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1

This invention relates to an internal combus~
tion engine; more particularly the invention re-
lates to a sclid fuel injection engine and to im-
proved means for mounting the fuel injection
pump for such engine. Still further, the in-
vention relates to the mounting and arrange-
ment of engine parts and sealing means for a
control element extending between said parts.

The invention is directed primarily toward im-
proving the general structure of an engine of
the type shown in the U. S. patent to McCray
1,919,069, wherein there is shown an engine of
the two-cylinder type in which the cylinders
are horizontal and extend longitudinally in a
tractor body of which the engine forms a part.
According to the present invention, it is a feature
to provide a compartment on top of the main
cylinder casting of the engine and to removably
mount fuel injzction pumps on a support in this
compartment. It is an important object of the
invention to provide the fuel injection pumps as
part of a unit including a carrier member to
which the pumps are secured, the arrangement
being such that the unit may be tested apart
from the engine and then installed in the en-
gine without disturbing the adjustment made
during the testing operation. In this respect,
another feature of the invention resides in the
interconnection of the fuel pump by means of
a control element and to arrange the supporting
means in the compartment in such manner that
the installation of the fuel pump unit can be
accomplished without disturbing any adjustment
made in the control element, the supporting
means in a preferred form of the invention hav-
ing a noteh or opening for receiving the control -
element.

Other features of the invention reside in the
© detailed arrangement and combination of parts
set forth in the following description and claims
and illustrated in the accompanying sheets of
drawings, together with other features that will
readily occur to those versed in the art.

In the drawings:

Figure 1 is a perspective view of the front and
left side portion of a tractor of the general type
referred to;

Figure 2 is an enlarged fragmentary plan view
of the compartment and relaied engine siriec-
ture, shown in connection with the mounting of a
fuel pump unit, the cover of the compartment
having been remecved;

Figure 3 is a transverse sectienal view taken
substantially on the line 3—32 of Figure 2;

Pigure 4 is a long1tudma1 sectional view taken
on the line 4—4 of Figure 2;
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Figure 5 is a detail view of the engine part
that includes the unit compartment;

Figure 6 is a transverse sectional view taken
substantially cn the line 6—§ of Figure 2; and

Figure 7 is an enlarged fragmentary sectional
view showing the sealing means.

Although, as stated above, the invention cov-
ers structural details desighed primarily for an
engine of the type in which the cylinders are
horizontal, it is not intended that the invention
be necessarily limited in all its phases tc such
engine. Likewise, the structural details need
not be arranged in the positions illustrated and
described nor need they absolutely follow the
general proportions of the parts illustrated, ref-
erence in the specification and claims to the
parts as extending in certain directions being
only illustrative and for convenience.

In the illustration of the forward portion of
a tractor in Figure 1, the tracior is shown as in-
cluding a forward body part 18 carried on a
transverse wheeled axle {1. The forward part
of the body includes an upstanding radiator
grille or enclosure structure {2 from the upper
portion of which a hood 13 extends rearwardly.
The internal combustion engine is of the solid
fuel injection type and is designated generally
by the numeral (8, being carried by the tractor
main case as illustrated in the patent referred
to above. Such main case is represented gen-
erally by the numeral {6 here. The engine in-
cludes a main casting 17 in which two horizontal
cylinders (not shown) are formed. To the for-
ward end of the cylinder casting {7 is secured
a cylinder head §8. The particular engine shown
is of the type having overhead valves (not
shown) and the cover therefor is 111ustrated
at 18.

Since the cylinders of the engine are homzontal
and extend parallel to the general longitudinal
center line of the tractor, the crankshaft there-
of (not shown) extends transverse to the trac-
tor and at one side thereof the engine is provided
with a flywheel and timing gear mechanism (not
shown) enclosed in a housing designated gen-
erally by the numeral 28, this housing provid-
ing an engine part rigidly secured to the engine
part including the cylinder casting (7. The
housing 28 includes in general an auxiliary for-
wardly extending housing part 21 which has an
inner wall 22 (see Figures 2 and 4) spaced
laterally outwardly or to the left from an upper
wall portion of the engine part or casting 7.
The detailed relationship between the engine
parts will be described helow.

