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UNITED STATES PATENT office 
2,261,915 

ELECTRICFUE, PUMP 

Alfred C. Korte and Kenneth Lannert, St. Louis, 
Mo., assignors to Carter Carburetor Corpora 
tion, St. Louis, Mo., a corporation of Delaware 
Application August 23, 1939, Serial No. 291,588 

(C. 103-87) 12 Claims. 

This invention relates to fuel supply systems 
and particularly to electrically operated pumps 
for Supplying fuel from the main tank to the 
carburetor. The invention is intended to be 
mainly, though not exclusively, used for pump 
ing highly inflammable fuels, such as gasoline, 
and is especially, though not exclusively, useful 
in motor vehicles. . 

It has come to be recognized that with present 
day fuel it is impossible to operate an engine 
satisfactorily under all conditions unless the 
fuel pump is mounted at a point below the fuel 
level and preferably, directly at the main fuel 
tank. The position of this tank with respect to 
the carburetor and engine in most installations 
is such that mechaical power transmission means 
for operating the pump is not satisfactory. 
Our invention overcomes the above-mentioned 

and other difficulties by the provision of an elec 
trically driven centrifugal pump mounted in the 
main tank below the level of fuel therein. 
According to the construction and arrange 

ment shown in the accompanying drawings in 
which like reference numerals refer to like parts 
throughout, 

Fig. 1 is a schematic illustration of a car- . 
buretor fuel supply system according to our in 
Vention. 

Fig. 2 is a plan view of the electrically driven 
centrifugal pump taken on line 2-2 of Fig. 1. 

Fig. 3 is also a plan view of the pump taken 
on line 3-3 of Fig. 1 at a point below the pump 
mounting plate and shows the pump supporting 
members in Section. 

Fig. 4 is a sectional elevation through the 
pump, the pump mounting plate and one of the 
supporting members taken on line 4-4 of Fig. 2. 

Fig. 5 is also a sectional elevation through the 
pump showing another of the supporting men 
burs in section and is taken on line 5-5 of 
Fig. 2. 

Fig. 6 is a cross section through the pump in 
peller and volute taken on line 6-6 of Fig. 4. 

Fig. 7 is a cross section through the pump 
at the level of the inlet ports on line 7-7 of 
Fig. 4. 

Fig. 8 is a vertical section through the wire 
mesh filter taken on line 8-8 of Fig. 7. 

Fig. 9 is a vertical section showing the attach 
ing means for the wire mesh filter taken on line 
9-9 of Fig. 7. 

Fig. 10 is a transverse section through the field 
brush taken on line O-O of Fig. 7. 
Reference numeral f indicates a fuel storage 

0 

5 

20 

25 

30 

35 

40 

45 

50 

the conventional carburetor generally indicated 
at 2. Fuel is supplied by the storage tank to 
the carburetor constant level chamber 4 through 
a fuel conduit 3 by means of an electrically 
driven, centrifugal pump generally indicated at 
5. Electrical energy for driving the pump is 
Supplied by a storage battery 6 through a cir 
cuit T. A manual control switch 8 in the circuit 

is provided. A safety switch. 9 is also provided 
in circuit 7. This Switch is controlled by con 
ventional pressure responsive means, which func 
tions to hold switch 9 closed as long as a sub 
atmospheric pressure exists in the intake mani 
fold of an engine (not shown) and to which the 
SWitch operating cylinder O is connected by 
means of conduit . A second safety switch 2 
is provided in circuit 7. This switch is also con 
trolled by conventional pressure responsive 
means which functions to hold switch 2 closed 
as long as a Safe preSSure exists in an engine 
pressure feed lubricating System (not shown) and 
to which SWitch operating cylinder 3 is con 
nected by means of conduit 4. The above de 
Scribed means for controlling safety switches 9 
and 2 are preferable. However, any suitable 
means may be used for automatically breaking 
circuit 7 When the operation of the pump is 
undesirable or hazardous. 
The pump mechanism is enclosed in a divided 

