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EDWARD A. AALBLEIB, OF ROCHESTER, NEW YORK, ASSIGNOR. TO NORTHREAST
BRI ‘TRIC COMPANY, OF ROCHESTEE, NEW YORK, A CORPORATION. - '+
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1,005,541,

UNITED STATES PATENT OFFICE, -

‘WLEC-

oo .. ENGINE-STARTING APPARATUS. e st

To all whom it may concern:

*+ '"Be it known that I, Fowaro A. Harsrems,

a citizen of the United States, and resident
‘of Rochester, in the county of Monroe and
State 6f New York, have invented certain
new and usefui Improvements in Engine-
‘Starting Apparatus, of wkich the follewing
is & specification, -

“This invention relates to ap

v aratus by
means of whick an internal-com

ustion en-

gine may be startéd without the usual crank-

ing operation, und it is adapted particu-
larly for use upon motor-vekicles, though
applicable to engines used in other connsc-
tions. :

The invention relates particularly to de-

~ 'vices, of the kind ahove referred to,-of the
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type in which the engine is started by forc-
ing u combustible mixture of air and vapor-
ized gasolene, or other fuel, into one or more
of the cylinders of the engine under pres-
sure, and then igniting the mixture so in-
troduced. o o

‘1he object of tne invention, broadly
stated, is to produce apparatus of this kind
which shall be simple 1n construction znd
operation, the combustible mixture being
produced by a manually-operable device com-
prising an ajr-pump and a fuel-measuring
device. .

A feature of the invention resides in the
arrapgement of the air-pump and the fuel-
meagurieg device, by which a singie man-
ually-operable member is employed to oper-
ate poth of these parts by movements in
different directions. ,

. Another feature of the invention resides
in certain improvements in the construetion
of the automatic distributing device by
which the combustible mixture is directed to
those cylinders of the engine in ‘which the
pistons and the valve mechanism .are in
propgr pousition. to produce the starting im-
pulses, and in this respect the present in-
vention is an improvement upon the inven-
tion disclosed in ‘my pending application
Serial No. 580,785, filed September 6, 1910.
. In the drawings: Figure 1 is a side eleva-
tion of an apparatus embodying the present
invention, as employed in connection with &
four-cylinder engine; Fig. 2 is & vertical
section of the air-pump an the fuel-meas-

~aring and vaperizing devices; Fig. 3 is a

5

plan-view of the parts illustrated in Fig. 2,
taken purtly in section on the line 3—3 in

—————

the latter figure; Fig. 4 is a right-hand
side-elevation of the distributer, shown
partly in section on the line 4—4 in Fig. 5;
and ¥ig. 5 is a vertical seclion on the line
5—35 in Fig. 4, looking from left to right in
the latter figure.

The illustrated embodiment of the inven-
tion comprises, as shown in Fig. 1, an air:
pump, indicated generally by the reference
number 6, which is operated by means of a
handie 7. At the base of the air-pump the
air is admitted through a check-valve 8, while
liquid fuel is adwitted through a pipe 9
connected with a fuel-tank 16. The fuel and

| air are mixed in a chamber at the base of

the pump, and are then forced under pres-
sure, through a pipe 11, to the distributer
12. From the latter the mixture is conduct-
ed, by pipes 13, 14, 15 and 16, to the respec-
tive cylinders 17 of the engine. Asshown in
Fig. 1, the mixture is introduced through
valve-bodies 18 which embody also the usual
priming-valves.

The construction of the air-pump and the
fuel-measuring device is illustrated particu-
larly in Figs. 2 and 8. The pump has a
cylinder 21 which is screwed into a cap 22.
The cap has dependiug légs integral with
a ring 23, by which the pump may be so-
cured in place in an opering in the floor of
a motor-vehicle, or whereve: the device is
to be used. * Within the pump-cylinder is a
plunger 24 which slides through the cap
22 and carries the handle 7 fixed at its up-
per end. The pump-piston comprises a disk
25 at the lower end of the plunger, and two
oppositely-arranged cup-leathers 26. The
cup-leathers are held against the piston by
a disk 27 provided with » threaded stem 28
screwed into the lower end of the plunger.