From the description thus far, it will be seen
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that the main case (6 serves to carry the engine
parts 1T and 26. The cylinder casting or part 17
has a flange 25 which is secured by a plurality of
studs and nuts 26 to a forward face of the main
case I8. The housing or part 20 has a primary
housing. part. 27! provided generally, with a pe-~
riphersl’ flange 28 whith is secured to the' left
side of the main case {6 as by a plurality of cap
screws 29. The housing parts 28 and 27 are se=

cured together as by a plurality. of cap- screws.
38. The upper part of the housing portion-ZT- is-

normally closed by a cover 31. The general driv-
ing structure contained within:the housing parts
21 and 27 is illustrated in the McCray patent re=-
ferred to above and has not been shown here.
Briefly, this driving mechanism includes:gearing:
driven from the crankshaft (not shown), part
of which gearing constitutes timing gear mecha~
nism for driving the: engine cam shaft, desig-
rdted: at. 32 in PFigure 3, and a part of. which
drives speed-controlling. mechanism such as a
gonveritional governor (not shown)' contained in
the housing part 2i. In:Figure 2; a portion of the
cover 31 hds been broken away to expese:a: ¢on-

trol arm 32 in the governor housing, detailed :

refererice’ t6 which will be made below:

The upper portion of the cylinder casting {7 is

in the form of a support having a plurality of
wdlls: defining & compartment. Specificaily, the!
compartnient. is- defined’ at- 35 by front and: rear
walls: 36 and 37, a right side orend wall 3¢ and:a
left side or end wall 39. The compartment in-
cludes g generally flat horizontal bottom 48; and
the walls 36, 3T, 38 and 39 delineate a generally
réctangular opening 4{ at the top of the com-
partment. The compartment is' normally closed
by a removable cover 42.

As best shown in Figures 2 and 5, the .compart-
ment 35 is separated into right and left hand:
open greas or pockets 43 and 44 by means: of a
vertical web 45 that extends: across the compart-
ment between the: front and rear walls 36 and
3T. As will be brought out below, the web com-~
prises main supporting structure for a fuel pumnp
unit: For this purpose, the web includes a pdir
of mounting portions 46 and 41, each of which
has a substantially flat upper mounting surface.
The mounting portions or pads are: separated: by
a noteh 48 which communicates the two peckets
or areas 43 4nd 44 and which opens or is directed
upwardly as best shown in Figures 5 and 6. As
best shown in Figure 5, the mounting pad: 4% is
drilled vertically to provide a passage 49 for
lubricating oil. As shown in Figure 6, this pas—
sage communicates with a horizontal passsgge 5%
which opens outwardly at the regr of the eom-
partment 25 through the rear wall 31. Lubri-
cating oil, or any other suitable fluid, may be
supplied through the passages 4% and 5% by any
appropriate means, 1o representative form of
whiich is shown here, since the details of the
source of supply of oil are not important to the
present invention,

As shownr il Figure 5, the mounting portion or
pad 4T is drilled vertically to provide a passage
51 which hds its lower end in communication
With 4 horizontal transverse passage 52 formed
in an upper portion of the casting {7 between
the mgin cylinder and the compsartment 35 (Fig«
ure 6). The passages 51 and 52 dre for the sup-
ply of fuel to the fuel pumps to be hereinafter
described. The passage 52 opens to the left hand
side wall 88, as at 53, and may be connected to
any suitable fuel supply means, such as & fuel
transfer purnp, the arrangement of which is not
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shown here, since such pumps are generally con-
ventional.

It will be noted that each mounting portion
or pad 48, 47 is Iying lengthwise of the compart-
ment to provide a suitable support for a detach-
able carrier member, indivated generally by the
numerall §5. This member is disposed. horizon-
tally across the web 45 and has a central or in-
termediate undersurface providing a mounting
portion 58 which is complementary to and rests
upon. the rrounting surfaces of the mounting
pads 45 and 4£7. The mounting pads are pro-
videdi respectively” with dowels 57 and 58 which
are: respectively received in vertical bores 59

5 and' 88 drilled’ upwardly in the carrier member

85 (Figures. 5-and 6). The carrier member 55
is detachably secured to the web and its asso-
cigted:mounting portions 4§ and 47 by a plurality
of cap screws 6f which are received by tapped
beres- 82 in- the mounting pads 43 and 4%. The
nuinber of cap screws-is reiatively small, prefer-
ably four, so that the carrier member will be
appropriately secured: to. the mounting pads 48
and 471 and yet may be readily removed there-

. from:

As best shown in Figures 2 and 6, the carrier
member §5 is generally of elongated conforma-
tion and has a pair of passages §% and %% run-
ning: lengthwise therein. The passage §B, as
best- shown: in Figure 4, is made up- cf a pair of
anguwiarly related bores opening. respectively at
opposite ends of the carrier member. The open
ends-of the bores are plugged, as at 67. The pas-
sage 83 is similarly formed and. its open ends
are plugged at 68. The intermediate porticn of
the carrier member 8% is provided. with a verti-
cal passage or port 8% which intersects the pas-
sage £5 and:which is-exposed or open to the under
mounting suiface 85 of the member 8§5.