casing, comprising a dome-shaped upper portion 
4 and lower cup-shaped portion 5. The upper 
and lower casing portions 4 and 5 being at 
tached by means of screws 6. The encased 
pump is suspended from a circular mounting 
plate 7 to within a short distance of the bottom 
of the storage tank Sump 8, by means of Sup 
port members 9, 20 and 2. The mounting 
plate 7 is fitted into a circular opening in the 
top of the fuel storage tank and is attached 
thereto by means of attaching screws 22. Metal 
to metal contact between the mounting plate 
7 and the storage tank, and between the Sup 

port members and the mounting plate is avoided 
by the insertion of pliable gaskets 23 and 24, 
respectively. These gaskets are sufficiently re 
silient and of ample porportions to satisfactorily 
dampen vibration generated within the pump and 
prevent their transmission to the storage tank. 
They also serve the purpose of electrically insul 
lating the support members from the mounting 
plate. 
The lower casing 5 is provided with an Outer 

vertical wall 25 and a concentric inner vertical 
wall 26 as shown in Fig. 5. Inlet ports 27 are 

tank located at an elevation lower than that of 55 formed in the outer wall 25 as indicated in Fig. 



2 
5 and Fig. 7. A closely woven wire mesh screen 
28 framed in a retaining band 29 is provided. 
The Screen retaining band 29 is formed from a 
strip of thin metal slightly wider than the 
Screen 28, by perforating and forming. Uni 
formly spaced rectangular perforations 30 are 
made in the metal Strip and the remaining 
vertical bars or muntins 3 are then formed V 
shape in Section as shown in Fig. 7, for the pur 
pose of reducing the area of contact with the 
screen and also to lend rigidity to the unit. 
The Screen is held in assembly by crimping the 
edges of the band over it as indicated at 32, 
Fig. 8. The assembly is then formed circular 
to accurately fit the rebates in the upper and 
lower flanges 33 and 34 which are formed as a 
part of lower casing 5. These fanges space the 
Screen from the Outer vertical wall 25. A boSS 
35 shown in Figs. and 9 formed as a part of 
casing 5 is provided, for attaching screen 28 
thereto by means of screws 36. 

iitted within the cup-shaped lower casing 5 
is a disc-shaped volute member 37 having a volute 
channel 38 formed therein and having a down 
Wardly extending, cylindrical portion 39 pro 
jecting into the annular space between the walls 
25 and 25. It will be seen upon referring to 
Fig. 5 that the extending of projection 39 into 
the Space between the walls 25 and 26 prevents 
direct communication between the fuel tank and 
the inside of the pump casing, by providing a 
devious path around the projection 39. It is the 
intention that the clearance between the pro 
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jection 39 and the walls 25 and 26 will be small 
enough to arrest flame propagation. Wolute 
member 37 is further provided with a large, cen 
tral perforation 30 and a short rim or flange 
- Surrounding this opening. Fitted over volute 
member 3 and held rigidly in place between the 
upper and lower casing is a volute cover 42. Pli 
able Sealing gaskets 99 and 00 are provided be 
tWeen the upper and lower casings 4 and 5 
and between the underside of volute member 37 
and casing 5, respectively. 

Rotating within the upper and lower casing is 
a rotor assembly generally indicated at 51 com 
prising, in rigid assembly, an armature 43, an 
impeller member 44, a commutator 45 and a 
rotor Shaft 46. The impeller member 44 com 
prises a pair of Spaced discs 46 and 47 and 
have therebetween a plurality of impeller blades 
48 shown in Fig. 6. Projecting upwardly and 
axially from upper disc 46 is a cylindrical shell 
49 which forms the lower half of an armature 
casing. Axially projecting tangs 50 at the upper 
end of shell 49 are adapted to neatly fit within 
the armature slots, thereby keying the impeller 
to the armature. Extending downwardly and 
axially from disc 46 is a smaller diameter cylin 
drical portion 52 which is press-fitted over the 
insulating core 53 of the armature. An upper, 
dome-shaped shell 54 joins the lower shell 49 
and completes encasement of the armature. The 
upper shell 54 is press-fitted on the shaft 46. It 
will be seen that the armature, as encased, pre 
Sents a Smooth, streamline surface which reduces. 
resistance to turning as compared to the irreg 
ular Surface of an open armature, and thereby 
increases efficiency. This is of particular ad 
vantage in the present device wherein the arma 
ture is rotating at high speeds submerged in a 
liquid. The lower impeller disc 47 is provided 
with a large, central opening 55 and a short, 
downwardly extending flange 56. The clearance 
between the flange 56 and the central opening 
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2,261,915 
40 of volute member 37 is minimized to provide. 
additional Sealing against pressure loss from the 
volute channel 38. 