The lower~end of the pump—cylinﬁer is

closed by a casing 29 which is provided with
Reneath this par-

a horizontal partition 30.
tition are two chambers 31 and 32 which are
separated by a rotary valve-member 33 of
generally-conical form. . The chamber 31 is
supplied with lquid fuel through the pipe
9, and the valve-member 33 is provided with
two lateral recesses 34, either of which’ is
adapted to communicate with the chambers
31 and 382. The valve-member is provided
with a squared projection 85 at its upper

‘end, which is adapted to coSperate with a

squared recess 36 in the disk 27 at the lower
end of the plunger. These latter parts are

s " atented Oct. ¢ 6, 1911.”
~ Application filed Decemver 16, 1010. Serial no 597,784, - SR

60

(1]

70

75

95

100

105

110



10

normally kept out of' engagement by means
of a spring 87 coiled about the upper end of

thew)hunger. :

: en the device is to be operated the han-
dle 7 is first depressed, against the resist-
ance of the spring 87, so as to engage the
recess 36 and the projection 35, and a half-
turn is then given to the handle, thereby
imparting a half-rotation to the valve-mem-
ber 33. By this movement the one of the

. recesses 34 which is, at the time, in com-
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munication with the fuel chamber 31, and is
full of fuel, is brought into communica-
tion with the mixing chamber 32 and dis-
charges its contents t%lerein. To provide for
arresting the measuring-valve at the end of
the half-rotation, the valve has a down-
wardly-projecting squared stem 38 upon
which is mounted a washer 39 having up-
ward projections 41 adapted to engage cor-
responding recesses in the bottom of the
casing 29. This washer is pressed upward
into engagement with the casing by a.spring
49. This spring serves also to maintain the
valve-member firmly against its seat in the
casing.

Affer the fuel has been measured as above
described and delivered to the mixing-cham-
ber 32, the handle 7 is raised to draw air
into the mixing-chamber and the pump-cyl-
inder. The air enters through an opening
43 in the casing of the check-valve 8 and
passes into the mixing-chamber 32 through
a nipple 44 connecting the check-valve with
the casing 29. From the mixing-chamber
the air passes through a passage 46 in the
partition 30, and thus into the pump-cyl-
inder. The handle 7 is then depressed, thus
compressing the air and forcing it from the
pump-cylinder through the mixing-chamber
and the casing of the check-valve. By its
passage through the mixing-chamber the
fuel is vaporized and mixed with the air,
and the air is prevented from escaping
through the inlet 43 by means of a pivote
valve-member 45 in the check-valve casing.
The mixture of air and vapor passes up-
wardly through a spring-pressed check-
valve 47 of ordinar{lform, and thus into the
pipe 11, through which it is transmitted to
the distributer 12, as shown in Fig. 1. The
strokes of the air-pump are separated until
the necessary amount of air has been intro-
duced into the engine-cylinders, and the en-
gine may then be started by a suitable opera-

~tion of the ignition-devices.

60
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The casing 29 is provided with four down-
wardly-projecting lugs 49 having threaded
openings which are adapted to receive the
ends of brace-rods, or other fastening de-
vices, when necessary to steady the pump
upon the vehicle in connection with. which
it is used. ‘ .

The arrangement of the air-pump and the

fuel-measuring and mixing devices, as just.

1,005,541

described, produces a compact and simple
construction in which a single manually-
operable member is employed in the per-
formance of all the functions of the device.
. A valuable feature of the form and ar-
rangement of the fuel-valve 33 resides in
the fact that while this device, when rotated,
permits the necessary amount of fuel to pass
into the mixing-chamber, there is no po-
sition of the valve-member in which a free
passage is afforded for the fuel, and con-
sequently danger of escape of fuel, owing to
careless operation of the device, is entirely
eliminated. ,

The construction of the distributer 12 is
shown particularly in Figs. 4 and 5. This
device has a casing which is centrally drilled
to provide an inlet 50, which is connected
with the pipe 11 as shown in Fig. 1. From
the inlet 50 two horizontal passages 51 lead
to two similar vertical passages 52, each of
which is closed, at the upper end, by a
screw-plug 53. Within each passage 52 is
screwed a valve-seat ring 54 codperating
with a check-valve in the form of a ball 55
pressed upwardly by a’spring 56. Each
valve-seat ring is notched to receive the
lower end of a coiled spring 57, of which
the upper end is seated in a motch in the
corresponding plug 53, and this arrange-
ment prevents the valve-seat ring from ro-
tating out of adjusted position.

The combustible mixture, after passing

through the passage 52, emerges at the .

lower end, through an opening 58, into a
hardened steel sleeve 59 in which a har-
dened steel valve-ball 61 moves horizontally.
This ball cobperates with seats at either end
of the sleeve formed in plugs 62 and 63
screwed into the casing of the distributer.
These plugs are perforated, and are con-
nected with the pipes 13, 14, 15 and 16 by
which the combustible mixture is communi-
cated to the engine-cylinders.

" The valve-ball 61 is maintained normally
in engagement with one or the other of its
seats by means of a detent in the form of a
hardened steel ball 64 which is pressed up-
wardly, by means of a spring 65, into en-
gagement with the valve-ball. When the

latter moves from one end to the other of

the sleeve 59 the detent-ball is momentarily
depressed, but springs upwardly again into
engagement with the rear of the valve-ball,
as shown in Fig. 5, thereby preventing acci-
dental movements of the latter.