The member 53 is provided with a second nas-
sage or port 78 which is vertical and which in-
tersects- the passage 6§, the passage 7%, like the
passage €9, being exposed or open to the under
mounting surface 58. When the member 85 is
moeunted on the web 45, the ports or rassages §9
and 79 are respectively in communication with
the vertical passages 49 and §f in the web. This
relationship is best shown: in Figure 6, which also
shows- that the notch 48 is between the passagss
4% and B,

As best shown in PFigures 2 and 4, the carrier
member 35 extends respectively at epposite sides
of the web to provide a pair of mounting portions
75 and 16, each of which is in the form of a flat
undersurface. A pair of fuel injection pumps
17 and 18 is part of the unit including the carrier
member 55, the pumps being respectively mounted
on the mounting portions 15 and 16 of the carrier
member, so that one pump is disposed in each
area or pocket 43, 44. These pumps may be of
any suitable construction. Those shown are of
a well known type and form ne part of the pres-
ent invention in and of themselves. Therefore,
the components thereof have been illustrated and
will be described only to the extent that they are
related to the invention.

As best shown in Figure 4, the pump 17 is re-
movably but rigidly secured to the under mount-
ing portion 75 of the carrier member 55 by a
plurality of cap screws 78. The pump 18 is like~
wise secured to the ofher mounting portion 76
of the member 55 by means of a plurality of cap
screws 80. As best shown in Figure 3, the pump
18 is provided with a fuel chamber 8f and with
8 lubricating oil chamber 82, At the proximate
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end portion 16 of the member 55, the fuel pas-
sage 66 intersects a vertical passage 83 from
which a tubular connection 84 is made o the fuel
chamber 8({. At the same end of the member 55,
the lubricating oil passage 65 intersects a vertical
passage 85 from which a tubular connection 86 is
made to the lubricant chamber 82 in the pump
18. The fuel pumps being identical, the pump 17
is provided with fuel and lubricant chambers (not
shown) similar to the chambers 81 and 82 de-
seribed in connection with the pump 78. For
this purpose, the opposite end portion 15 of the
carrier member 55 is provided with vertical pas-
sages or bores 87 and 88 respectively intersecting
the longitudinal passages 66 and 65. From the
deseription thus far it will be seen that the pumps
are lubricated by means of lubricant supplied
thereto by means of the passages and ports 50,
49, 69, 65, 85 and 88. Likewise, the pumps are

supplied with fuel through the passages and ports :

52, 51, 70, 66, and 83 and 81. The pumps are pro-
vided respectively with supply lines 90 and 91
which may be connected in any suitable manner
to appropriate injection nozzles (not shown) as-

sociated with the cylinders (not shown) in the o

engine casting. The supply lines 90 and 91 are
respectively detachably connected by fittings 92
and 93 to the fuel pumps 17T and 18 so that the
lines may be readily removed from the pumps.
As best shown in Figure 3, the illustration of the
pump 18 represents the structure of each pump
as including a pump plunger 94 operated by a
push member 95 to which reciprocatory motion
is imparted by the cam shaft 32, an arrangement
which is largely conventional.

In the present case, the particular type of pump
used includes means by which the quantity of
fuel supplied to the nozzles in the cylinders may
be controlled or metered. Each pump is provided
with a conventional adjusting pinion 96, the angu-
lar position of which regulates the supply of
fuel to the nozzle, as will be understood by those
versed in the art. The adjustment of the pinions
96 is accomplished simultanecusly by means of
a control element, designated generally by the nu-~
meral 91 and comprising a plurality of coaxial
members connected together in end-to-end rela-
tionship. Two of the components of the control
element comprise operating racks 98 detachably
interconnected by an adjustable part 99, provision
for adjustment being made at 100. As will be un~
derstood by those versed in the art, the pumps
must be balanced in the proper manner to insure
the efficient operation of the engine. As will be
hereinafter brought out, the adjustment of the
racks 98 is difficult to achieve while the fuel pump
unit is mounted in place, particularly in the struc-
tural relationship illustrated.

The direction of movement of the control rack
element 97 is to the right in Figure 4 when it is
desired to increase the supply of fuel to the en-
gine. 'The left hand end of the element 97 is pro-
vided with a stop (81 which may abut a shoulder
{02 provided at the left side of the left hand
fuel injection pump 11, this stop being provided
for the purpose of determining the rated full
load of the engine.

