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"DANIEL ROESCH, OF CHICAGO, ILLINOIS,

PRIMING DEVICE FOR INTERNAL-COMBUSTiON ENGINES.

Application filed October 30, 1920. Serial No. 420,651

Toall whom it may concern.:

e it known that I, Danres Rogsch, a
citizen of the United States, residing at
Chicago, county of  Cook, and State of
Illinois, have invented certain new and use-
ful Improvements in Priming Devices for
Internal-Combustion Engines, of which the
following is a specification.

~The present invention has to do with
certain improvements in priming devices

- for internal combustion engines. . These de-
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. - One of the
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vices are used for causing an injection of
raw gas into the cylinders during the start-
ing operation so as to facilitate the ignition
while the motor is yet cold, . -

objects of the invention is to
associate the priming device with the start-
ing mechanism so that the operation of start-
ing the engine will automatically bring the
priming mechanism into operation without

.. further thought or effort on. the part of the
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~ do with the. provision of an
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driver. In particular, an object of this fea-
ture of the invention is to associate the
priming device with the electric circuit. of
an electrically operated starting mechanism.

Another feature of the invention has to
arrangement
such that when the starting mechanism is
used with the hot motor, the priming device
will not be brought into operation; since

... when the motor is started up. while still
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hot it is unnecessary and disadvantageous
.to make use of the primer. More particu-
larly, another feature in this connection is
to make possible this result in conjunction
with electric starters. L ,

Another feature of the invention has to
do with the provision of an arrangement

such that the delivery of raw gas to the en-
gine by the primer will be more or less

- regulated. by the temperature of the engine;
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the arrangement being such as to allow a
more rapid introduction of priming gas

when the engine is dead cold than when the

engine is warm, the operation being gradu-
ated more or less by the exact’ temperature
of the engine, S '

Still another feature of the invention has
to do with the provision of an arrangement
such that during the priming operation the
primer itself will be warmed up so as to
more fully vaporize the gas and place it
in a better condition for delivery to the
engine. In this connection g further ob-

ject is to generate the heat used for this
purpose by the electric current which serves
to operate the primer itself,

Another object is to provide suitable con-
trol devices in the electric circuit so that
the primer may be caused to operate either
automatically ‘at the same time that the
starter is operated, or independently at the
will of the operator of the engine,

_Another object of the invention is to pro-
vide a very simple and convenient_ form of
priming device, and one which shall be
self-contained with the exception of the
necessary wires or other connections to con-
nect it with the starting mechanism. 1In
this connection, a further object is to con-
struct the priming device as g unitary struc-
ture of simple form and which can be
readily attached to the proper point on the
motor. :

Another object of the invention is to pro-
vide a priming device of such construction
that it may be used either independently
for the delivery of raw gas directly to the
manifold or the cylinders, or in conjunction
with a device known as g ‘master-primer,

Other objects and uses of the invention
will appear from g detailed description of
the same which consists in the features of
construction and combination of parts here-
inafter described and-claimed,

In the drawings:

Figure 1 shows 5 Cross
convenient form of priming device embody-
ing the features of the present invention,
showing the manner in which it may be
attached to the intake’manifold of the en-
gine; showing diagrammatically a simple
set of electrical connections for associating
it with the starting system ; _

Fig. 2 shows a fragmentary view of the
lower portion of the primer-of Fig. 1, as-
sociated with a “master primer;” and

Fig. 3 shows diagrammatically a modified
form of priming device and connections em-
bodying the features of the present inven-
tion. v

