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Lewis M. Decker, Baton Rouge, a 
Application April 9, 1934, serial No. 719,85 

3 Claims. 

This invention aims to provide a pump where 
in novel means is provided for shifting an inner' 
cylinder within an outer cylinder, to vary the 
amount of liquid discharged by a plunger Oper 
ating within the inner cylinder, novel means be 
ing provided for operating the plunger. 

It is within the province of the disclosure to 
improve generally and to enhance the utility of 
devices of that type to which the invention ap 
pertains. 
With the above and other objects in View, 

which will appear as the description proceeds, 
the invention resides in the combination and 
arrangement of parts and in the details of Con 
struction hereinafter described and claimed, it 
being understood that changes in the precise 
embodiment of the invention herein disclosed, 
may be made within the scope of what is claimed, 
without departing from the spirit of the inven 
tion. 
In the drawings: 
Fig. shows in vertical section, a device con 

Structed in accordance With the invention; 
Fig. 2 is a view in elevation, looking at the left, 

hand end of the device in Fig. , parts being 
broken away, and parts being in section; 

Fig. 3 is a section on the line 3-3 of Fig. ; 
Fig. 4 is a section on the line 4-4 of Fig. 2; 
Fig. 5 is a section on the line 5-5 of Fig. 2; 
Fig. 6 is a section on the line S-6 of Fig. 5; 
Fig. 7 is a section on the line - of Fig. 5. 
in carrying out the invention, there is pro 

vided a stator , having a removable side plate 
4, carrying an outstanding tubular casing 5, to 
the outer end of which a removable cover plate 
5 is secures. The stator and the cover plate 
is are supplied with bearings , wherein a main 
shaft 8 is journaled. 

Cylinders are secured to the stator A. Pis 
tons if are mounted to reciprocate in the cylin 
ders , and are operatively connected by s. 
crank mechanism, S. 

For each of the cylinders , a radia fuel 
gang is provided, the cylinder of the pump be 
ing marked by the numeral 5. The cylinder 
5 may be alluded to as an outer cylinder, and 
is a cornposite structure, including a first men 
ber 58, to the end of which a conduit 50 is con 
nected, the conduit being connected to the noz 
zle 35. The Outer pump cylinder 5 includes a 
second member 59, the members 59 and 58 of 
the outer pump cylinder being held together, 
in end-to-end relation, by a coupling 60. There 
is a transverse partition 6 in the second men 
ber 59 of the Outer pump cylinder 5, and the 

(C. 103-3) 
partition forms a fuel chamber 62 in the mem 
ber 59 of the pump cylinder. The fuel, pref 
erably oil, is supplied to the chamber 62 by 
means indicated at 63, that means preferably 
being a pipe joining the members 59 of the 
pump cylinders, and connected to a source of 
fuel Supply (not shown). 
An inner cylinder 65 is mounted for longitudi 

nal adjustment in the partition 6A, in the head 
of the Second member 59 of the outer cylinder 
57, and in the first member 58 of the outer pump 
cylinder. The inner cylinder 66 is surrounded 
by packingS 2, located in the partition 6 and 
in the head of the second member 59 of the outer 
pump cylinder 5'. The inner pump cylinder 64. 
has a bore 65. Transverse ports 66 are formed 
in the inner cylinder 6 and establish Communi 
cation between the fuel chamber 62 and the bore 
65 of the inner cylinder 6, Walve cages 6 
are provided, and contain check valves 68, which 
close away from the engine cylinder le. The 
valve cages 6 are mounted in the upper end 
of the cylinder 6, and are held thereira by a re 
tainer 69, which may be threaded into the Outer 
end of the said cylinder 63. 

Referring to the neans whereby the inner cyl 
inder 64 is adjusted longitudinally in the Outer 
cylinder 5, it is shown in he drawings that the 
inner cylinder 65 is cut away on each side, as 
shown at 85, to intersect the bore 65 of the inner 
cylinder, thereby forning a circular foot 6 at 
the inner end of the cylinder 64, and forming 
tWO Oppositely-disposed spindles B, which con 
nect the foot 6 with the body portion of the 
cylinder 64. The foot 67 is secured at it in a 
disk 2, carrying a lateral projection or pin 3. 
The pins 3 are received slidably in inclined slots 
or glides É, formed in an actuating member 5, 
Such as a ring. The ring 5 is provided with cir 
Cinferential slots 6, receivings laterally pro 
jecting Supporting elements , carried by in 
Wardly projecting brackets 3 on the casing 5, 
the construction being such that the ring 5 may 
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be adjusted circumferentially. Although any 
desired neans may be provided for adjusting the 
ring 5 circuirinferentially, it is suggested that 
the ring 5 be provided with a rack S, meshing 
with a won 89, or a shaft 84, the shaft 8 being 
journaled in the casing 5. 
The pump plunger is marked by the numera 