When the fuel pump unit is mounted in place
on the web 45 the fuel control element 97 extends
transversely across the web and through the
notch 48 therein. Since the notch opens up-
wardly, removal of the unit from the compart-
ment may be accomplished without interference
between the element 97 and any part of the web.

The intermediate member 99 between the rack
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members 98 extends through an apertured.
bracket and is surrounded by a light spring 104
for the purpose of eliminating looseness in the
control element. The bracket is secured to an
under part of the intermediate portion of the
carrier member 55 as by means of a pair of cap
screws 105. The bracket and spring thus become
part of the fuel pump and carrier unit.

As stated above, the compartment 35 is nor-
mally closed by the removable cover 42. The re-
movable securing of the cover 42 to the compart-
ment is preferably accomplished by means of a
pair of studs 106 which are threaded into tapped
bores 107 in the web 45 and which pass upwardly
through appropriate openings in the cover 42
and which receive acorn nuts £08.

Adjustment or regulation of the fuel supply
by means of the pinions 26 and racks 93 is under
control of the governor mechanism (not shown)
contained within the housing 3{ and having the
control arm 32 previously described. The con-
trol connection between the arm 88 and the con-
trol element 971 is preferably accomplished by
means including a short shaft or rod {18 con-
nected at one end as at {[{ to the control arm 33
and detachably connected at its other end, as at
112, to the right hand end of the right hand rack
§8. The connection {12 preferably includes
readily disconnectible means, such as a collar {13
and snap ring {14, The details have not been
particularly illustrated, since any other appro-
priate connection may be utilized. It will be un-
derstocd that the control arm 33 is movable in
response to variations in engine speed to shift
the rod or shaft {18, and hence the control ele-
ment 97, to regulate the pumps 77 and 78 in ac-
cordance with the fuel reguirements of the
engine.

The right hand end wall 38 of the compart-
ment structure is provided with an opening H5
through which the shaft 110 extends. The inner
wall 22 of the casing or housing 21 has an open-~
ing {16 through which the shaft 11§ loosely ex-
tends. As previously described, the relationship
between the engine parts 17 and 29 is such that
the casing or housing portion 2f is spaced from
the preximate side (39) of the cylinder casting
or part I7. Because of variations in manufac-
ture, particularly with respect to the holt holes
that receive the cap screws 28, it is not always
possible to obtain perfect axial alignment be-
tween the openings {15 and 1{§ respectively in
the walls 22 and 22. Such variations in manu-
facture may be compensated to some extent by
making the opening {5 slightly larger so that
there will ke an appreciable amount of looseness
hetween the opening and the shaft {{8. On the
other hand, however, the increased size of the
opening i6 over the outside diameter of the
shaft 119 means that this opening must be sealed
against the entrance of dirt and the escape of
lubricant. The particular sealing means shown
here forms the subject matter of assignee’s co-
pending application, Serial I9o. 53,318, filed Octo-
her 7, 1948, but will be described here briefly as a
representative means for sealing the openings in
the engine parts 17 and 2{. The opening 15
about the shaft {18 is preferably sealed by means
of a bushing or member {17 in the form of a
sleeve having a portion which tightly fits the
opening {15 and which receives the shaft 118
with sufficient tolerance to provide for axial shift~
ing of the shaft {48 therein. The sleeve {171 is
cylindrical and extends toward the wall 22 of the
casing or housing 21, preferably terminating
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short of the wall: and; allowing. a. clearance space
(8 at-this. point (Figure 7). 'This clearance is
prov,ide_d, to, accommodate variations in manu-
facture affecting the spacing between the walis
22 and 39 .

The wall 22 is provided with a finished face
i-18 radially disposed, as-respects the axis of the
shaft 116 and facing the outside of the wall 39.
A, circular one-pigce collar {28 surrounds the
porticn of the sleeve. Li7 that is proximate to the
opening, 18, the-inper annular periphery of the

collat closely but slidably fitting the outer cylin~-
drical. surface: of the sleeve. The collar has a
radial face {21 which contacts or lies against the
radial face 119 on the wall 22. In the preferred
illustration of the invention, a compression spring
123 provides means acting against the wall 39 and
against the collar (2§ for urging the collar
against the wall 22 so that the radial faces {21
and 112 are in contact. The seal structure thus
far described accommodates variations in man-
ufacture that may affect the spacing between

the walls 22 and 39, since the collar 128 may slide

axially of the sleeve [17. Similarly, this seal
structure accommodates variations in manu-
facture that may affect the alignraent of the
openings {15 and {18, since the collar {28 and

the radial face 118.are relatively displaceable at’

times in directions normal to the axis of the shaft
118, it being remembered that the opening {18 is
quite a bit larger than the outside diameter of
the shaft (10.