I will first describe the arrangement shown
in Fig, 1. As therein illustrated the pri-
ming device is attached to the gas intake
manifold 5 which leads to the cylinders of
the engine; and in order to simplify the
Hlustration and description, I have not com.
plicated the drawing by illustrating the

section through a
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said manifold 5 is con-
the use of intake mani-
folds is well understood in the art and the
manifold 5 may be of any desired construc-
tion. :
T have also illustrated the starting motor
diagrammatically at the point 6, the battery
diagrammatically at the point 7, and the
starting switch dlagrammatically at the point
8. The wires 9,10, and 11, represent the con-
nections between the battery and the start-
ing motor under the control of the starting
switch 8. :
‘The particular construction of primer
Jlustrated in Fig. 1 is electrically operated.
It includes a solenoid 12 mounted upon 2
spool 13

cylinders_to which

more valves 14 and 15 so as to raise said

valves when the solenoid is -energized to
thereby permit a delivery of raw fuel to the
intake manifold. :

A convenient form of construction is that
illustrated in the drawing in which both of
the valves 14 and 15 are used, and in which
both of these valves are of the needle type.
For this purpose the spool 16 which passes
through the solencid 12 is provided with a
vertical bore, the lower end 17 of which is
relatively small and serves as a discharge
orifice, the central portion 18 of which bore
is enlarged with a seat 19 for the lower
needle valve 14, and the upper portion 20 of
which bore is still further enlarged and has
a seat 21 for the lower end of the needle
valve 15. The lower portion of the spool 16
is threaded to receive a nipple 22 which may
be tapped into the manifold 5, and the upper
portion
flange 23 which serves to support the
spool 13. _ '

The upper portion of the spool 16 is also
threaded and receives a- washer 24 which
clamps against the upper portion of the
solenoid. The fitting 25 is threaded onto the
upper end of the spool, said fitting having a
bore 26 which communicates with the fuel
line 27 and which bore delivers fuel to the
bore 20. The fuel line 27 may be connected
to any souree of fuel for starting purposes,
such as the engine fuel tank, engine fuel
line, vacuum tank, carburetter float cham-
ber, or a special container provided for that
purpose. In the latter case the fuel used
for priming may be different from that on
which the engine normally operates. For
example, if the engine is intended to operate
on kerosene, the line 27 might be connected
to a special tank so as to prime by the uge
of gasoline, acetylene, high test gasoline, or
other fuel.

Tt will be noted that the lower end of the
needle valve 14 is provided with a guide pin
98 working in the boré 17. This guide pin
is smaller than the. bore so that the fuel may
readily flow past it. ‘

and in position to act upon one or P

of said nipple is provided with a
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The needle valve 15 is provided on its
Jower end with a guide pin 29 working in a
socket in the outer portion of the needle
valve 14; and the upper end of the needle
valve 15 is in turn provided with a socket
30. A guide pin 31 works in the socket 30,
and the upper end of said guide pin 31
works in conjunction with an adjustment
and limit pin 82. This pin 32 passes through
a guide arm 33 the inner end of which is
attached to the fitting 25. . '

70

. The amount of fuel which iﬁ may be de- .

sirable to introduce in the priming operation
will depend largely upon the temperature
of the engine. When the engine is hot, it
will ordinarily be unnecessary to use the
riming device at all. 'When the engine is
started dead cold, the full effect of the
priming device should be available; and
when the engine is started at some interme-
diate temperature an intermediate amount
of priming action should be secured.

T have made provision for securing a reg-
ulated amount of priming action in the
present case. This is done by forming the
arm 33 as a compound arm of two materials
having different co-efficients. of thermal ex-
pansion so that the said arm will deflect with
change of temperature. The arrangement
is such that when the arm is dead cold its
outer or free end stands in raised position;
and as the arm becomes warmer this outer
end moves progressively downwards. The
stop lug 34 is placed on the pin 82, there
being allowed a certain amount of play
above said stop. When the needle “valves
rise’ their movement is ultimately limited by
the engagement of the stop 34 with the arm
33, and it is evident that the amount of
opening will in this way be regulated ac-
cording to the temperature of the device.

