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To all thom, it may concern, - 
Be it known that I, CHARLEs H. ATKINs, 

a citizen of the United States, and residing 
at Palmer, in the county of Hampden and 
Commonwealth of Massachusetts, have in 
vented certain new and useful Improvements 
in Pressure Pumps, of which the following 
is a specification. 
This invention relates to pressure pumps 

for supplying liquid fuel under pressure to 
an internal combustion engine, and has for 
an object to provide a pump for the purpose 
of producing relatively high pressures and 
which can be operated at high speed. An 
other object of the invention is to provide a 
pump without moving valves, and without 
packing glands, by adopting the principle 
of oscillating cylinders to cover and uncover 
the suction and discharge ports. A further 
object is to provide a pump of this type 
which is simple in construction, easily as 
sembled and disassembled and one that is 
not likely to leak under high pressures when 
in operation. Other objects of the invention 
will be understood from the following speci 
fication and drawings, in which 

Fig. 1 is a plan view of the pump with 
the cover of the inclosing casing removed, 
and showing the operating mechanism with 
in the casing. 

Fig. 2 is a cross sectional view of Fig. 1 
through the axis of one of the pump cylin 
del's and on a vertical plane passing through 
the axis of the piston or plunger of the 
pump. . 

Fig. 3 is a horizontal sectional view on a 
plane passing through the center line of the 
plungers and pump cylinders. 

Fig. 4 is a vertical sectional view of the 
cylinders and valve mechanism with certain 
parts in section, and on a plane passing at right s 

angles to the axis of the cylinders. 
Fig. 5 is a detail view of the valve, or suc 

tion and discharge ports. 
Referring to the drawings in detail: 

pump is driven from the main shaft 13 run 
ning in the bearings 14 and 15 and supported 
by the enclosing casing 11. 16, 17, 18, and 
19, indicate the hubs of eccentrics similar to 
that indicated at 20 in Fig. 2, which are 
secured to shaft, 13 and rotate therewith. 
Each eccentric is provided with an eccentric 
strap 21 to which the pistons or plungers 22, 
23, 24, and 25 are secured. These plungers, 
therefore, have a reciprocating motion im 

alignment. 

he 

parted thereto when the shaft 13 is rotated. 
The plungers 22, 23, 24, and 25 are recipro 
cated, or move back and forth, in the cylin 
ders 26, 27, 28, and 29 respectively, and as 
the shaft 13 is rotated, these cylinders are 

60 

simultaneously oscillated, or have a rocking 
motion, in the chambers 34,35, and 36 which 
are supported from the casing 11 by the in 
tegral extensions 31, 32, and 33 respectively. 
(See Fig. 3) . . Referring now to the port mechanism of 
the pump which is shown in Figs. 3 and 5. 
The integral chambers 34 and 35 are each 
provided with a bushing 41 in which each 
of the port members 44 fits tightly and are 
secured in place by means of the pins 45. 
The port members are slightly shorter than 
the bushings, leaving recessed spaces 39 at 
their ends, into which the disc shaped faces 
37 and 38 of the cylinders 26, 27, 28, and 29 
fit and turn as shown in Figs. 3 and 4. Face 
38 is a ground fit against the face of the 
port member 44, and is maintained tightly 
in this position by the expansion coil spring 
43 in chamber 36. This coil spring is en 
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closed within the spacer bushing 42 which 
forms a bearing for the opposite hub of the 
Oscillating cylinder 27, to maintain it in 