Located centrally of the lower casing 5 is a 
cylindrical boss 5 having a short bore at its 
upper end 58 into which member 52 projects 
and is free to rotate with a practical minimum 
of clearance. A Somewhat smaller diameter bore 
59 directly below receives the commutator 45. 
The diameter of bore 59 is also intentionally re 
duced to minimize the clearance between the 
commutator and the bore. It will be seen that 
with this construction the commutator at which 
arcing is likely to occur is isolated as regards 
flame propagation from the upper chambers and 
is further isolated from the fuel storage tank, 
and that further, with this arrangement, a mini 
imum of space is retained for combustibles in 
the commutator chamber 59. 

It will be seen that as long as liquid fuel Com 
pletely surrounds the commutator, any arcing at 
that point will be immediately quenched, there 
being no OXygen available for flame propaga 
tion. With this in view we have extended the 
commutator to a point substantially below the 
level of the intake port and the intake paSSage 
to the impeller. With this arrangement the 
commutator will still remain submerged when 
the pump has ceased to supply fuel to the engine 
Which will result in the engine stopping and a 
Consequent breaking of circuit. 

Directly below bore 59 is a reduced bore 60 
into which is pressed the lower, radial bearing 
6. A ball thrust bearing 62 is also provided 
at this end of the rotor shaft. A slot 63 shown 
in Fig. 4, in the wall of bore 60 and a Small 
chamber 64 at the end thereof permits circula 
tion of fuel for the lubrication of bearing 6 f. 
A similar radial bearing 65 pressed into a bore 
66 in the upper portion of casing 4 is provided. 
A slot 67 in the wall of bore 66 permits circu 
lation of fuel for lubrication and further pro 
vides a vent for the upper motor chamber which 
is defined by the casing 4 and the volute cover 42. 
The radial bearings 6 and 65 are fabricated 

from a material consisting of phenol resin and a 
fibrous binder for filler. This material has been 
found to have an extremely low coefficient of fric 
tion when lubricated with a low viscosity fuel 
such as gasoline. We have also found, through 
experimentation, that this material is highly 
effective in inhibiting the formation of gum de 
posits caused by oxidation of current available 
fuels and is used therefore in the construction 
of bearings 6 and 65 which are in contact with 
gasoline. A further determent to flame propa 
gation from the commutator via the upper cham 
ber and went 67 is provided by the flange 68 Sur 
rounding the central perforation in volute cover 
42. The clearance between the flange 68 and 
the casing 45 is reduced to a free-running mini 
mun. 
A transverse boss 69 formed as a part of lower 

casing 5 and having a longitudinal passage of 
rectangular cross-section therethrough, indicat 
ed at 70, provides a guide for commutator brushes 

and T2. To the right of the commutator in 
Fig. 4, wherein is guided the field brush 12, the 
rectangular passage O is bushed with an insu 
lator 56. Near the ends of rectangular passage 
70, vertical cross passages 73 and 74 are pro 
vided to admit liquid fuel to the passage 70 at 
points behind the brushes. Brush vibrations and 
chatter are dampened by the dash-pot effect 
gained with this provision. Springs TS and 7 
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constantly urge the brushes into contact with 
the commutator. The usual pig-tail conductors 
TT and T8 are provided. The left-hand pig-tail 
77 of the ground brush is soldered to a disc 
T9 of conducting material. The disc 79 is held 
firmly in contact with the casing by the passage 
closing screw plug 80. The right-hand pig-tail 
8 of the field brush 72 is soldered to a con 

ductor disc 8. An insulator disc 82 is provided 
to space and insulate disc 8 from the casing. 
A screw plug 83 fabricated from insulating ma 
terial holds discs 8 and 82 rigidly against the 
end of passage T0. It will be understood, al 
though not shown, that the flame baffle 39 is cut 
out to fit over the brush holder boss 69. The 
conductor disc 8 is provided with means for 
clipping the conduit thereto. 
A laminated field frame 97 carrying field Wind 

