F. W, HECKERT
FUEL SYSTEM UNIT

Jan. 8, 1935.

* Filed July 5, 1932

1,986,971

- 2 Sheets-Sheet 1

: o ‘ 46
4 44 43 53\ 5 3
28\ \ |7 22,
o d 740 Y 78
OB = % R I
88 o7 4 J '
89 j / 49 : /
I‘ / . 50‘ 754 ‘
85 v ' 38 V4 / ‘
. 7 : 71
! Iﬁ‘ I . \
2 y) Il »
124 90 3¢ 30 ﬁ AN . '
. L3t
136— 2 7 ﬁéa‘ ®
3 37 8 15
6
12 12 68 8z >
129 1428 )’
yzgj G 20 83.917 ‘ . €9
127 ¢ — — o
128 > 3 o
131 SRS 25 *
152% ‘ 56 '
SB7 6
59
137554 5861 GO
‘ 66
€5
| 69
Z 0N /N
0 0
162
: z
47 6% |
——\\(—7° 0 164
6
Ll ‘
- 0 o O — L.i
S 0 INVENTOR,
‘ '?;u < ”-W/
BY

Mpins - Hren Bl

j,d_' ATTORNEY




Jan. 8, 1935. F. W. HECKERT 1,986,971

FUEL SYSTEM UNIT

Filed July 5, 1932 2 Sheets-Sheet 2

T277 g e
N . <A 2
Y/ ‘s

%

g7 62 -] %2 20! 105

: A
44 yid é/. : \
: /4 ’ %\ U0 [ 2oz
S 20 : /A V: Sy 7
N Q
5 .
f’-/ | X
ERS — 37
77 25
l \
= N
P 7 \ 709\ Yo \ 118

‘9 770 116' 115

%

_—~  INVENTOR,
Fradanil, W /{/W ,

BY,VW P /M/ »

"4, ATTORNEY




’Patentc;.d"Jan.S, i935 : - o 1,986,971

 UNITED STATES PATENT OFFICE
_‘ ‘ Sl 1,986,971 ; _ e : e St : R
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This invention relates to new and useful im- - duct for supercharged engines. Figure 6 is an
. provements in fuel system units especially adapt- end viewof the fuel coek, showing the position of
ed for aireraft. - oo Lo ot the various.inlet ports and flange drilling to per-
It is one of the principal objects of my inven- ‘mit indexing the latter. ~And Figure .7 is & sec-
5 ‘tion to provide a simple, compact, light weight" tional view taken' through the piston and valves - 5
and efficient fuel system unit combining into one = on the line 7--7 of Figure 1. IR T e
- centralized unit the -several elements required in * ‘Referring to the drawings for a detailed de-

‘a pump-feed fuel system for ajreraft. o ° . i scription of my invention, the numeral 1 desig-
Tt is another object of my invention to provide ‘nates a main housing, ‘preferably made of cast
.-10 a ‘fuel ‘control .cock; strainer, hand: starting-and’ ‘aluminum alloy, and  provided ‘with -mounting 10
‘emergency “wobble: pump, ‘power driven  rotary “lbosses 2, 3 and 4 spaced on the outer surface of

' pump,- bellows-type relief valve and: poppet type the housing. - Yo I AL
by-pass valve so arranged as to obtain the short-" - In the center of the housing 1 thereis a large
est and most direct flow of fiel from the cock ‘axial bore 5 fitted with a liner 6, preferably of

15 inlet ports to the power driven ‘pump dischargé . bronze, for a hand-operated wobble pump im- 15
. without fuel traps. =~ = ERA AT P ‘peller 7. This impeller is secured. upon a shaft . .
It-is another object of my invention to provide -8, ‘concentric with the bore 5 ‘and liner 6, and has

. suitable adapters to drive the power driven rotary ~one end journalled in a boss 9 formed integral -
pump by & flexible shaft; hydraulic motor or elec-* with the housing 1 and on one side thereof.