In order to complete a seal ketween the in-
terior and exterior of the housing or casing 2%,
there is provided a first seal which includes an
annular groove (24 in the outer periphery of the
portion of the sleeve {17 that is proximate to
the cpening {§6. This groove is preferably rec-
tangular in cross section, as illustrated. Within
this groove is provided a seal ring §25. composed
of resilient material and having a normally cir-
cular cross section. Such ring is known in the art
as an O ring. As will be readily understoed by
those skilled in the art, the ring 125 is normally
confined in the groove §24 by the inner periphery
of the collar 128 so that the ring has a cross sec-
tion that is slightly oval, the arrangement being
such that the ring may roll about a circular axisin
the event of relative axial mnovement between the
sleeve {7 and collar 128. A further portion of
the seal comprises a second annular groove (2§,
this one being formed in the collar 128 and open-

“ing to the radial face i2{ of the collar. This
groove, like the groove {24, is generally rectang-
ular in cross section and reeeives a circular ring
127 identical, except for size, to the ring 123,
The installation of the ring {27 in the groove
{26 is such that the ring may slide or roil in the
event of relative movement between the collar 28
and wall 22 in any direction normal to the axis
of the shaft {§8. Conseguentiy, not only do the
seals 124—1§25 and $26—I27 accommodate varia-
ticns in manufacture, but these seais also serve
to perform a sealing function of the event of rel-
ative movement between the engine parts i7
and 28 because of vibrations inherent in the oper~
ation of the engine.

The arrangement of the fuel pumps 17 and 78
on the earrier member 55 as a complete unit to-
gether with the control element §7 enables the
unit to be tested apart from the engine. For this
purbose, the entire unit may be mounted on a
test support having generally the characteristics
of the supporting structure provided by the web
45 and its mounting pads 46 and 47. Such test
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structure will include passages similar to those
101.ﬂed_ in the supportmg structure in the com-
partment so that a complete test may be' made
on the fuel pump unit apart from the engme
Such test W111 include the determination of the
operating efficiency of the pumps, the halancing
thereof by adjustment of the components of the
control element 97, the determination that the
pumps are broperly supplied with fuel and lub-
ricant, and other tests incidental to the operat-
ing efficiency of the pumps. It will also be un-
derstood- that, during the testing operation, the
pumps. 17 and 78 are. connected to- test lines in
place of the lines 28 and 91. ZIikewise, the 11ght
hand end of the right hand rack 88 is. conneCued
to a test control rather ‘than to the control shaft
.48, which is obvious.

After the test has been completed, the entlre
unit may be installed in place on the web 45, the
under mountxng surface 5§ of the member 55 be-
ing received by the mounting pads 46 and a1,
after which the carrier member may be rigidly
secured to the mounting pads by means of the.cap
screws §1, and the. connection may be accom-
plished at 12 between the right hand rack 98
and the inner end of the shaft { {0 within the com-
partment 35; at the same time, the lines 46 and 91
will be connected to the fuel pumps 77 and 78,
respectively, by means of the fittings 82 and 93,
respectively. The cover 43 may be. 1nstalled and
secured in place by means of the acorn nuts IBB

It will be seen that in the event that the pumps
11 and 78 require servicing after operation, the
entire. unit may be just as readily removed from
the compartment 35. Since the notched structure
of the web 45 readily accommodates both the con-
trol element. 97 and the supporting structure (03,
there will be no interference between. these parts
and the web during installation and removal of
the unit. '

As previously stated, the disclosure herein is di-
rected to what is presently considered the most
desirable forim that the invention may assume in
an engine of the type referred tc. It will be un-
derstood, of eourse, that thn invention is suscep-
tible to many modlﬁcamons and Qlteratlons all of
which may be accomplished without departlng
from the spirit and scope of the invention as de-
fined in the appended claims. o

What is claimed is:

1. In an internal-combustion engine having a
main engine casting: means rigidly mounted on
said casting and providing a compartment hav-
ing an open top through which access may be had

-0 the compartment; means within the compart-

ment providing an upstanding support substan-
tially centrally of the compartment and generally
separating the compartment into a pair of similar
pockets; means in the support providing a gen-
erally horizontal opening through the support
communicating the compartment pockets; means
providing in the support a generally vertical fuel
passage at one side of said opening and a general-
ly vertical lubricant passage at the other side of
said opening, said support having top mounting
surfaces and said passages opening upwardly re-
spectively to said surfaces; a carrier member dis-
posed generally horizontally across the support
and having a cenfral undersurface comple-
mentary to the mounting surfaces on the support
and & pair of end portions respectively overhang-
ing the support and above the compartment
pockets; means detachably mounting the carrier
member on the support; means in the carrier
member including a fuel passage and a lubricant
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passage opening at the undersurface of the mem-
ber ard respectively communicating with the
passages in the support, said member passages
extending into the member end portions; a pair
of fuel pumps carried respectively by said mem-
ber end portions in the compartment pockets,
each pump including a fuel chamber, a lubricant
chamber, and a controliable part, said fuel and
lubricant chambers in the pumps being respec-
tively connected to the fuel and Iubricant passages
in the carrier member; a control element con-
niected to the controllable parts of the fuel pumps
and extending through the opening in the sup-
port; and a cover closing said compartment.