ings 98 is press-fitted into the upper casing 
4. The field winding is shunted across the 
armature circuit in the well known manner of 
shunt winding. This wiring arrangement, how 
ever, has distinct advantages over a series wound 
field when used in connection with the present 
device. 
the commutator is materially reduced, a desir 
able feature from the standpoint of safety, and 
with this arrangement the speed of the motor 
and, consequently, the pump out-put and pres 
sure can be more accurately predetermined. 
Support rod 2 shown in section in Fig. 5 is 

provided with a through bore 85, through which 
is threaded the conductor 7 leading to the stor 
age battery 6. Support 2 is further provided 
with an internally screw threaded insulator cap 
87 which supports and insulates the threaded 
connector 88. A ground lead 89 extending from 
the support 9 to a ground connection 90 ex 
terior of the fuel storage tank is provided. 
Adjacent the exit of the volute channel 38 

and in communication therewith is a vertical pas 
sage 9 ? formed in a boss 92 integral with the 
upper casing 4. An internally threaded coun 
terbore 93 at the upper end of passage 9 pro 
vides means for attaching threaded support 20. 
Support 20 is provided with a through bore 94 
which completes the passageway from the volute 
channel to the top of the fuel tank. The upper 
end of passage 94 in support 20 is internally 
threaded to receive a conventional fuel conduit 
fitting 95 carrying a connector 96. 
The operation of the device is as follows: 
When manual switch 8 is closed and a Sub 

atmospheric pressure exists in the engine intake 
manifold to close switch 9 and the lubricating 
oil pump is functioning to supply pressure for 
closing switch 2, the circuit T will be closed. 
As the impeller rotates fuel is drawn into the 
lower casing through the screen 28, through 
ports 27, and around flame baffle 39 and into 
the impeller through the large Central Opening 
55, from whence it is thrown by centrifugal force 
into the volute channel 38 and thence out through 
passages 9 and 94. 
To reduce fire hazard it will be seen upon 

referring to Fig. 5 that three separate barriers 
to the propagation of flame from the commuta 
tor to the fuel tank via the inlet ports 27 have 
been provided. Namely, the closure of the upper 
end of bore 59 by member 52, the baffle 39 pro 
jecting between the walls 25 and 26, and the 
closely Woven wire Screen 28. 
For arresting flame tending to propagate up 

Wardly into the upper chamber, the flange 68 

Namely, the intensity of any arcing at : 
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surrounding the central opening in the volute 
cover 42 is provided. 
Should the engine cease to operate for any 

reason and the operator neglect to Open man 
ual switch 8, Switch 9 will open as the pressure 
in the intake manifold approaches atmospheric, 
thus breaking the circuit 7. Or, if the pressure 
in the engine lubricating oil system should drop 
below a predetermined point due to lubricating 
oil pump failure or broken lines, the switch 2 
will open and thus break the circuit at that 
point. 
The detailed drawings and description are in 

tended to be illustrative, not limiting, and the 
use of all modifications within the scope of the 
appended claims is contemplated. 
We cairn: 
1. In a centrifugal electric fuel pump for sub 

merged operation in a reservoir of inflammable 
liquid, a vertical rotor, comprising, an armature 
at its upper end, a commutator at its lower end, 
and an impeller therebetween, a casing for Said 
rotor, and fuel inlet ports in said casing at a 
point below said impeller and substantially above 
said commutator. 

2. In an electrically driven centrifuge for op 
eration submerged in a liquid, a rotor, a stator 
surrounding said rotor, said rotor comprising a 
shaft having an armature and an impeller there 
on, said impeller having an axially extending 
hollow cylindrical portion formed integral there 
with and providing an encasement with a Smooth 
exterior for said armature, said stator compris 
ing a pump casing, and a field Winding, and a 
housing for said stator. 

3. In an electric fuel pump for submerged 
operation in a reservoir of liquid fuel, a rotor, 
comprising, an armature having a plurality of 
longitudinally extending circumferentially spaced 
slots in the periphery thereof, and an impeller, 
said impeller having an integral cylindrical por 
tion for the encasement of said armature, said 
cylindrical portion having axially extending 
tangs adapted to engage said armature slots for 
keying said impeller to said armature. 