20 - tric:-motor, -or. other suitable “available ‘power. ‘The ~opposite - end . of . the shaft '8 projécts. 20
~means. T ST e v e 'thirough @ cOVer plate 10 in which it is journalled,
Tt is another object of my invention to: provide - and hasfitted to'a boss 11 integral with the latter,
- afuel control cock that is readily attached to the a packing gland nut 12, The extreme outer end
main housing in a manner that will allow it to “of this shaft, where it projects beyond: the nub. -
25 -be'set in a ‘number of positions at an angle of 45 ‘12, is serrated and fitted with a lever arm 13 by. 25
degrees from the vertical to-facilitate connect-: which the impeller 7 may be oseillated .through
ing the fuel lines from the fuel tanks and extend-  a linkage (ot shown) from the pilot’s cock pit.
* ing a remote cock control to ‘the pilot's cock-pit. - ‘The impeller T has two oppositely disposed arms
Tt i$ another object of my. invention ‘to provide 14 and 15, whose outer ends, where they contact
30 ‘maeans to permit the removal of the fuel cock from * the liner, are formed with downwardly extending - 30
the unit and substitute other type cocks, or-to op- arcuate’ flanges 16:and- 17 respectively. . (See
erate the unit satisfactorily’ without a fuel cock Figure 2). "As shown in Figures. 2:and T,
“directly attached toit: e e this impeller ‘is.provided with - two “oppositely’

“Another ‘Object of my invention is to provide a ~disposed parts 18 :and - 18* extending - through
35 Unit’ of several elements, assembled ‘in” such a “it. These: parts are positioned adjacent .each '35
manner that replacement of parts can be readily- other axially and-comprise cored passages ex-
“effected, thus facilitating field repairs and elim- - tending: through 'the hub: portion 7% of the
_inating the necessity for rejection of the entire- impeller 7--and surrounding - the :shaft - 8.
Loeumit SR .Each of the ports 18 ‘and -18% thus formed
40" Other important and incidental objects will-be communicates with a divided discharge cham- 40
‘ brought out ini the following specification and par- ber ‘19 above . the impeller and a divided suc- -
ticularly set forth in the claims annexed thereto. * tion chamber 20 below the: latter. ~(See Figures
In-the accompanying drawings. illustrating my 2 and Ty B \ c g
invention, Figure 1 is a plan view of the unit with .~ Secured in the suction chamber’ 20 below the
45 the ‘fuel cock removed. . Figure 2 IS a cross-sec- jmpeller 7 is.an inlet valve box 21, comprising an- 45
tional ‘view taken through the unit on ‘the line inverted yoke 22 positioned over an inlet port 23
2--2 of Figure 1, showing the fuel cock attached. in the liner 6 below the shaft 8.. Inthe oppositely
to the unit. Figure 3'iS a rear view of the unit, inclined sides of the yoke 22 are ports 24'and 25~
- partially broken away to show the power driven communicating with the chamber 20 above the
50 fuel pump and its drive mechanism in section. valve box and the inlet port: 23 below- it. 50
Pigure 4is a partial side view of ‘the unit, show- ' The ports 24 and 25.are adapted to be closed by
. ing’'the power. driven fuel pump and relief ‘valve - check valves 26 and 27 pivoted to pins 28, 28
_ py-pass to the hand pump inlet. -Figure 5 is & mounted on the cover 10. At its vertex ‘the valve
- pottom ‘view of ‘the bellows relief valve cover, -box is provided with an'axial groove in ‘which ‘
55 showing the connection  for the -carburetor air there' is'positioned a packingrstrip‘29'to-render 53 ‘




10

15

20

25

30

35

. 40

45

50

60

‘ with radial ports 52, and, in the top of ‘the cover,.

70

75

+-is another passage 332

‘front of the housing 1. _
.+ . Fitted in the top of the cage 40 is a flanged

2 .

liquid tight the contact between the valve box

and the outer concentric face of the impeller arm
- 14, ’

(See Figure 2.) »

The port 24 communicates with that portion of
the suction chamber 20 which serves the port 18
through the impeller 7, and the port 25 communi-
cates with that portion of the suction chamber

20 which serves the port 18= through the.‘impeller‘

7. (See Figures 2 and 7.)

Abave the impeller in the discharge chamber -

19, is 'a discharge valve assembly 30 having g
valve body 31 whose lower center portion is fitted
with a packing strip 32 to form
uid-tight seal between the valve assembly and the
top concentric face of the impeller arm 15. (See
Figure 2.) .

Provided in one of the lower inclined faces of

- the valve body 31 and above the port 18 is g

passage 33 which communicates with discharge
port 34 formed in the top of the valve body and

- that portion of the discharge chamber 19 ‘sep-

arated from the port 18s
32. (See Figure 2.) .