2. In an internal-combustion engine having a
main engine casting: means rigidly mounted on
said casting and providing a conipartment hav-
ing an open top through which access may be
had to the compartment; means within the com-
partment providing an usstanding support sub-
stantially centrally of the compartment and gen-
erally separating the compartment into a pair of
similar pockets; means in the support providing
a lubricant passage and a fuel passage; a carrier
memker disposed generally horizontally across
the support and detachably mounted at a central
underside porticn thereof on the upper portion
of the support and having a pair of end portions
respectively overhanging at opposite sides of the
support and respectively above the aforesaid
pockets; a pair of fuel pumps detachably carried
by the carrier member, cne on and helow each
end portion of the carrier member so as to be
housed in the proximate pocket; means in the
carrier member including separate fuel and lub-
ricant passages communicating with the fuel
pumps and opening at the under portion of the
carrier member by means of which said member
is mounted on the support, said passages in the
carrier member respectively communicating with
the passages in the support; and a cover for clos-
ing the compartment,

3. In an internal-compustion engine having a
main engine casting: means rigidly mounted on
said casting and providing a compartment hav-
ing an open itop through which access may be
‘had to the compartment; means within the com-
partment providing an upstanding support sub-
stantially centrally of the compartment and gen-
erally separating the compartment into a pair of
similar pockets; means in the support providing
a fluid passage; a carrier member disposed gen-
erally horizontally across the support and de-
tachably mounted at a central portion thereof on
the support and having a pair of end portions
respectively overhanging at opposite sides of the
support and respectively above the aforesaid
pockets; a pair of fluid pumps detachably car-
ried by the carrier member, che on and below
each end portion of the carrier member so as to
be housed in the proximate pocket; means pro-
viding fluid passages in the carrier member com-~
municating the fluid pumps with fluid passage in
the support; and a cover for closing the com-
partment.

4. For use with an internal-combustion engine:
a support providing a generally rectangular com-
partment having substantially vertical end and
side walls and a horizontal bottom wall, and
ineluding an opening at its top delineated gen-
erally by upper portions of the end and side wails;
means in the compartment including a generally
vertical web extending across the compartment
from one side wall to the other and substantially
midway between the end walls, said web having

<

10

15

20

25

30

50

[y
<

60

70

75

10

a central notch therein opening upwardly; means
on the web providing a pair of upper mounting
bads separated by the notch, each pad having a
generally horizontal mounting surface; a carrier
member disposed generally horizontally across
the web and having undersurface portions festing
on the mounting pad surfaces, and having end
portions disposed respectively at each side of the
web; means providing an opening in one end wail
of the compartment generally aligned with the
noteh in the web; a pair of fuel pumps mounted
respectively on the carrier member end portions,
each including a controllable part; a control ele-
ment interconnecting said parts and passing
through said notch; a control member extending
through said end wall opening; means detach-
ably interconnecting the control member and
element within the compartment; means detach-
ably securing the carrier member to the mount-
ing pads; and a cover for closing said compart-
ment top opening. .

5. The invention defined in claim 4, further
characterized in that: the web includes a fuel
passage and a lubricant passage opening respec-
tvively to the mounting pad surfaces; and the
carrier member includes fuel and lubricant pas-
sages communicating with fuel and lubricant
chambers in the pumps and opening to the under-
surfaces of said member for communication re-
spectively with the fuel and lubricant passages
in the web.

