recesses, provided for in 
stance by an intermediate partition. One of the 
receSSes is in communication with intake, the 
other one with discharge, and they are succes 
sively brought in communication with the cylin 
der as the piston pin Swings. 
My invention also comprises a combination of 

the aforesaid arrangements to obtain a multi 
stage operation. 
The following description with reference to the 

appended drawings given solely by way of ex 
ample, Will show how my invention may be car 
ried Out. 

Fig. 1 is a longitudinal Section of a gas pump 
with a cylinder having a discharge valve, the 
section being taken along line I-I on Fig. 2. 

Fig. 1a shows the piston separately in eleva - 
tion view. 

Fig. 2 is a transverse section taken along line 
II-II on Fig. 1. 

Fig. 2d. is a detail view corresponding to Fig. 2, 
the piston being shown alone. 

Fig. 3 is a partial Section taken along lines 
III-III. On FigS. 1 and 4. 
. Fig. 4 is a plan view corresponding to Fig. 3. 

Figs. 5 and 6 show modifications of Fig. 4. 
Fig. 7 shows a modification of Fig. 1 in the case 

of a two-cylinder pump. 
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Fig. 8 shows a further modification of Fig. 1, 
in the case of a one-cylinder pump without any 
intake and discharge valves. 

FigS. 9 and 10 are diagrammatic sections taken 
along lines X-X and Y Y on Fig. 8. 

Fig. 11 shows a modification of Fig. 8 in the 
case of a pump with two compression stages. 
The gas pump shown on Figs. 1 and 2 com 

prises a cylinder , a piston 2, a connecting rod 3, 
a Crankshaft 4 revolving for instance in the di 
rection of arrow F (Fig. 2), a head 5 closing 
cylinder and in which an outlet valve 6 is 
mounted. The hollow piston pin which has a 
diameter larger than usual, is secured to an end 
connecting rod 3 by a transfixing pin 8 or any 
other suitable means. Pin 7 is provided With 
ports 9 adapted to register with ports to in the 
end wall of piston 2. Bored in cylinder in 
parallel relationship with the piston pin is a 
hole i? operating as an inlet duct and perma 
nently communicating with the hollow portion 
of pin through a large opening 20 in the piston 
skirt (Figs. 1a and 2a). 
The operation is as follows: as suction stroke 

is beginning (upper dead centre of piston 2), 
ports 9 and 0 are positioned as shown on Fig. 3 
and do not register. While piston 2 moves down, 
pin T SWings in the direction of arrow f (Fig. 3) 
and ports 9 come into register with ports (, so 
that gas Sucked through duct into hollow 
piston pin 7 is allowed to pass through ports 9 and 
i0 into the upper cylinder portion; at the bottom 
end of down stroke (Fig. 1), duct may ad 
Vantageously be uncovered by the upper face of 
piston 2 and thus in direct communication with 
the cylinder, to complete intake; a port or re 
ceSS a may also be provided opposite duct 
to place the hollow portion of pin in com 
munication with the cylinder, in this dead centre 
position, So as to complete filling of the cylinder 
upper chamber. In said bottom dead centre po 
Sition, ports 9 have resumed their former posi 
tion shown on Fig. 3, and as piston pin T is about 
to SWing in anticlockwise direction when piston 
2 moves up to resume said position of Fig. 3 at 
the end of upwards stroke, it will be realized 
that throughout the discharge stroke, communi 
cation is broken between ports 9 and 0; any gas 
confined between piston 2 and cylinder head 5 
is then forced past outlet valve 6. 

Hollow piston pin 7 and the end wall of piston 
2 may have two rows of ports, and in each row, 
there may be two ports (Fig. 4) or more than 
two (Fig. 5); instead of cylindrical ports, I may 
also provide parallel slots as illustrated at Oa. 
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On Fig. 6. 
as shown on Fig. 7; the inlet duct then paSSeS 
through both cylinders as seen at , b and 
fa; suction of gas into the second cylinder takes 

place through opening if b and the hollow pin 
of the first cylinder, the double cylinder pump 
operating just as, the one cylinder pump above 
referred to. 

I may also construct a pump according to this 
invention without any inlet and outlet valves as, 

The pump may have two cylinders 

0. 
shown on Fig. 8, suction and discharge being 
controlled by the piston hollow pin. For this 
purpose, said pin is divided by a partition 2 into 

4 
Connecting rod fast with said coupling pin, adapt 
ed in operation to impart a Swinging motion 
thereto; the piston and pin having each at least 
two ports therethrough, said ports being so di 
rected and located as to register two by two for 
predetermined positions of the piston with re 
spect to the cylinder, for placing the inner space 
of said cylinder in communication either with 
the first recess in the pin or with the second re 
cess in Said pin. 