Formed in the opposite lower inclined face of
the valve body 31 and above the port 182 there
adjacent the passage 33
and communicating with another discharge port
345 adjacent the port 34 and likewise formed in
the top of the valve body. This passage 332 com-
municates with that portion of the discharge
chamber 19 into which the port 18¢ discharges.
(See Figure 7.)- - )

Each of the ports 34 and 34= ig fitted with an
independent check valve- 35 and 35% pivoted on
pins 36, 36 likewise secured to the cover 10. Now,

by the packing strip

when -the impeller 7 is oscillated, liquid will be.
sdrawn alternately -through the ports 24 and 25
-into the divided chamber 20

through the ports 18
and 182 into the divided chamber 19, and thence

alternately discharged through the ports 34 -and’
342,.a, port 37 in the cage 6 and a passage 38 to
--& check valve unit 39.

(See Figures 2 and 7.)
This check valve unit 39 is- removable as g
whole, comprising a cage 40 preferably made of
bronze, and received by a bore 41 concentric with
the passage 38 and in the top of the housing 1.
At its upper end the cage is provided with g
flange 42 and in its side wall, below the flange,

with a lateral port 43 that communicates with g -

lateral passage 44 to a discharge flange 45 in the

(See Figure 2.) o

cover 46 that has a depending boss 47 bored: to
provide a guide for the stem 48 .of g check valve

--49." ‘This valve effectively closes a port 50 in the
-bottom of the cage 40 in alinement with the pas-
..sage 38. . Co

‘Surrounding the stem 48, and a reduced por-
tion of the boss 47, is a helical compression spring
51, to effectively hold this valve closed when the
hand pump is not in operation: :

The boss 47 above the stem 48, is provided

with a threaded hole 53 communicating with the
latter and to which the gasoline pressure gage
line may. be attached.

The valve cage and cover are secured to the.

housing- 1 by screws 54, passing through- both
members and received by threaded holes: in the
housing. " In case of defects in the check valve,
it may be removed as & unit and repaired or re-
vlaced without disturbing the other elements.
Below the hand pump the port 23 communi-
cates with an inlet bassage 55 from a strainer
unit 56 contained within a low, rearwardly ex-

an effective lig--

-plug- (not shown).
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tending, cylindrical recess 57 in the housing 1.
This recess, at its inner end, is provided with a
counter bore 58, and. at its outer end, with a re-
stricted opening 59 in which there is fitted a cy-
lindrical strainer screen 60 having end rings 61
that are received by the counter bore 58 and
opening 59,

- At its rear end the recess 57 and the end of the

cylindrical screen are closed by a flanged cover
62 provided with a gasket 63 and held in place
by a swing clamp bar 64 in contact with its outer
face. (See Figure 2.) ‘This strainer unit, if
clogged or defective, may also be easily removed
without disturbing the other units.

Below the strainer unit the housing 1 is formed
with a downwardly sloping cavity 65 in whose
lower end is a threaded boss 66 to receive a drain
Above the strainer, an inlet
bassage 67 to the strainer unit terminates in g
threaded hole 68 in the bottom of a counter-bore
682 formed in the rear inclined face 69 of the
housing 1. This inclined face 69 is circular, as

shown at Figure 6, and is provided about its pe-
.riphery with equally spaced holes 70, in this case

twelve, to receive a three-way fuel cock unit 71.
The latter has-a flange 72 and three correspond-

.ing holes 73 that register with the holes 70 to

receive therethrough bolts 74 by which it is at-
tached to the flange 69. This fuel cock has three
inlet ports 75 as shown at Pigure 6, and in order

-to effect - the :most direct connections with the
-various fuel tanks,

the unit may be adjusted to
the desired angle through the holes 70 and 73,
_The valve unit.is conventional in form, par-
ticularly for aeronautical work, and comprizes
conical body 76 flanged at its outer end and pro-
vided with a cover 77 in which there is journalled
3 valve stem 78. Within the body 76 the stem
is enlarged, being provided with a tapering, lami-
nated valve 79, preferably of cork and secured
upon the enlarged portion of the stem 78.