82 and an abutment 83 is secured to the plunger 
by a pin 84 or the like, movable engthwise of 
the inner cylinder 6 in the side recesses 85 of the 
said cylinder, the abutment 83 being slidable on 
the Spindle portions of the inner cylinder. A 
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compression spring 86 surroundis the cylinder El, 
one end of the spring engaging the partition G: 
of the cylinder member 59, and the opposite end 
of the spring engaging the abutment 83 that is 
Secured at 84 to the plunger 32. 
The plungers 82 rest in recesses 86 formed in 

radius arms 8, pivoted at 88 to a ring or actu 
ating member 89. The ring or actuating men 
ber 89 is provided with circumferential slots 98, 
receiving supporting elements 9?, mounted on 
laterally projecting lugs 92 on the side plate 6 of 
the s2tor , the construction being such that the 
ring or carrier can be adjusted circumferentially. 
Any desired means may be Supplied for in part 
ing circumferential adjustment to the Carrier 
ring 89. For instance, the ring 89 may have a 
rack. 93, meshing with a worn 94 on a shaft 
95, journaled in the casing 5, and under the Con 
trol of an operator. 
The radius arms 8 have projections 9, bear 

ing on a disk 98, Secured by any desired means 
to the shaft 8, within the casing 5. The disk 
98 is provided on its edge with a can 99, in 
cluding a circumferential surface G, the cam 
having an end ( , and a less abrupt end C2, 
the can constituting means for actuating the 
pump plungers 82, by way of the radius arris 8. 

The putinging operation 
The fuel oil enters the fuel chamber 62 through. 

the oil supply means shown at $3, and moves 
through the ports 66 and enters the bore 65 of 
the inner cylinder 64, in advance of the plunger 
82. The shaft 8 rotates the disk 96. The abrupt 
end C of the can 99 engages the projection 9 
On the radius arm, 8 and SWings the radius arm, 
to impart a Snap-like pumping stroke to the 
plunger 82. The projection 8 of the radius an 
8 rides along the edge foci of the can 39 and 
then is eased down along the part 62 of the cam, 
the plunger 82 being lowered, by the action of 
the Spring 96, so that the chamber 62 and the 
upper part of the bore 65 of the inner cylinder 
64 can fill again. With fuel oil. On the up-stroke 
of the plunger 82, the fuel is forced past the 
check valves 68, through the conduit 5C, and 
noves through the nozzle 35. 

The firing piperation 
As the piston E moves to complete its coin 

pression stroke, some of the air supplied through 
the port 26 is trapped in the cylinder 8, as the 
piston f closes the ports 26 and 3C. The air 
thus trapped is compressed and its temperature 
is raised to a point where it will ignite the charge 
delivered through the opening 32 as the piston 
f arrives at the end of its compression stroke. 

Piutger control 
By means of the shaft $5, the Worm 35 and the 

rack 93, the ring 89 can be moved circumferen 
tially on its supports S. This causes a circum 
ferential shifting of the radius arms 87 and the 
Operator is enabled to control, through a wide 
range, the time when the radius arms 8 actu 
ate the pump plungers 82, the speed of the en 
gine being regulated and controlled accordingly. 

The file control 

By means of the shaft 8 , the worn S6, and 
the rack 9, or their equivalents, the ring 5 may 
be moved circumferentially on the supports 78. 
The inclined slots or guides 4 of the ring 5, co 
Operating with the projections 3, move the in 
ner cylinder 64 axially with respect to the outer 
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cylinder 5. In this way, the fuel inlet ports 68 
are shifted with respect to the end of the pump 
plunger 82 and afford an automatic and unre 
stricted by-pass for exceSS fuel. Thus the fuel 
delivered in advance of the plunger 82 is regul 
lated, the plunger 82 stopping at a predetermined 
height, determined by the position of the actly 
ators or radius arms 8. The slots i. 6 in the ring 
F5, which receive the Supporting elements , are 
of such length that when the ring is moved cir 
cumferentially by the shaft 8 f, the worm 80 and 
the rack 9, the inner cylinder 64 will be adjusted 
between predetermined limits Within Which the 
port 6G always is in full communication with the 
chamber S2. The slots 90 of the ring 39 have a 
Similar relation to the Supporting eleinents 9, 
and the plunger 82, therefore, will always un 
cover the port 66 when the plunger 82 makes its 
Suction stroke. 