The needle valves 14 and 15 are both made
of magnetic material such as soft iron. The
excitation of the solenoid will therefore tend
to raise them since they are both located be-
low the center of pull of the solenoid. The
priming operation is thus brought about by
exciting the solenoid in any suitable manner.
This may be done either as an entirely inde-

‘pendent operation under the control of the

driver, or automatically in conjunction with
the starting operation. In the arrangement
illustrated the wires 35 and 36 are provided
for delivering current to the solenoid. One
of these wires connects to the lead 9 coming
from the battery, and the other connects to a
switch 37 which may be thrown into either
off position, or into either of two operative
positions. In the position illustrated, the
switch 37 malkes connection with the wire
38 joining to the.lead 10 so that the opera-
tion of the solenoid will be independent of
the operation of the starting switch 8. When
thrown into the other position the switch 37
connects to a wire 39 which connects to the
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lead 11 so that in such position the delivery
of current to the solenoid is’ simultaneous
with the starting operation. ’
When the motor 1s so hot that the use of
the priming device is unnecessary, it will be
unnecessary to deliver current to the sole-
noid simultaneously with the starting oper-
ation. I have therefore placed a tempera-
ture controlled switch 40 'in series with the
lead 36. Said temperature controlled switch
includes a compound bar 41.made of two
different temperature co-
efficients, so that when the primer is warmed
up to a point where its use is no longer
necessary, said bar 41 will deflect inwards

and carry the contact 40 away from a sta-
- tionary contact 42, thereby

opening the cir-
cuit. The contact 42 is adjustable in posi-
tion by means of the thumb screw 43 work-
ing adjacent to a fixed scale 44 which may
be provided with graduations suitable to ir.-
form the operator as to the approximate po-
sition in which this screw should be .set for
different temperature conditions. These
graduations may be in terms of the outdoor
temperature so that the driver can set the
thumb screw 43 to different positions accord-
ing to the temperature changes and accord-
ing to the seasons. '

-~ The fuel delivered by the primer passes
through the bore 45 of the fitting 22 and is

-discharged into the manifold. In order to

spread the fuel and secure. a better priming
action, I have provided a deflector 46 be-
neath the lower end of the passage 45, and
have also provided a series of spiral grooves

* 47 within said passage. These grooves will

40
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impart a whirling action to the priming fuel
and will materially assist to thoroughly in-
corporate it into the gas within the mani-
fold :

It sometimes happens that a back fire will
take place causing a sudden rise of pressure
within the intake manifold 5. In order to
prevent the transmission of such unusual
pressure to the source of fuel supply to which

- the line 27 is connected, and in order to pre-

50

vent such pressure from ejecting all of the
fuel from the primer, T have placed a check
valve 48 in a suitable position to prevent the
backward movement of fuel when the pres-

~sure in the manifold 5 exceeds the pressure
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in the line 27.

When there is a flow of current through
the solenoid 12, heat is generated. By mak-
ing the wall 13 relatively thin and of rela-
tively good heat conducting material such
as brass or copper, the heat generated in the
coil will be transmitted brompily to the pri-
ming fuel and will materially assist the
starting action. T therefore contemplate in
some cases the use of a solenoid of such pro-
portions that it will not only effectively

serve its purpose of opening the priming

valves, but will also serve for the generation

- brought through

‘the shell 54. The lower portion of

8

of sufficient heat to materially assist in va-
porizing the priming fuel.

It may sometimes be desirable to use what
is known as a “master ‘primer” in conjunc-
tion with the device of the present invention.
By the term “master primer,” I mean a heat-
ing device whose purpose is primarily to
heat the fuel and vaporize a portion of it.

In Fig. 2 T have shown a very convenient
arrangement combining such master primer
with the primer of the Present invention.
As therein illustrated the fixture 99 is pro-
vided with a relatively large bore 49 within
which is a wire 50 of metal so that upon the
bassage of current of proper volume through
said wire it will become very hot and greatly
assist in the vaporizing action. The current
for this wire 50 may be derived from any
suitable source. In the arrangement illus-
trated the wire 50 is placed in series with
the wire 35 which connects to the solenoid,
so that the wire 50 is heated up simulta-
neously with the operation of the primer and
not otherwise.
the insulating bushings 51
in the sides of the fitting 29. '