The oscillating cylinders are as 
Sembled with a spring on one side and a 
port member on the other, alternately, as 
shown, for any number of units for the pur 
pose of maintaining an oil tight fit between 
the ports, as will be described. 
The liquid fuel supply pipe is connected to 

a nipple 51, and the discharge pipes are con 
nected to the nipples 54 and 57. The sup 
ply feeds through passage 52 to the cross 
passage 53 in the port member 44. The dis 
charge to the nipple 54 connects by passage 
55 to the cross-passage 56 in the port mem 
ber 44 and the nipple 57 connects by pas 
Sage 58 to cross-passage 59 opening to the 
other side of port member 44. The plungers comprise a rod of reduced 
diameter 62 on their upper end, fitting a cor 
respondingly sized bore in the cylinder 
heads. This difference in diameter between 
the larger diameter of the plunger proper 
and the rod provides a compression cham 
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ber 61 above the plunger proper through. . 
which the plunger acts. 
The plunger and rod, it will be noted, 

have a comparatively long bearing in the 
cylinder bore, and, in consequence, do not 
require packing to prevent leakage. 
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The compression chamber 61 has a port 
60 on the face 38 adjacent the port member 
44, which in one position, aligns with the 
passage leading to the fuel supply pipe 51, 
and in another position, aligns with the pas 
sage leading to one of the discharge pipes 
54 or 57. The relative position of the Sup 
ply passage 53 in the port member 44 is 
shown by line (, Fig. 5; and the position of 
the discharge pipe is shown by line (). The 
extension 32, Fig. 3 is a section taken on the 
line () and the extension 32 is a Section 
taken on line a, as indicated on the port 
member, Fig. 5. 
When the plunger moves downwards, the 

cylinder is oscillated in the direction which 
aligns the port 60 with the fuel Supply 
passage 53, thereby filling the compression 
chamber 61 with the liquid fuel. Continued 
rotation of shaft 13 oscillates the cylinder 
back, closing the supply connection and 
aligning port 60 with discharge passage 56 
on the outward stroke of the plunge!', theire 
by discharging the liquid fuel in chamber 61. 
It is to be understood that the discharge 
port opens when the plunger reaches the end 
of its stroke and begins to return. 
A separate set of discharge passages 56 

and 59 are provided in the fixed port member 
44 So that each face of this member may be 
used for an independent cylinder. 
The port member 44, and in fact any 

part of the port mechanism is easily re 
placed by moving the half section of cham 
bers 34,35, or 36. Moreover, these parts 
are easily made, being produced largely by 
a turning process of machinery. 
One of the uses of the pump is to supply a 

charge of liquid fuel under high pressure 
to internal combustion engines on the Diesel principle. 

In operation, as the plungers are drawn 
inward, the cylinders are at the same time 
oscillated to cause the inlet port, 60 to regis 
ter with the annular space 61, thereby draw 
ing in or allowing the liquid fuel to fill this 
space; as the plunger starts to return the 
cylinder closes the port 60, the fuel con 
fined in the space 61 is subjected to pres 
S8. 

the outlet port, 56 or 59, being open permits 
the liquid fuel to escape into the cylinder of 
the engine. Since liquids are practically in 
compressible, it is important that the timing 
of opening and closing the ports be designed 
with great accuracy. It should be stated 
that when the cylinders and plungers are in 
the horizontal position shown in Figs. 2 and 
4 all of the ports are closed, but when the 
cylinder oscillates in either direction, either 
the inlet or delivery port will be instantly 
opened on account of the close arrangement 
of the ports, as shown in Figs. 4 and 5. 
This is necessary on account of the incom pressibility of the liquid fuel. 

When the pressure is stafficiently high, 

1416,314 

What I claim is: 
1. In a pressure pump of the class de 

Scribed, in combination, an oscillating cyl 
inder having a compression chamber and a 
plunger chamber of different diameters and 
a port located midway of its length and in 
the compression chamber only, of a plunger 
of different diameters operating in said 
chambers, a stationary port member having 
a supply orifice and a discharge orifice, the 
port in said cylinder in one of its positions 
having communication with said compres 
sion chamber and with said supply orifice 
and in another one of its positions said 
chamber is in communication with said dis 
charge orifice, and means for operating said cylinder and plunger. 