The valve 79 has an axia] passage 80 communi-
cating with a radial port 81 and discharging
through a port 82 in alinement with the hole
68. Now, when the valve is rotated to bring the
radial port 81 into registry with one of. the ports
75, passage for the fuel will be provided through
the fuel cock to the strainer. o

As shown in Figure 2, the valve is in the closed
position and adapted to be rotated by a yoke
83 secured to the end of the valve stem where
it projects. through the cover 75. This yoke is
engaged by a similar fitting (not shown) on the

Tuel control shaft that projects downwardly from

the. instrument panel, )

Connected with the inlet bassage 55, below the
port 23, is a by-pass 84 passing upwardly around
the hand pump to a power. driven vane type
fuel pump unit 85 positioned in the upper for-
ward portion of the housing and below the pas-
sage 44, to which it discharges. This pump unit
is removable as a whole and is fitted in a bore
86 in the housing 1, parailel with the bore 5.

- ‘The pump unit comprises front ang resr bronze
bearings 87 and 88 fitted in the bore 86 and be-
vween which there is secured a steel liner 89.
Rotatable within the liner 8¢ is s shaft 90 that
is journaled in both bearings and extends rear-
wardly through a conventional shaft packing 91
in a bearing lock nut 92 and retained by a gland
nut 93 received hy a -threaded recess in the
nut 92.

Where the shaft 50 extends into the steel liner
89, it is rotatable within an eccentric bore 892
in the latter, and has g transverse slot 94 in
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“shaft 90 and surrounding. the nut

1,3 and 4).

' ‘Meshing’ with the
. gear 117 mounted
_to the shaft 113, and
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‘which there is slidably mounted ‘a solid bronze.
+ vane 95. This vane is adapted to move through -
":{he shaft when the latter:is rotated, extending

fully across the bore 89%-and actuated by it.
Where the ends of: the vane 95 ‘contact the

“walls of the eccentric bore, they are fitted with
.“steel rockers 96, 96°to' provide a yieldable self- -

aligning contact with the liner walls. - )
Fuel is admitted to'the inlet side of the pump

through 'an- inlet port 97 communicating with:
“‘the upper end’ of ‘the ‘by-pass: 84 ‘and with the’
“bore 89%. - Discharge of fuel from the pump: 85~
' js éffected through another-and opposite port 98 ’
‘in’ the liner 89+ and’ connected ‘

: with: the:passage
44.- (See Figures 2 and 3). ' - :
The rear ‘face’ of ‘thé housing /1 ‘is'‘provided
with s circular flange 99 ‘concentric: with the
92 Fitted to

this flange is a rectangular ‘adapter plate 100,

secured to the housing by screws 101, " Bolted to*
" 'this adapter plate:is'a companion plate 102. Con-

centric with'a bore: 103 in the center of the plate
102 “is “a bolt circle having -a ‘series of equally

““spaced holes 104:to receive through:them screws

105 by which a: right angle drive adapter 106

‘may be attached at a convenient ‘angle-to, re~
ceive a flexible drive shaft 107. ~This drive adapt-
er 106, as shown at Figure 3, comprises an ob-
‘long - housing 108 having a’ circular flange 109

that receives the screws 105.and-a ‘tennon 110

~below the flange that is received by the bore 103 -
“to aline the adapter; with"the shaft 90. -

Journaled in ball bearings 111 and 112 on the

“ends of the housing, is a hollow .shaft 113. hav-

ing integral therewith a bevel gear 114. . One

~end of the shaft 113, adjacent the plate 102, is
‘provided ‘'with 'a square broachedhole 1151 re~
_ceive therein the square end 116 of the shaft 90"

where it extends-into ‘the former. - (See Figures

on g shaft 118 at right angles

extension of the housing 108, ' This shaft is ro-

tated by the flexible shaft 107 from the engine,

or may be. directly connected to.an- electric mo-
tor or. other source of  power. - (See ‘Figures' 3
and 4). ‘ B ‘

Wher the drive adapter shaft: 113" is- rotated..

it will rotate the pump 85, whereupon' fuel will

be drawn in through the fuel ‘
and by-pass 84, for discharge by the pump through
the port 44 .to the outlet flange 45. When start-
ing the engine, the hand-operated pump: may be
utilized either to supply the initial® fuel to the
engine carburetor or to prime the motor-driven
pump. : Lo ;
When excessive pressure is built"up in the
ouilet passage, either through reduced consump-
tion of fuel or an excess supply thereof delivered
by either of the pumps, relief is afforded through
o relief valve 119 connected by a cored passage

'190:with the passage 44 and port 98.

