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gan
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10 Claims.

This invention ‘relates to pumping and dis-
tributing mechanism more especially adapted to
inject fuel to the individual cylinders of an inter-
nal combustion engine,

The principal object of the invention is to pro-
vide an improved pumping and distributing ap-
paratus for injecting controlled amounts of fuel
to the individual cylinders of an internal combus-
tion engine.

Another object is to provide for the uniform dis-
tribution of fuel to the individual cylinders of an
internal combusticn engine.

Other ¢bjects are to provide a pumping and
distributing mechanism which is light and com-
pact; which requires but a small amount of power
to operate the same; which is efficient in its oper-
ation, and which is economical to manufacture.

Other objects and advantages will become ap-
parent from the following description and ap-
pended claims taken in connection with the ac-
companying drawings.

According to one aspect the invention involves
a source of fluid fuel under pressure, a distrib-
utor head having a port communicating between
such source and a plurality of pressure chambers
and another port communicating between the
pressure chambers and the individual cylinders of
an internal combustion engine, and manual con-
trol means for regulating the amount of fuel ad-
mitted to- and discharged from said pressure
chambers,

According to another aspect the invention in-
volves a rotary pump adapted to deliver fluid fuel
under pressure through its shaft to a distributor
head provided with a port for delivering fuel to
g plurality of pressure chambers individual to the
cylinders ‘of an internal combustion engine and
provided with compressible pistons, and another

‘port for delivering the fuel under pressure to the
individual cylinders of the engine, and mechanism

for controlling the position of the compressible
pistons in the pressure chambers during the ad-
mission and discharge of fuel to and from these
chambers..

In the drawings:

Figure 1is a medial, vertical, and longltudmal
section of a pumping® fand distributing' mechanism
constructed in accordance with:this invention;

Fig. 2 is an enlarged horizontal section taken
on the line 2—2 of F1g 1,

Figs. 3, 4, 5 and 6 are enlarged transverse ver-
tical sections taken on the lines 3—3, 4—4, 5—5
and 6—6 respectively of Fig. 1,

Fig. 7is anenlarged detail section taken on the
line 77 of Fig. 1, and

Fig. 8 is'an enlarged detail section taken on the
line 8-—8 of Fig. 6. ‘

For the purpose of illustrating the genus of the
invention, a typical concrete embodiment is;shown
in the accompanying drawings wherein 10 is a

»

~valve.40'may be biased by means of a spring 41."

(Cl. 103—25)

pump casing provided with & pump chamber 11
opening upon one face thereof, The chamber 11
i of cylindrical formation and has journaled ec-
centrically therein-a shaft 12 and a rotor 13
mounted on'this shaft, the shaft 12 being jour-

85

naled in a bearing portlon 14 extending from the

pump-casing 10 and provided with a bearing bush-
ing 15. .The open face of the casing 10 is closed
by means of a cap member 16 secured to the cas-
ing by means of bolts 20 and provided with a bear-
ing portion 17 extending therefrom and having a
bushing 18 adapted to journal the shaft 12. . The
bearing portion 17 has securing flanges 21 formed
thereon whereby the cap member and pump may
be secured to the crank case wall 22 of an internal
combustion engine (not shown), so that shaft
12 may be operatively connected with any desired
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driving ‘means within the internal combustion

engine.

The rotor 13 may be fixed against relative
movement to the shaft 12 by means of a key 19.
The rotor is provided with slots 23 in which are
disposed blades 24 adapted to contact the pe-
ripheral wall of the chamber 11. The shaft 12
and rotor 13 are provided with registering open-
ings 25 and 26 communicating between the slots