6. For use with an internal-combustion engine:

~a support having wall portions defining a com-

partment having an open side closed by a remov-
able cover; a mounting member arranged within
the compartment so that there is an open area
in the compartment at each side of the mounting
member, said member having a notch opening
generally toward the open side of the compart-

3 Mment; a carrier member detachably mounted on

the mounting member within the oompartment
and having an end portion at each side of the
mounting member for dispesition respectively in
said open areas; a pair of fuel pumps carried by
the carrier member for disposition respectively in
said areas, each pump having a controllable part;
and a control element interconnecting said con~
trollable parts and extending through the notch
in the mounting member; whereby, upon removal
of the cover and detachment of the carrier mem-
ber from the mounting member, the carrier mem-
ber, together with the fuel pumps and control
element may be removed from the compartment
as a unit through the open side of the compart-
ment, said control element being moved out-
wardly of said notch,

7. For use with an internal-combustion engine:
a support having wall portions defining a com-
partment having an open side closed by a remov-
able cover; a mounting member arranged within
the compartment so that there is an open area in
the compartment at each side of the mounting
member, said member having a notch opening
generally toward the open side of the compart-

5 ment; a carrier member detachably mounted on

the mounting member within the compartment
and having an end portion at each side of the
mounting member for disposition respectively in
said open areas; a pair of fuel pumps carried by
the carrier member for disposition respectively in
said areas, each pump having a controllable part;
a conftrol element interconnecting said control-
lable parts and extending through the noteh in
the mounting member; means carried by a wall
portion for operating the control element; and
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detachable means interconnecting the operating
means and the control element; whereby, upon
removal of the cover, the carrier member may be
detached from the mounting member and the
control element may be detached from the oper-
ating means for removal of the carrier member,
fuel pumps and control element as a unit through
the open side of the compartment, said control
clement passing outwardly through said noteh.

8. For a vehicle having an internal-combustion i

engine: a fuel pump and carrier unit therefor,
including & carrier membper having a pair of
spaced apart carrier portions and an intermediate
mounting portion, a pair of fuel pumps rigidly
secured to the carrier portions and including con-
trollable rarts and a control element intercon-
necting said parts and extending across the
mounting portion of the carrier member, each of
said fuel pumps including a fluid chamber, and

said carrier member including passage portions ¢

intercommunicating said chambers and having
a fiuid port exposed through its mounting por-
tion; a support adjacent the engine for said unit
including a mounting portion to receive the

mounting portion of the carrier member and a

notech to removably receive the conirol element,
said support having a fluid passage exposed to its
mounting portion and in communication with the
fluid port of the carrier member when the unit is
on the support, and means including the mount-
ing portions of the carrier member and support
for detachably mounting the unit on the sup-
port.

9. For an internal combustion engine; an ac-
cessory unit including a carrier member having a
pair of accessory carrier portions and an infer-
mediate mounting portion, a pair of accessories
carried respectively by said carrier portions, each
having a fluid chamber and an adjustable part,
and an adjusting element interconnecting said
parts and extending across the mounting portion,
said carrier member having fluid passage portions
intercommunicating the accessory chambers and
a communicating fluid port opening to the mouni-~
ing portion; a support adjacent the engine for
mounting said unit, ineluding a mounting portion
to receive the mounting portion of the cerrier
member and a notch that removably receives the
control element, said support having a fluid pas-
sage exposed to its mounting portion and in com-
munication with the fluid port of the carrier
member when the unit is on the support; and
means including the mounting portions of the
carrier member -and support for detachably
mounting the unit on the support.

10. In an internal-combustion engine having
a main engine casting: means rigidly mounted on
said casting and providing a compartment hav-
ing an open top through which access may be had
to the compartment; means within the compart-
ment providing an upstanding support substan-
tially centrally of the compartment and generally
separating the compartment into a pair ¢f simi-
lar pockets; means providing in the support a

generally vertical fuel passage and a generally o

vertical lubricant passage, said support having a
top mounting surface and said passages opening
upwardly to said surface; a carrier member dis~
posed generally horizontally across the support
and having a central undersurface complemen-
tary to the mounting surface on the support and
a pair of end portions respectively overhanging
the support and above the compartment pockets;
means detachably mounting the carrier member
on the support; means in the carrier member in-
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cluding a fuel passage and a lubricant passige
opening at the undérsurface of the membeér and
respectively communicating with ‘the passages in
the support, said mémber passages extending inito
the member end portions; a plurality of fuel
pumps carriéd by said member end portions in the
compartment pockéts, éach pump including a
fuel chamber, a lubricant chamber, and a ‘con-
trollable part, said fuel and lubricant chambers
in the pumps being respeétively connected to the
fuel and lubricant passagées ih the carrier mem-
ber; a control elemeént &orinected to the control-
lable parts of the fuel pumps; and a cover clos-
ing sdid compartment.

11. In an internal-combustion engine having a
main engine part: meéans carried by said part
providing a support having a mounting portion;
means in the support providing a fluid passage
opening to the mounting portion; a movable con-
trol member having a portion in proximity fo the
support; a carrier member removably mounted
on the mounting portion of the support and in-
cluding a fluid passage having a pair of com-
municating portions, one 'of which opens to the
fluid passage in the stpport at the mounting por-
tion of the support; and a fluid pump carried by
the carrier member and having a fluid chamber
opening to the other fluid passage portion in the
carrier member, and a “contiollable part dis-
connectibly connected to the aforesaid mocvable
part.