This relief -valve is of the pellows: type con-
tained within a bore 121 in the front of the hous-
ing 1. 'Through a counterbore 122-the ‘bore 121
communicates with the passage 120. This coun-
terbore receives a .flanged vValve seat -123.-pro-
vided with a tapering aperture 124. This-valve
seat is adapted to be closed by.a dise valve 125
secured o the upper end of a. valve stem 126
whose lower end is slidably received in -a bore
127 in the upper end of -a flanged adjusting
stud 128. : » A

Surrounding the valve stem and between the

‘valve against:its seat. = -

‘like’ ¢ylinder 130 as shown at

gear 114 is another bevel

journaled in a right angle’

cock T1; strainer 56,

‘parts conveniently and ‘accessibly’
inspection, adjus}tment- or repair, The possibil-

3

valve 125 and the:flange 128%, on the stud 128,
is a-helical -compression spring 129 to-force the
. 'Secured to the underside of the valvé 125, with-
in the bore 121, is an expansible metallic bellows-
Figure. 2: el

! The upper ‘end of ‘this cylinderis:closed:by
the valve 125, while: its: lower end. is.soldered

and effectively seals the space between the cylin-

-der and the bore. Below the flange 131 the hous- .
ing is provided with'a cap:132 having a central -

‘to g circular flange 131 that-covers the bore 121 .

10

threaded aperture: in which the:adjusting stud

128 is received: On the lower outer face of the

*.cap-1 have provided a boss:133 surrounding ‘the

aperture -and ‘threaded ‘internally to. receive a
check nut 134 for the adjusting stud and exter-
nally for a cover 135 to.completely seal the: ad-

'justing stud and check nut against leakagé. ~This

cap and the flange 131 are secured to"the hous-

‘ing 1'by: screws 132% passing through: the:former

and received by threaded holes in the housing.

15

20

*'In one side ‘of the:bore 121, and immediately - -

below the valve 125, there is provided an outlet
slot 136 that ‘communicates‘virith a ~fuel: relief
passage ;137 cored in’ the housing1 :and formed
downwardly behind the relief valve, terminating
at the junction of the by-pass 84 with the passage
55 on the inlet'side of both the hand and motor-
operated: pimps. SRNEN

When an excess: of fuel is forced tﬁrough the

‘valve 125, it is returned to.the inlet side’ of the

pumps by this passage: 137, The cylinder 130,

“being collapsible; forms &' tight seal across the’

‘open end’of the bore 121;/and when the excess.of

pressure is relieved; the valve will-be returned. to
its seat by the spring 129. . = @~ :

25

30

Tn order to stabilize the operation of my ‘pfes- :

‘sure “relief ‘valve so that it may be  utilized .on

either - supercharged- or non-supercharged . en-
gines with equal efficiency, I have provided an
air iine connection 138 to & boss.139 formed on

‘municates with the space within the cylinder:130,

and is provided with ‘air pressure through a tube

“connected with the engine carburetors:on super-
“charged engines.

{(See Pigures 2:and 5). -When
used with non-supercharged engines, this air line

is disconnected and air at atmospheric pressure

_is admitted to the cylinder.

Variable pressures under which the relief valve
will open is obtainable by varying the pressure
of the spring 129 through the flanged adjusting
stud 128.

Existing conditions may require that the pump
shaft 90 be rotated in a direction opposite to that

indicated by the arrow at Figure 2. ‘When such
a condition exists, the pump shaft 90, bearings

.87 and 88 and the liner 89 are withdrawn from

the bore 86 and indexed 180°, When re-inserted
in the kore, dowel pins .87% in the front bearing
enter the lower dowel pin holes in the housing 1,
as.shown at Figure 3. Co
“3With the liner, and the bearings to which the
former is pinned, thus indexed, the position of
the inlet and outlet ports 97 and 98 is. reversed.
When -the direction of rotation of the shaft is
reversed, fuel will be drawn in through the port
98 from the by-pass 84 and discharged through
the .port-97 into the passage 44. R
It will thus be -seen that I have -provided a
compact and extremely efficient pumping -unit,

the sideof. the cap 132 This ‘connection  com~’