General Operation 
The operation of the device has been set forth 

hereinbefore, step by step, but, broadly stated, is 
as follows: 
The firing takes place in the cylinder C, due 

to the action of the pistOn and other mech 
anisms. The pump Supplies fuel to the cylinder 
A through the nozzle mechanism 35 or its equiva 
lent, the charge being first measured, and then 
injected by the same mechanism. 
What is claimed is: 
I. A. pump comprising an Outer cylinder pro 

vided With a bore and having an outlet Com 
municating with one end portion of the bore, an 
inner cylinder disposed Substantially in coaxial 
relation to the outer cylinder and adjustable 
longitudinally in the bore of the outer cylinder, 
the inner cylinder having a, bore, the outer cyl 
inder having a chamber disposed in the bore of 
the outer cylinder about a portion of the inner 
cylinder, the inner cylinder having a plurality of 
circumferentially Spaced ports establishing com 
munication between the chamber of the Outer 
cylinder and the bore of the inner cylinder, means 
for Supplying liquid to the chamber, a plunger 
slidable in the bore of the inner cylinder, means 
for operating the plunger to eject liquid through. 
the outlet, and means for adjusting the innel cyl 
inder longitudinally, thereby to vary the cut-off 
distance between the inner end of the plunger 
and the ports and thus bring about a measuring 
of the liquid ejected through the outlet by the 
plunger, the last-specified means comprising a 
ring Supported for rotation with respect to a, 
Center, the ring having a slot which is inclined 
With respect to a circle struck from said center, 
the inner cylinder having a projection slidably 
received in the slot, and a combined means for 
holding the ring against free rotation and for 
in parting a finely adjusted rotation to the ring at 
the will of an operator, the location of the cham 
ber in the outer cylinder serving to give the 
chamber 8 constant and predetermined capacity, 
regardleSS of the longitudinal adjustment of the 
inner cylinder and regardless of the position of 
the plunger. 

2. A punp comprising an outer cylinder pro 
vided with an outlet, an inner cylinder longi 
tudinally adjustable in the outer cylinder, a 
plunger slidable in the inner cylinder, the outer 
cylinder having an inlet chamber extended longi 
tudinally of the inner cylinder, the inner cyl 
inder having a transverse port communicating 
with the chamber and opened and closed by the 
plunger, the port being of Small diameter com 
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pared with the length of the chamber, to pro 
vide for a quick cut-off by the plunger and to 
provide for a large range of longitudinal adjust 
ment in the inner cylinder while the port re 
mains of a fixed area and in continuous com 
munication, throughout its entire area, with the 
chamber, means under the control of an oper 
ator for adjusting the inner cylinder longitu 
dinally between fixed limits wherein the port 
maintains continuous communication, at a fixed 
area, with the chamber, and mechanism for re 
ciprocating the plunger, said mechanism em 
bodying means under the control of an operator 
and SO constructed relatively to the means for 
adjusting the inner cylinder longitudinally that 
the second-specified means will adjust the stroke 
of the plunger within limits between which the 
plunger will open and close the port regardless 
of the position to which the port has been shifted 
by the longitudinal adjustment of the inner cyl 
inder. 

3. Pumping mechanism comprising a plurality 
of outer cylinders each provided with an outlet, 
an inner cylinder longitudinally adjustable in 
each outer cylinder, a plunger slidable in each 
inner cylinder, each Outer cylinder having an in 
let chamber extended longitudinally of the cor 
responding inner cylinder, each inner cylinder 

3 
having a transverse port communicating with 
the corresponding chamber and opened and 
closed by the corresponding plunger, each port 
being of small diameter compared with the length 
of the chamber, to provide for a quick cut-off by 
the plunger and to provide for a large range of 
longitudinal adjustment in the inner cylinder 
while the port remains of a fixed area, and in 
continuous communication, throughout its en 
tire area, with the chamber, means under the 
control of an operator for adjusting all of the 
inner cylinders at once, from a single point of 
force application, longitudinally between fixed 
limits wherein the ports maintain continuous 
communication, at fixed areas, with the cham 
bers, and mechanism for reciprocating the 
plungers, said mechanism embodying means un 
der the control of an operator from a single point 
of force application, and so constructed relatively 
to the means for adjusting the inner cylinders 
longitudinally that the Second-specified means 
Will adjust the stroke of the plungers within 
limits between which the plungers will open and 
close the ports regardless of the position to which 
the ports have been shifted by the longitudinal 
adjustment of the inner cylinders. 
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