85

23 and in which are disposed springs 27 adapted

to bias the blades 24 into engagement with the
peripheral wall of chamber 11. ‘Pins 28 ‘may be
disposed within the springs 27 to prevent buck-
ling of the springs and hinding between- these
elements and the openings 25 and 26. The cas-
ing 10 is provided with oppositely disposed inlet
and outlet cavities 30 and 31 which form slot-
like extensions of the chamber 11. The inlet
cavity 30 communicates through~an inlet pas-
sage 33 with an inlet conduit 32 adapted to.com-
municate with a source of supply of fluid fuel for:
an internal combustion engine. . The outlet cav=
ity 31 communicates with an outlet passage: 34
which: in turn communicates with an annular
slot 35 on the shaft 12.. The inlet and outlet'pas-
sages 33 and 34 are connected byra bypass 36.
The outlet passage 34 is enlarged:as indicated
at 37 toreceive a bushing 38 against which:-a ball

100-
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“The outer end of spring 41 is adapted to engage

a plug 42 threaded to the casing member 10. - Ex-

cessive pressures developed within the pump will:+

1ift the ball valve 40 from its seat on the bushing

110

38 against the tension of spring 41 to bypass the

fuel to the inlet passage 33. The tension of the
spring 41 determines the pressure at which:the
fuel will be by-passed to the inlet passage. The
tension of spring 41 may be regulated by dispos-
ing shims or gaskets 43 between the head of:the
plug 42 and the casing 10, or the plug 42 may be
removed to substitute a spring of a different ten-
sion for the spring 41. )

Referring particularly to Figs. 1, 2-and 3; it
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will be noted that fuel is conducted from the out-
et cavity 31 to a longitudinally extending pas-
sage 45 (Fig. 2) formed in casing member 10
and through a radially extending passage 46 in-
tersecting the passage 45 and communicating with
the annular slot 35 on shaft 12. The shaft 12
is bored from the forward end (right end as
viewed in Fig. 1) to provide a central passage
extending to a point slightly in rear of the an-
nular slot 85. Radially extending passages 48
communicate between the central passage 47
in shaft 12 and the annular slot 35. Plugs 44
and 50 are threaded into casing 10 at the ends
of the by-pass passage 36 and the radially ex-
tending passage 46 to close the exterior ends of
these passages.

A distributor head 51 is fixed to the shaft 12
adjacent its forward end and housed in a casing
member 52. This casing member is provided with
a distributing chamber 53 opening on the for-
ward face of casing 52 and is provided with a
number of pressure chambers 54, the number of
these pressure chambers being the same as the
number of cylinders into which fuel is to be in-
jected. The casing 52 has an enlarged portion
55 at the rear end thereof to provide a chamber
56 for the accommodation of control and actu-
ating elements for collapsible pistons 57 mount-
ed in the pressure chambers 54. The enlarged
portion 55 is provided with securing flanges 58
adapted to cooperate with securing flanges 60
formed on the bearing portion 14 for securing
casings 10 and 52 in assembled relation, the
flanges secured by means such as bolts 61. A
drain conduit 62 communicates with the chamber
56 to conduct any fuel which may leak by the
bearing bushing 15 and by the collapsible pistons
57 back to the source of supply of the fuel.

To provide seals aboub the sides of the rotor 13
of the fuel pump, coil springs 63 are disposed about
the shaft 12 on each side of the rotor. At their
outer ends these springs abut against washers 64
and gaskets 65 interposed between the bearings 15
and 18 and the springs 63. Collars 66 are dis-
posed about the shaft 12 and thelatter is rotatable
therein. The collars are actuated toward the
votor by reason of the engagement of the outer
ends of the collars with the springs 63 and & limit-
ed amount of axial movement of these collars with
respect to the shaft 12 is permitted by flexible
diaphragms 67, the inner peripheries of which are
sealed in clots 68 extending peripherally about the
collars 66. The outer peripheries of the dia-
phragms 67 are pressed against shoulders 70
formed by the faces of recesses 71 remote from
the rotor 13. The seals between the outer periph-
eries of the diaphragms 67 and the shoulders are
effected by means of gaskets 792 (shown in Fig. 2)
and cylindrical rings 73 which are pressed into the
recesses 71 to effectively clamp the outer margins
of the diaphragms 67 against the gaskets 73. The
fuel delivered from the fuel pump in passing from
the radially extending passage 46 to the annular
slot 35 passes between the coils of a spring 63. The
abutting edges of the collars 66 which engage the
rotor 13 may be beveled or rounded, as indicated at
74, to provide a relatively narrow line of contact
with the face of the rotor. The springs 63 re-
siliently urge the abutting edges of collars 66
against the rotor and also slightly compress the
gaskets 65 to seal the sides of the pump rotor and
also to prevent leakage between the shaft 12 and
the bearings 18 and 15. Should the gaskets 65
become worn so that a slight amount of leakage
occurs between the bearing 15 and the shaft 12,