The operation of the distributer just de-
scribed 1Is, in general, the same as that de-
scribed in my copending application here-
inbefore referred to. During the normal
operation of the engine, at each compression
stroke of the piston in one of the engine-
cylinders, the pressure of the gases in the
cylinder is communicated, through one of
the pipes 13, 14, 15 or 18, to the correspond-
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ing valve-ball 61, and the latter is thercby
forced from one end to the other of its
path of movement. Through this action an
open, passage is left into the distributing

pipe in question, ‘so that in whatéver posi-

tion the engine may come, to rest when its
opération is discontinued, the valve-balls 61

in the distributer are left in such _position

that when the starting apparatus is thrown
into operation the combustible mixture may
be forced into the cylinders in which the

pistons are on the compression or the sx-

ansion strokes, and when these cylinders
Ea,ve been so charged with combusiible mix-
ture it is obvious that, by throwing the
igniting devices into operation in these cyl-
inders, one or more impulses may be pro-
duced sufficient to initiate the normal opera-
tion of the engine.

My invention is not limited to the details
of construction and operation of the em-
bodiment thereof hereinbefore described
and illustrated in the accompanying draw-
ings, but may be embodied in various forms

within the nature of the invention as it is

defined in the following c¢'4ims.

I claim:

1. An:énmgine-starting device having, in
combination, a manually-operable member
movable both longitudinally and rotatively,
an air-purip operated by the longitudinal
movement of said member, a fual-control-

ling device operated by the rotgtive move--

ment of said member, and a miking-cham-
ber into which the air-pump and the fuel-
controlling device discharge. |
. 2. An engine-starting device having, in
combination, a manually-operable member
movable both longitudinally and rotatively,
an air-pump having a piston connected with
said member and movable longitudinally
thereby, a fuel-controlling device operable
by the rotative movement of said member,
and a mixing-chamber into which the air-
pump and the fuel-controlling device dis-
charge. .
3. An engine-starting device having, in
corabination, an air-pump comprising a
cylinder and a piston, a fuel-controlling
valve comprising a rotary plug and a cas-
ing fixed te the pump-cylinder, and a manu-
ally-operable plunger connected with the

.piston and adapted to engage and turn the

valve-plug, - _
4. An engine-starting device having, in

s

combination, an air-pump comprising a cyl-
inder and a piston, a rotary fuel-measur-
ing valve, azmdp a manually-operable plunger
copnected with said piston, the plunger axg

‘the valve having ubiitniéiits adapted to co-
 operate when the }pnggr is in its inward
‘podition’ 6" thut  thé” v

1ve may be turned
by the plunger. o y

5. An engine-starting device having, in
combination with an internal-combustion en-
gine and a source of supply of liquid fuel, an

- alr-pump connected with the engine, a fuel-

measuring device connected with the source
of supply of the fuel and adapted to dis-
charge into the connections between the pump
and the engine, and a single manually-oper-
able member adapted to-operate both the
pum]i:and the fuel-measuring device,
6. Engine-starting apparatus having, in
combination with a multi-cylinder intornal-
combustion engine, means for forcing corn-
bustible mixture into the engine-cylinders,
and a distributer for directing the com-
bustible mixture to the proper cylinders,
the distributer comprising a valve-casing
having two oppositely-disposed valve-seats
therein provided with outlets, a valve-ball
movable in the valve-casing and adapted to
coOperate with either of sald seats and con-
trol said outlets, a spring-pressed detent en-
gaging the valve-ball and adapted to retain
1t normally in engagement with one of the
valve-seats, and connections between said

outlets, respectively, and two of the cyl-

inders of the engine. , ,

7. An engine-starting device having, in
combination, an -air-pump, a fuel-chamber
and a mixing-chamber located at the bottom
of the pump, a rotatable measuring-valve
controlling communication between said
chambers and provided with a recess adapt-
ed to receive fuel from the fuel-chamber
and transfer it to the mixing-chamber.when

| the valve-plug is rotated, and a mafu»lly-
operable member connected with the pump-.
-glston, said member and said valve-plug

aving abutments adapted to codperate
when the manually-operable member is in
depressed position, whereby the valve-vlig
may be turned to discharge fuel into the
mixing-chamber,

EDWARD A. HALBLEIB.

Witnasses: - :
Farnvm F. Dorsky,
D. GurNEe.
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Correction in Letters Paton N’o.A 005,541,

It is hereby certified that in Letters Patent No. 1,005 ,541, granted October 10,

1911, upon the apphcatlon of Edward A. Halbleib, of Rochester, New York, for

- an 1mprovement in ‘“Engine- -Starting Apparatus,” an error appears in the printed

speclﬁcatlon requiring correction as follows: Page 2, line 52, for the word ‘*sepa-
rated” read repeated; and that the said Letters Patent should be read with this

correction therein that the same may conform to the record of the case in the

.Pat/entOfﬁce
Signed and sealed this 7th day of November, A. D., 1911.
[sEaL] . E. B. MOORE,
Commissioner of Patents.