2. In combination, a plurality of oscillat 
ing cylinders having ports therein, means 
for spacing them away from each other and 
including members having inlet and exhaust 
ports therein which register with the ports 
in the cylindel's as they are oscillated, other 
members having means therein for forcing 
the cylinders against the first mentioned 
members. - 

3. A pressure. pump for the purpose de 
Scribed comprising in combination, a plu 
rality of cylinders, means for spacing the 
Same from each other, Said means including 
expansion springs and blocks formed with 
ports therein which communicate with the 
cylinders. - 

4. In combination, a shaft, of a plurality 
of plungers, eccentric connections between the shaft and plungers for operating the 
plungers, a plurality of pivotally motinted 
cylinders in which said plungers operate to 
impart an oscillating movement thereto, and 
each having a compression chamber, port 
members between said cylinders, springs for 
holding the cylinders to their seats with 
Said port members, a supply orifice and a 
discharge orifice in said port member, means 
for connecting said orifices alternately with 
said compression chamber. 

5. In combination, a shaft, of a plurality 
of plungers, eccentric connections for op 
erating the plungers from said shaft, a plu 
rality of oscillating cylinders in which said 
plungers operate, and each having a com 
pression chamber, port members spaced be 
tween said cylinders and each having a plu 
rality of supply and discharge orifices, 
springs spaced between said cylinders and 
membel's, and means for connecting said 
supply and discharge orifices alternately 
with said compression chamber and said 
Springs serving to hold said cylinders against 
said port members. 

6. In a pressure pump of the class described, 
in combination, a member having an inlet, 
and an outlet passage, a port member snugly 
fitting said member and having matched 
inlet and outlet passages terminating on its 
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face, an Oscillating cylinder having a com 
pression chamber and a circular face to 
match the face of said port member and 
fitting partially within said member, means 
for connecting said inlet and Said outlet 
passages alternately with Said compression 
chamber and a plunger operating in said 
cylinder for imparting pressure to the liquid 
in said chamber. 

7. In a pressure pump of the class de 
scribed, in combination, a plurality of cham 
ber members having inlet and Outlet pas 
Sages and other members without passages, 
the chamber members being spaced alter 
nately with the other members without pas 
Sages, port members fitting Within Said 
chambers with said passages and having 
matched passages terminating on their faces, 
OScillating cylinders, each having compres 
sion chambers and double circular pivotal 
faces, one of said faces fitting against Said. 
port member and the other of Said faces 
fitting within said adjoining other member, 
means for connecting said passages with said 
compression chambers, and plungers operat 
iing in said cylinders. 

8. In a pressure pump, the combination, 
of a cylinder formed with a bore of dif 
ferent diameters, a plunger therein, and 
formed to fit the different diameters of the 
bore, that portion of the plunger which is 
of the Smalier diameter being partially lo 
cated within the bore of larger diameter 
and serving to Subject a fluid to pressure in 
that portion when the plunger is operated, 
means for operating the plunger, and simul 

3. 

taneously oscillating the cylinder, and means 
for admitting the fluid to said portion of 
the bore and for permitting the same to es 
cape after compression when the cylinder 
aid plunger are operated. 

9. In a fluid pressure pump, the combina 
tion, of a pivotally mounted cylinder formed 
with a bore of different diameters, a plunger 
formed with a shoulder and located there 
in, means for reciprocating the plunger and 
for oscillating the cylinder, the smaller part 
of the plunger serving to provide an annu 
lar compression chamber, the cylinder hav 
ing a port leading to Said chamber, a mem 
ber formed with a supply and discharge 
port which lines up with the port in the cyl 
inder to admit the fluid which is to be 
pumped to the chamber and to discharge 
it from the chamber when the plunger has 
imparted the necessary pressure thereto and 
simultaneously with the oscillating move 
ments. 

10. In a pressure pump, the combination, 
with a plurality of oscillating cylinders 
having ports therein, members having inlet 
and exhaust ports therein for communicat 
ing with the ports in the cylinder which are 
located in the opposite ends of the members, 
Springs between the cylinders for forcing 
the same against the port members, and 
means including plungers for Oscillating the 
cylinders, all constructed and arranged for 
forcing liquid under pressure from the cyl 
inders as the same are operated. 

CHARLES H. ATKNS. 
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