1,971,601

the fuel which would escape between the bushing
15 and shaft 12 would be returned by the drain
conduit 62 to the source of fuel supply.

Referring particularly to Figs. 1, 4, 6 and 8, the
construction of the distributor head 51, the pres-
sure chambers 54 and the elements immediately
associated therewith will be explained. The shaft
12 and distributor head 51 are provided with op-
positely extending radially disposed passages 75
which extend from the central passage 47 within
the shaft 12 to an annular port 76 within the
distributor head 51. The annular port 76 is open
to the rear face of the distributor head 51 and
extends for approximately 180 degrees around the
distributor head. The distributor head 51 is pro-
vided with a longitudinally extending port 77
which, as the distributor head rotates, communi-
cates between the pressure chambers 54 and pas-
sages T8 leading to conduits 80 which convey fuel
to the individual cylinders of the internal combus-
tion engine. The distributor illustrated is adapt-
ed to inject fuel into the cylinders of a four cylin-
der engine. The port 77 is so disposed in the dis-
tributor head 51 that it lags the port 76 by an
angle of approximately 135 degrees in registering
with the compression chamber. The angle of lag
between the ports 75 and 77 would be varied ac-
cording to the number of cylinders to which fuel
is to be distributed. 'The cap member 79 may be
secured to the casing member 52 to close the dis-
tributing chamber 53 by means of a sleeve 81
threaded to the casing member 52, a pin 85 being
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employed to align the passages 78 with respect to -

the compression chambers 54, The compressible
piston members 57 comprise telescoping cylindri-
cal members 82 and 83 which are normally adapt-
ed to be biased into extended relation by means
of springs 84 disposed within the cylindrical mem-
bers. Each member 82 has a closed end and is of
such diameter that it makes a close fit within the
pressure chambers 54. The cylindrical members
83 have rearwardly disposed extensions 89 each
provided with a vent passage 86, a guide slot 87
and each has mounted at the rear extremity there-
of an anti-friction roll 88, the purpose of which
will presently appear. Bolts 90 are threaded
through the casing member 52 so that their inner
ends cooperate with the slots 87 to limit the for-
ward and rearward movement of the cylindrical
members 83.

Referring particularly to Figs. 1, 5 and 7, the
construction of the control and actuating mecha-
nism for the compressible pistons 57 will be de-
scribed. This mechanism comprises a wabble
plate pivoted on a transverse axis by means of
lugs 92 extending inwardly from the plate and
engaging bearing openings 93 in the shaft 12.
The inclination of the wabble plate 91 with re-
spect to the shaft 12 is controlled by means of
a sleeve member 94 keyed to the shaft 12 so as to
be non-rotatably secured theretc but with the
desired amount of longitudinal play relative to
the shaft. The wabble plate and sléeve are con-
nected by a link 95 pivoted to each of these ele-
ments, the pivotal connection between the link
and wabble plate being arranged at a point ad-
jacent the periphery of the wabble plate and on
2 line normal to the axis of the pivotal connection
between the wabble plate and shaft 12 and pass-
ing through the axis of shaft 12. The forward
and rearward movement of the sleeve 94 relative
to the shaft 12 is controlled by means of a forked
lever 96 pivoted at 97 to the enlarged portion 55.
The lever 96 is provided at its lower end with
inturned lugs 98 adapted to cooperate with an
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arinu_lar slot 100 formed in the sleeve member
94. A ratchet segment 101 fixed to the enlarge-
ment 55 is ‘adapted to cooperate with a spring