12. In an internal-combustion engine having a
main engine part: means carried by said part pro-
viding a support having a mounting portion;
meangs in the support providing a fluid passage
opening to the mounting portion; a carrier mem-
ber removably mounted cn the mounting portion
of the support and including a fluid passage hav-

-ing a pair of communicating portions, one of

which opens to the fluid passage in the support
at the mounting portion of the support; and a
fluid pump carried by the carrier member and
having a fluid chamber opening o the other fluid
passage portion in the carrier member,

13. In an internal-combustion engine having a
main engine part: means carried by said part-and
providing a compartment having walls including
related edge portions defining an access opening;
a removable cover for closing said opening; a
support within the compartment including a
mounting portion facing 1 ‘ne'o’pening’and “Wwithin
the cover when the cover 1s in place; a niovable
control member extending thircugh one of the
compartment walls and into -the compaltment
means providing a fluid passage in the suppors
opening to the mounting portlon, a-carrier mem-
ber removably mounted on the mounting portion
of the support within the ccmpartment and hav-
ing a fluid passage therein -including a -passage
portion opening to the fluid- passage in the sup-
port at said mounting portion, and s secend. pas-
sage portion spaced from the first passage-por-
tion; and a fluid-pump déarried by the carrier
member within the compartment and-including
a control element disconnectibly connected to the
aforesaid control member and -a fluid chamber
opening to the aforesaid second fiuid passage por-
tion in the carrier member.

14. In an-internal-combustion engine having
a-main engine part: ‘means carried by said part
and providing a-compartment having walls in-
cluding related edge portions defining an access
opening; a removable cover for elosing said open-
ing; a support within-the compartment ineluding
a mounting portion facing the opening axd with-
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in the cover when the cover is in place; means
providing a fluid passage in the support opening
to the mounting portion; a carrier member re-
movably mounted on the mounting portion of the
support within the compartment and having a
fluid passage therein including a passage portion
opening to the fluid passage in the support at
said mounting portion, and a second passage por-
tion spaced from the first passage portion; and a
fluid pump carried by the carrier member within
the compartment and including a fluid chamber
opening to the aforesaid second fluid passage por-
tion in the carrier member.

15. In an internal-combustion engine having
an engine part: means carried by said part pro-
viding a support having a mounting portion:
means providing a fluid conduit having a portion
adjacent the support; a carrier member remov-
ably mounted on the mounting portion and hav-

ing fluid passage means including first and second :

separate passage portions, the first of which is
connectibly and disconnectibly associated with
the aforesaid conduit portion; and a fluid device
mounted on the carrier member and having fluid-

receivable means associated with the second pas-

sage portion independently of the first passage
portion.

16. In an internal-combustion engine having
an engine part: means carried by said part pro-
viding a compartment having an access opening;
a removable cover for the opening; a support
within the compartment and having a mounting
portion exposed when the cover is removed;
means providing a fluid conduit having a portion
within the compartment; a carrier member re-
movably mounted on the mounting portion with-
in the compartment and having fluid passage
means including first and second separate pas-
sage portions, the first of which is connectibly
and disconnectibly associated with the aforesaid
conduit portion; and a fluid device mounted on
the carrier member within the compartment and
having fluid-receivable means associated with
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the second passage portion independently of the
first passage portion.

17. In an internal-combustion engine having a
main engine part: means carried by said part
providing a support having a mounting portion; a
movable control member having a portion spaced
to one side of the support; a carrier member re-
movably mounted on the mounting portion of the
support and having a portion offset toward and
in proximity to the control element; and a fluid
bump carried by the carrier member offset por-
tion and having a controllable part disconnectibly
connected to the aforesaid movable part.

18. In an internal-combustion engine having
a main engine part: means carried by said part
and providing a compartment having walls in-
cluding related edge portions defining an access
opening; a removable cover for closing said open-
ing; a support within the compartment including
a mounting portion proximate to and facing the
opening and within the cover when the cover is
in place; a movable control member extending
through one of the compartment walls and into
the compartment and offset from the mounting
portion; a carrier member adapted for insertion
through the opening and removably mounted on
the mounting portion of the support within the
compartment and having a portion offset toward
the control element; and a fluid pump carried by
the offset portion of the carrier member within
the compartment and including a control element
disconnectibly connected to the aforesaid control
member.
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