40

60

70

with low suction lift without traps, and with all"

arranged: for
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ity of vapor lock is also eliminated in my pump-~

ing unit. :

Having described my .invention, I claim:

1. A fuel system unit comprising -a housing, a
hand-starting and emergency pump ‘in the cen-
tral portion thereof, a power-driven pump in
said - housing . at one side of the hand pump,

means in said housing for admitting fuel to the

hand-pump, and a fuel by-pass formed in the
housing around the hand pump to the power-
driven pump. - . E

2. A fuel system unit comprising a housing, a
“hand-operated pump in the central portion .
- ‘thereof, a power-driven pump also in said hous-

ing at one side of the hand pump, means in said

~housing for admitting fuel to the hand pump, a

fuel by-pass formed in said housing around the

. hand pump to the power-driven pump, and a

common discharge in- said housing for both
pumps. BT . :
3. A fuel system unit comprising a housing, a

-hand-operated: pump in- the central portion
. -thereof; a power-driven. pump also in said hous-

ing:at one side of the hand pump, means in said

‘housing for-admitting fuel to the hand pump, a
- fuel by-pass formed in-said housing around the

hand pump to the power-driven pump, a common
discharge means in said housing for both pumps,
and a relief valve in said housing in communica-
tion: with said discharge means. P

4. A fuel system unit comprising a housing, a
hand-operated pump in the central portion

“thereof, -a power-driven: pump also in said
- housing ‘at -one side of the hand-pump, means

in’ said: housing for admitting fuel to the hand
pump, a fuel by-pass extending from the fuel
inlet to said hand pump around the latter to the
power-driven pump, a common discharge means
in said housing for both pumps, a relief valve in
said housing in communication with said dis-
charge means, and means in said housing for
conducting excess fuel from said relief valve to
the hand pump. ’ L

5. A fuel system unit comprising & housing, a
hand-operated pump in the  central portion

the junction of said by-pass and the fuel inlet to

. tﬁer_eﬁof, a power-driven pump also in said hous-

ing -at ohe side .of the hand pump, a fuel inlet
control cock on said housing, a screen in said
housing with which the fuel inlet control cock is

in communication, a passage in said housing be-

1,986,971

tween the screen and the hand pump, and a by-
pass from said passage around the hand pump to
the motor-driven pump.

+ 6. A fuel system unit coinprising a housing, a

hand-operated pump  in the central portion
thereof, a power-driven pump. also in said hous-
ing, and a fuel control cock adapted to be secured
in different positions on said housing to admit
fuel to both the hand pump and the power-
driven pump. - Co .

7. A fuel system unit comprising a housing, a

-hand-operated wobble pump in the central por-

tion ‘thereof, means for delivering fuel to said
wobble pump, a power-driven pump in said
housing at one side of said wobble pump, and a
passage in said housing extending around the
wobble pump from its inlet end to the power
driven pump to deliver fuel to the latter.

. 8. A fuel system unit comprising a casting, a
hand-operated pump in the central portion of
said casting, a power-driven pump in one upper
side portion of the casting and a fuel inlet in the
other upper side of the casting, a screen in said
casting below the fuel inlet and in communica-
tion therewith, a passage in said casting extend-
ing from said screen to the hand pump, a by-
pass in the casting from said passage to the
power-driven - pump, & common discharge pas-
sage in the upper portion of the casting for both

- pumps, and a relief valve in said casting com-

municating with said discharge passage, below
the power-driven pump and at the left of said
by-pass. )

9. A fuel system unit comprising a -housing, a
hand. pump in said. housing, a power-driven

-pump also in said housing, independent fuel pas-

sages in said housing, leading to the hand pump
and the power-driven pump whereby said pumps
may operate in parallel, and a common discharge
for both pumps. o

10. A fuel system unit comprising a housing, a

hand-starting and emergency pump in said:

housing, a power-driven pump also in said hous-
ing, independent fuel passages in said housing,
leading - to the hand-starting pump and the
power-driven pump whereby said pumps may op-
erate in parallel, and -a common discharge for
both pumps, in the top forward part of the hous-
ing to permit any trapped air and vapors to read~
ily and quickly pass out of the fuel channels,
FREDERICK W. HECKERT.
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