pressed. detent -102. mounted on the lever 96 to

maintain the sleeve 94 in adjusted position rela-
tive to the shaft 12, Any other desired control
means. for maintaining the sleeve 94 in adjusted
position and for maintaining the wabble plate 91
in its desired inclination with respect to the shaft
12 may be.employed. The wabble plate 91 may
be provided with a cam surface 103 onits face
opposite the connection with the link 95 to give
the compressible pistons 57 an added- impulse
when. the port 77 registers with the :pressure
chambers 54 and with the discharge passages 78.

“In the operation of the device, fuel supplied
through the fuel inlet 32 has its pressure increased
by the pump disposed within casing 10. -When
excessive pressuresare developed within the pump
the fuel is by-passed by the ball valve means 40
back to the inlet passage 33 of the pump.. The
fuel discharged by the pump is conducted through
passages 45 and 46 to the annular passage 35
formed on shaft 12 and thence through the radial

passages 48 to the interior: of: the shaft 12 and
to the distributor head 51. The distributor head
51 delivers. fuel under pressure through the pas-
sages 75 and port 76 to the pressure chambers
54.-through approximately one-half of each revo-
lution of the distributor head. As viewed in Fig.
1, the fuel is being discharged from the upper-
most pressure chamber 54 through the-port 77 in
the distributor head 51 and through the upper-
most outlet passage 78 leading to a cylinder of the
internal combustion engine. At this time the
upper half of wabble plate 91 is pressing the
uppermost piston 57 to its position farthest for-
ward . relative to the distributor head 51 for a
given inclination of the wabble plate 91. At the
same time the lower half of wabble plate 91 is

retracted so that the lowermost piston 57 is in its

rearmost position so-that fuel may be forced into
thé pressure chamber 54 at the bottom of the
distributing: device. . ‘Each -pressure ‘chamber 54
admits fuel therein: durmg the time the retracted
half 'of the wabble plate. contacts the roll 88 on
the rearward extension 89 of the piston. During
one half of each revolution of distributor head 51
the fuel is either trapped within -each pressure
chamber 54 and. under the pressure of springs
84 or is being discharged through the port 77.in
the distributor head 51. ‘During the time the fuel
is under pressure within the pressure chambers
the springs 84 allow the telescoping members 82
to enclose the inner telescoping members 83. As
the discharge port 77 in the distributor head 51
comes into-registry with the pressure chambers
54, the springs 84 expand and discharge the fuel

-within the'pressure chambers through the -dis-

charge port and through fthe discharge passages
78 to the conduits 80 leading to the cylinders of
the engine. ~At the time'of discharge from the
pressure ‘chambers the cam 103 on wabble plate
91 gives an added impulse to the pistons: 57 to
aid in discharging the fluid from the compression
chambers. The variation of the angle which the
wabble plate 91 forms with the shaft 12 changes
not only the admission of fluid to the compres-

sion chambers, but also modifies the force applied -

to the compressible pistons for discharging the
fluid from the chambers. The angularity of the
wabble plate 91 is varied by sliding the sleeve 94
forwardly and rearwardly relative to the shaft 12
by the manual control means comprising the
pivoted forked lever 96. The spring pressed de-

3

tent 102 and ratchet segment 101 may be em-
ployed to retain the wabble plate 91 in the desired
angular position relative to the shaft 12, :

As many changes could be made in the above
described construction, ‘and many apparently
widely different embodiments of. this invention
could be made without departing from the scope
thereof, it is intended that all matter contained
in the above description or showing shall be inter-
preted as illustrative and not in the limiting
sense.