In Fig. 3 T have shown a modified form
of primer which however also embodies the
features of the present invention. In this
case there is shown only a single valve mem-
ber 52 working within the chamber 53 of
the shell
Is provided with a valve seat 55 which leads
to the fuel delivery passage 56. The sole-
noid 12 is placed on the sl%ell 54 and when
electrically energized serves to raise the
magnetic valve 52, : ‘

he lower portion of the valve is pro-
vided with a tapered stem 57 so that the
amount of opening created will depend upon
the amount of lift of the valve. The upper
end of the valve is provided with a stem 58
working in a socket of g guide member 59,
a spring 60 normally holding the valve.in
the lowered position. The guide 59 is car-
ried by a nut member 61 threaded onto the
upper end of the shell member 54, a series
of openings 62 allowing the fuel to pass
through the nut member 61.

A fixture 63 threads onto the upper end
of the shell member 54, said fixture 63 hav-
Ing a hore 64 connected to the fuel line 65.
A ball check valve 66 is carried by the nut
member 61, and when excessive pressure
suddenly occurs within the primer, said ball
check valve will rise and prevent the com-
munication of said pressure to the line 65,

The valve member 52 is provided with a
series of shoulders 67 at positions gradu-
ated from its center outwards and alse grad-
uated as to elevation. One or more stop
members 68 are provided for engagement
with one or the other of the shoulders 66
depending upon the position of such stop
members 68. By moving the step member
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outwardly it will allow the valve member to
rise to a higher position. By thermally con-
trolling the position of the stop members 68
according to temperature of the primer, the
amount of opening of the valve may be auto-
matically graduated. This I accomplish by
forming tﬁe stop members 68 at the lower
ends of a pair of thermal members 69 in the
form of compound bars formed of two ma-
terials having different temperature co-effi-
cients of expansion. The arrangement is
such that when the primer is dead cold the
bars .69 deflect their lower ends outwardly,
whereas as they warm up said bars move
their lower ends inwardly until finally when
the primer is hot said lower ends are in a
position to engage the uppermost one of the
series of shoulders 67.

Tf desired, a thermal switch 40 may be
used in conjunction with the present form
of primer, said thermal switch 40 operating
in a manner similar to that of the switch 40
of the arrangement shown in Fig. 1.

While I have herein illustrated and de-
scribed only certain arrangements embody-
ing the features of the present invention,
still it will be understood that I do not limit
myself to the said arrangements except as
may do so in the claims. -

I claim: '

1 An automatic cut-out device for the
purpose specified, comprising in combina-
tion a solenoid having a central longitudi-
nally extending passage with a valve seat
at its lower end, a fuel delivery connection
at the upper end of sald passage, a fuel dis-
charge connection at the lower end of said
passage and below said valve seat, a verti-
cally movable valve working against said
valve seat, an armature working in said pas-
sage and connected to said valve, and adapt-
ed to be raised to raise the valve when the
solenoid. is energized, a check valve between
the aforesaid passage and the fuel delivery
connection to prevent backward movement
of fuel from the passage into the fuel de-
livery connection, means for limiting the
opening movement of the valve under the
influence of the solenoid, and temperature
actuated means for adjusting said limiting
means according to the temperature of the
device, whereby when the device is cold the
valve may open fully, and whereby as the
device becomes warmer the opening of the
valve is limited more and more to thereby
reduce the priming effect as the device be-
comes warmer, substantially as described.

9. An automatic cut-out device for the
purpose specified, comprising in combina-
tion a solenoid having a central longitudi-
nally extending passage with a valve seat at
its lower end, a fuel delivery connection at
the upper end of said passage,
charge connection at the lower end of said
passage and below said valve seat, a verti-

a fuel dis-
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cally movable valve working against said
valve seat, an armature working in said pas-
sage and connected to said valve, and adapt-
ed to raise the valve when the solenoid is
energized, means for limiting the opening
movement of the valve under the influence
of the solenoid, and temperature actuated
means for adjusting said limiting means ac-
cording to the temperature of the device,
whereby when the device is cold the valve
may fully open, and whereby as the device
becomes warmer the opening of the valve is
limited more and more to thereby reduce the
priming effect as the device becomes warmer,
substantially as described.