2. The combination of claim 1, the side recesses 
in the piston forming one bore therethrough, and 

... the ducts in the cylinder being bored in diamet 
two recesses or compartments 3 and 4; recess 
3 communicates with intake bore or duct in 
cylinder while recess a communicates with a 
bore or duct 5 in the opposite wall of said cylin 
der. Moreover, bores 3a, da and 9b, i Ob are pro 
vided in the wall of the piston pin and the piston 
end wall respectively; bores a may be arranged 
like bores Ob but bores 9a, are shifted to the 
left (Fig. 9) assuming that the crankshaft re 
volves in the direction of arrow Fo, while bores 
9b are shifted to the right (Fig. 10). 
The pump operates as follows: 
As the piston moves down, bores 9a, in the pis 

ton pin register with bores 9a, and consequently 
the upper cylinder chamber is placed in commu 
nication with recess 3 and inlet duct it. While 
the piston moves up, bores Oa are closed, and 
bores Ob are placed in communication with re 
cess 4 and discharge duct 5 through bores 9b. 
The foregoing arrangement more particularly 

applicable to vacuum pumps, will advantageously 
be employed in the first stage of a two-stage 
pump. 

Fig. 11 shows a valveless two-stage pump. Gas 
is Sucked in the first stage cylinder through duct 

as above described, forced from the first stage 
cylinder and sucked into the second stage cylin 
der through a duct 6 providing a communication 
between said cylinders, then finally discharged 
from the second stage cylinder through duct 5d. 
Ducts f, 6 and 5a, are obtained from one 

bore through both cylinders. 
For constructing a two-stage vacuum pump, it 

is preferable to use in the first stage an intake 
and discharge device controlled by piston pin as 
shown on Fig. 8, and in the second stage a device 
with intake control by pin and discharge control 
by automatic valve as shown on Figs. 1 and 2. 
What I claim is: 
1. A valveleSS pump which comprises a cylin 

der having two Spaced apart side ducts through 
its wall; a piston reciprocably movable in the cyl 
inder, having a side bored recess for communica 
tion with one of the ducts in the cylinder, and a 
Second side recess for communication with the 

5 
rically opposite positions, the recesses in the pin 
being bored in opposite ends thereof to leave an 
intermediate partition. 
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other duct in the cylinder; a coupling pin borne 
in the first named recess for swinging motion 
therein, having a first receSS in open communi 
cation with said first recess in the piston, and a 
separate Second receSS in open communication 
with the second side recess in the piston; and a 

60 

3. In a pump of the type described, the combi 
nation of a cylinder having a side intake duct 
through its wall; a piston reciprocably movable 
in Said cylinder, having a bored side recess so 
located as to be in open communication with said 
duct as the piston is reciprocated in said cylinder 
and to provide between said recess and the up 
per face of Said piston, a piston Solid portion of 
less thickness than the diameter of said duct, 
Withereby said duct communicates both with said 
cylinder above said piston and with said recess 
When the piston reaches its lowermost position; 
a coupling pin having a receSS in open commu 
nication with the recess in the piston, borne in 
said bored recess of the piston for swinging mo 
tion therein; and a connecting rod fast with Said 
pin, adapted in operation to impart a swinging 
motion thereto; the piston and the pin having 
each a port therethrough, said ports being so di 
rected and located as to register for a predeter 
inined position of the piston with respect to the 
cylinder for placing the inner space of said cyl 
inder in communication with the pin recess. 

4. In a pump according to claim 3, character 
ized in that the cylinder has a recess in its wall, 
lying opposite, and of the same diameter as the 
side intake duct. - 

5. In a pump of the type described, the com 
bination of a cylinder having a side intake duct 
through its wall; a piston reciprocably movable 
in said cylinder, having one cross bore there 
through and at least one port extending from 
the Working face of said piston to said bore; an 
open-ended tubular Wrist pin borne in said piston 
bore for Swinging motion therein, Said pin hav 
ing a port through its wall adapted and arranged 
to register with the port in said piston for a pre 
determined position of the piston with respect to 
Said cylinder so as to place the inner space of said 
Cylinder in communication with the inside of said 
Wrist pin; a connecting rod fast with said Wrist 
pin; a crank-shaft coupled with said rod; and 
means fast with said cylinder for revolubly sup 
porting Said crank-shaft in Such a position that 
the piston bore is in open communication 
through an end thereof with said side intake 
duct. 

PAUL JEAN WOREAUX. 