What is claimed is:

1. A pumping and distributing mechanwm for
a multi-cylinder internal combustion’engine com-
prizing a shaft rotatable by said engine and pro-
vided with a passage extending through a por-
tion of its length, a distrbutor head fixed to said
shaft, a rotary pump comprising a rotor fixed
to said shaft and a pump casing having a pump
chamber provided with an outlet communicating
with the passage in said shaft, said distributor
head being provided with a port communicating
with the passage in the shaft, a plurality of pres-
sure chambers adapted during rotation of the dis-
tributer head to communicate with said port, said
distributor head beirg provided with another port
adapted during rotation of the head to communi-
cate between said chambers and the individual
cylinders of said engine, pistons movably posi-
tioned in each of said pressure cylinders, means
operable by said shaft for moving ‘said pistons

80

85
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and means controlling the movement of said pis-‘.-

tons for regulating the admission and discharge
of fuel to and from said pressure chambers.

2. A pumpng and distributing mechanism for’

a4 multi-cylinder internal combustion engine com-
prising, a shaft rotatablé by said engine and
provided with a passage extending through a
portion of its length, a distributor head fixed to
said shaft, a rotary pump compnsmg a rotor
fixed to said shaft and a pump casng having
a pump chamber provided with an outlet com-~
municating with the passage in said shaft, said
distributor head being provided with a port com-

mimicating with the passage in said shaft, a plu-
rality of pressure chambers adapted dur'ng rota-
tion' of the distributor head to communicate with
said port, said distributor head being provided
with another port adapted during rotation of the
head to communicate between said chambers and
the individual cylinders of said engine, compres-

110
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sible pistons mova.bly positioned in each of said .

pressure chambers, means secured to said shaft
for moving said pistons to discharge fuel from
said chambers and manual control means for reg-
ulating the amount of fuel admitted to and dis-

‘charged from said pressure chambers.

3. A pumping and d.stributing mechanism for
a multi-cylinder internal combustion engine com-

‘prising a shaft rotatable by said engine and pro-

vided with a passage extending through a portion
of its length, a distributor head fixed to said
shaft, a rotary pump comprising a rotor fixed
to said:.shaft and a pump casing having a pump

R0

L2

chamber provided with an outlet communicating _

with. the passage in said shaft, said distributor
head being provided with a port communicating
with the passage in the shaft, a plurality of pres-
sure chambers adapted during rotation of the d.s-
tributor head to communicate with said port, said
distributor’ head bheing .provided with another
port adapted during rotation of the head to
communicate between said chambers and -the
individual cylinders of said engine, a comnres-
sible piston movably positioned in each of said
pressure chambers, a wabble plate pivotally con-
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nected to said shaft so as to be rotated thereby and
engageable with said pistons for moving the latter
to discharge fuel from said chambers and manual
means for rotating said wabble plate about its
pivotal connection to said shaft for regulating the
amount of fuel admitted to and discharged from
said pressure chambers.

4. In a fuel injection device for a multi-cylin-
der internal combustion engine, in combination,
a source of fuel under pressure, a plurality of pres-
sure chambers, a compressible piston movably po-
sitioned in each of said chambers, a rotatable
distributor head provided with a port adapted
during rotation of the head to communicate be-
tween said source and said chambers, said head
being provided with another port adapted during
rotation of the head to communicate between said
chambers and the individual cylinders of said en-
gine, means for rotating said head, and means for
adjustably moving said pistons in said chambers
to regulate the admission and discharge of fuel
to and from said pressure chambers. '

5. In a fuel injection device for a multi-cylinder
internal combustion engine, in combination, a
source of fuel under pressure, a plurality of pres-
sure chambers, a compressible piston movably
positioned in each of said pressure chambers, a
rotatable distributor head provided with a port
adapted during rotation of the head to communi-
cate between said source and said chambers, said
head being provided with another port adapted
during rotation of the head to communicate be-
tween said chambers and the individual cylinders
of said engine, means operable by said engine for
rotating said head, means operable by said engine
for moving said pistons to discharge fuel from said
chambers. and manual control means for regulat-
ing the amount of fuel admitted to and discharged
from said pressure chambers.