3. An automatic priming device for the
purpose specified, comprising in_combina-
tion a solenoid having a central longitudi-
nally extending passage with a valve seat at
its lower end, a vertically movable valve
working against said valve geat, an arma-
ture working in said passage and connected
to said valve, and adapted to raise said
valve when the solenoid 1s energized, means
for limiting the opening movement of the
valve under the influence of the selenoid,
and temperature actuated means for adjust-
ing said limiting means according to the
temperature of the device, whereby when
the device is cold the valve may fully open,
and whereby as the device becomes warmer

‘the opening of the valve is limited more and

more to thereby reduce the’priming effect as
the device becomes warmer, substantially s
described. ' ~

4. An automatic priming device for the
purpose specified, comprising in combina-
tion a solenoid having a central longitudi-
nally extending passage with a valve seat at
one end, a vertically movable valve work-
ing against said valve seat, an armature
working in said passage and connected to
said valve, and adapted to move said valve
away from said valve seat when the sole-
noid is energized, means for limiting the
opening movement of said valve under the
influence of said solenoid, and temperature
actuated means for adjusting said limiting
means according to the temperature of the
device, whereby when the device is cold the .
valve may fully open, and whereby as the
device becomes warmer the opening of the
valve is limited more and more to thereby
reduce the priming effect as the device be-
comes warmer, substantially as described.

5. An automatic priming device for the
purpose specified, comprising in combina-
tion a solenoid having a longitudinally ex-
tending passage with a valve seat at one
end, a
seat, an armature working in said passage
and connected to said valve, and adapted to
move said valve away from said valve seat
when the solenoid is energized, means for
limiting the opening moveinent of said valve
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under the influence of said solenoid, and
temperature actuated means for adjusting
said limiting means according to the tem-
perature of the device, whereby when the
device is cold the valve may fully open, and
whereby as the device becomes warmer the
opening of the valve is limited more and
more to thereby reduce the priming effect
as the device becomes warmer, substantially
as described. v

6. An automatic priming device for the
purpose specified, comprising in combina.
tion a solenoid, a Passage through which
fuel may flow for priming purposes, a valve
in said passage,
be influenced by said solenoid, a connection
from said armature to said valve, whereby
when the solenoid is energized the aymature
tends to move the valve away from its seat
to allow fuel to flow through the Ppassage,
and temperature actuated means for limit-
ing the movement of the valve away from
its seat as aforesaid, whereby as the tem-
perature of the device rises the opening
movement of the valve is limited more and
more, substantially as described.

7. An automatic priming device for the
purpose specified, comprising in combing-
ticn a solenoid, a passage through which
fuel may flow for priming purposes, a valve
in said passage, an armature in Position to
be influenced by the solenoid, a connection
from said armature to said valve, whereby

an armature in position to’

‘when the solenoid is energized the armature

tends to move the valve away from its seat
to allow fuel to flow through' the passage,
temperature actuated means for limiting the
movement of the valve away from its seat
as aforesaid, whereby as the temperature
of the device rises the opening movement
of the valve is limited more and more, and
temperature actuated means for opening the
circuit supplying current to the solenoid
when the temperature of the device exceeds
a predetermined limit, substantially as de-
scribed. .

8. An automatic priming device for the
purpose specified, includin
trolling the admission of fue] to the engine,
means under the control of the operator for
opening said valve for priming purposes,
and temperature actuated means for regu-
lating the amount of fuel delivered by the
priming device when the valve is opened,
substantially as described.

9. An automatic priming device for the
purpose specified, including a valve for con.-
trolling the admission of fuel to the engine,
means under the control of the operator for
opening said valve, and temperature actu-
ated means operable according to the tem-
perature of a selected part of the engine for
rendering inoperative said, opening means,
substantially as described,

DANIEL ROESCH.
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