4. In a centrifugal pump, housing structure 
comprising a circular cup-shaped lower section 
provided with two concentric vertical walls and 
inlet ports in the outer vertical wall, and a disc- - 
like volute member having a concentric cylin 
drical portion adapted to project between said 
vertical walls to a point substantially below the 
level of said inlet ports. 

5. In an electric fuel pump for submerged op 
eration in a reservoir of liquid fuel, a rotor, Com 
prising, an armature, a disc-like impeller men 
ber and a commutator, a casing for said rotor, 
a commutator chamber formed as a cylindrical 
recess in said casing, said impeller having an 
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integral cylindrical portion projecting from one 
side thereof to provide encasement for said ar 
mature and having a second cylindrical portion 
projecting from the other side thereof and into 
said cylindrical recess, said second cylindrical 

5 portion having a free running fit in said recess. 
6. In an electric, centrifugal fuel pump for 

pumping inflammable fuels, a housing, compris 
ing, a lower cup-shaped casing and an upper 
dome-shaped casing, inlet and outlet fuel pas 
sages in said lower casing, a disc-like volute 
member forming a partition between said upper 
and lower casings and having a circular central 
opening, a rotor journalled in the end walls of 
said housing comprising an armature in said up 
per casing, a commutator in said lower casing, 
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and an impeller adjacent said volute member, 
said impeller having a hollow cylindrical cen 
tral portion extending longitudinally and adapted 
to slidably fit in said central opening. 

7. A fuel pump unit including in combination, 
a rotor, an elongated shaft for Said rotor, a con 
mutator mounted on the lower end of Said shaft, 
a pump on said shaft interposed between Said 
rotor and commutator, a casing, and a stator 
and brush rigging carried by Said Casing. 

8. In an electric fuel pump, an outer casing 
having an upper and a lower Section, notor field 
structure located in the upper section, motor 
brush holder structure located in the lower Sec 
tion, a two part pump casing located in the up 
per part of the lower structure and clamped in 
position between the two Sections, a rotor Struc 
ture Within the casing comprising a motor arma 
ture in the upper Section, a pump rotor in the 
pump casing and a commutator located within 
the brush holder structure in the lower section. 

9. In an electric fuel pump, an outer casing 
having an upper and a lower section, said lower 
Section forming a housing for a motor commu 
tator and pump casing, said upper Section carry 
ing a motor field structure, a vertical shaft hav 
ing mounted thereon a motor armature within 
the upper section, a commutator on its lower 
end and a centrifugal pump impeller intermedi 
ate the armature and commutator and within the 
pump casing. 

10. In an electric pump, an outer casing hav 
ing an upper and a lower section, the lower Sec 

O 

2,261,915 
tion closed at the bottom enclosing brush hold 
er structure at its lower end, a sectional pump 
casing adjacent its open end, the upper Section 
carrying a motor field structure, a vertical rotor 
shaft journalled in the casing, an armature on 
the upper part of said shaft, a commutator on 
the lower portion of said shaft and a pump in 
peller between the armature and commutator, 
said impeller having an integral cylindrical ex 
tension Surrounding the arnature structure, and 
a cap carried by Said shaft and cooperating with 
said extension substantially to enclose said arma 
ture. 

1. in a rotary electric pump unit for pump 
ing inflammable fuel, a housing formed of hori 
Zontally dividible sections, a vertical shaft jour 
nalled in the ends of said housing, pump cas 
ing structure constructed and arranged to form 
a partition between said sections effective in ar 
resting the propagation of flame, an armature, 
and a commutator on said shaft each being con 
fined in a separate housing Section. 

12. In an electrically driven centrifugal fuel 
pump, a housing, pump casing structure forming 
a horizontal partition in said housing, a verti 
cal shaft journalled in the end of said housing 
and passing through Said pump casing, an ar 
mature on said shaft above Said pump casing, 
fuel inlet in said housing at a level below Said 
pump casing, and a commutator on said shaft 
below said fuel inlet. 

ALFRED C. KORTE. 
KENNETH ANNERT. 