6. In a fuel injection device for a multi-cylinder
internal combustion engine, in combination, a
source of fuel under pressure, a plurality of pres-
sure chambers, a compressible piston movably po-
sitioned in each of said chambers, a rotatable dis-
tributor head provided with a port adapted during
rotation of the head to communicate between the
source and said chambers to admit fuel under
pressure to said chambers, said head being pro-
vided with another port adapted during rotation
of the head to communicate between said cham-
bers and the individual cylinders of said .engine,
a shaft operable by said engine for rotating said
head, a wabble plate pivotally connected to said
shaft so as to be rotated thereby and engageable
with said pistons for moving the latter to dis-
charge fuel from said chambers, and manual con-
trol means for rotating said wabble plate about
its pivotal connection to said shaft for regulating
the amount of fuel admitted to and discharged
from said pressure chambers,

7. In a fuel injection device for a multi-cyl-
inder internal combustion engine, in combination,
a source of fuel under pressure, a plurality of
pressure chambers, a compressible piston movably
positioned in each of said chambers, a rotatable
distributor head provided with a port adapted
during rotation ¢f the head to communicate be-
tween said source and said chambers to admit
fuel under pressure to the chambers, said head
being provided with another port adapted during
rotation of the head to communicate between said
chambers and the individual cylinders of said

1,971,601

engine, a shaft operable by said engine for rotat-
ing said head, a wabble plate pivotally connected
to said shaft so as to be rotated thereby and en-
gageable with said piston for moving the latter to
discharge fuel from said chambers, a sleeve slid-
ably but non-rotatably mounted on said shaft, a
link pivotally connected to said wabble plate and
said sleeve, and a lever for manually sliding said
sleeve along said shaft to rotate said wabble plate
about its pivotal connection to said shaft for reg-
ulating the amount of fuel admitted to and dis-
charged from said pressure chambers.

8. In a fuel injection device for a multi-cylin~-
der internal comkistion engine, in combination, a
source of fuel uir:.r pressure, & plurality of pres-
sure chambers, a compressible piston movably po-
sitioned in each of said pressure chambers, each
compressible piston comprising a pair of telescop-
ing cylindrical members and a spring disposed in
said members for urging the latter into extended
relation, a rotatable distributor head provided
with a port adapted during rotation of said head
to communicate between said source and said
chambers,. said head being provided with another
port adapted during rotation of said head to com-
municate between said chambers and the indi-
vidual cylinders of said engine, means for rotat-
ing said head, and means for adjustably moving
said pistons in said chambers to regulate the
amount of fuel admitted to and discharged from
said préssure chambers.

9. In a fuel injection device for a multi-
cylinder internal combustion engine, in combi-
nation, a source of fuel under pressure, a plu~
rality of pressure chambers, a piston movably
positioned in each chamber, a rotatable distribu-
tor head provided with a port adapted during
rotation of said head to communicate hetween
said source and said chambers, said head heing
provided with another port adapted during rota-
tion of said head to separately communicate each
of said chambers and a separate and correspond-
ing individual cylinder of said engine, means for
rotating said head, means for reciprocating said
pistons in said pressure chambers, and means
for varying the length of stroke of said pistons
to control the amount of fuel admitted to and
discharged from said pressure chambers.

10. In a fuel injection device for a multi-
cylinder internal combustion engine, in combi-
nation, a source of fuel under pressure, a plu-
rality of pressure chambers, a piston movably
positioned in each chamber, a rotatable distribu-
tor head provided with a semi-annular port
adapted during rotation of said head to admit
fluid therethrough from said source to each of
said pressure chambers for approximately one-
half of each revolution of the distributor head
relative to said chamber, said head being provided
with another port lagging said first named port
by an angle of from 90 to 180 degrees and adapted
during rotation of said distributor head to admit
fuel therethrough from each pressure chamber to
a separate and corresponding one of the cylinders
of said engine, means for rotating said distributor
head, means for reciprocating said pistons in said
pressure chambers, and means for varying the
length of stroke of said pistons to control the
amount of fuel admitted to and discharged from
said pressure chambers.
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