
GB 2 055 976 B    1 SPECIFICATION Fuel Primer for an Internal Combustion
Engine The invention generally relates to internal combustion engines and,
more particularly, to fuel priming systems for internal combustion engines.
5      Fuel priming systems for internal combustion engines are known and
disclosed in the following    5 United States Patents: Parker
2,287,900    June 30,1942 Casteel                   2,553,079    May
15,1951 Roosa                     2,281,183    January 28,1958 10
Gastinne                  3,548,796    December 22,1970                  10
Schlagmuller et al        3,614,945    October 26,1971 Rachel
3,646,915    March 7,1972 Nagyetal                 3,646,918    March
7,1972 Aono                      3,704,702    December 5,1972 15
Porsche et al             3,799,138    March 26,1974                     15
Mondt                     3,888,223    June 10, 1975 The invention provides
an engine comprising a combustion chamber and wall means for defining a
fuel induction passage having a fuel outlet port communicating with the
combustion chamber. First fuel delivery means communicates with the
combustion chamber and is adapted for connection to a 20 fuel source, the
first fuel delivery means being operative for introducing fuel from the
fuel source into   20 the combustion chamber. In addition, second fuel
delivery means is adapted for connection to a fuel source and includes
nozzle means which extends into the fuel induction passage adjacent to the
fuel outlet port for emitting fuel directly into the combustion chamber
through the fuel outlet port. The second fuel delivery means is thereby
operative for introducing fuel from the source directly into the 25
combustion chamber through the nozzle means in addition to the fuel which
is introduced by the first   25 fuel delivery means. Control means is
connected to the second fuel delivery means for selectively operating the
second fuel delivery means to introduce fuel directly into the combustion
chamber through the nozzle means. In accordance with one embodiment of the
invention, the first fuel delivery means includes first 30 fuel conduit
means for conducting fuel from the fuel source to the combustion chamber,
and first fuel   30 pumping means which communicates with the first fuel
conduit means for pumping fuel through the first fuel conduit means from
the fuel source into the combustion chamber. In this embodiment, the second
fuel delivery means Includes second fuel conduit means which communicates
with the first fuel pumping means and the nozzle means and which conducts
fuel from the first fuel pumping means into 35 the combustion chamber
through the nozzle means subject to the operation of the control means.  35
In accordance with one embodiment of the invention, the control means
includes valve means which communicates with the second fuel conduit means
and which is operatively movable between a closed position for interrupting
the conduction of fuel from the first fuel pumping means into the
combustion chamber through the nozzle means and an open position for
permitting the conduction of 40 fuel from the first fuel pumping means into
the combustion chamber through the nozzle means.  40 In accordance with one
embodiment of the invention, the valve means is biased toward the closed
position, and activating means is provided for moving the valve means
against the action of the biasing means from the closed position to the
open position. In accordance with one embodiment of the invention, the
activating means includes an 45 electrically actuated solenoid as well as
manual means for moving the first valve means from the  45 closed position
to the open position against the action of the biasing means. One of the
principal features of the invention is the provision of an engine having
second fuel delivery means which Is selectively operable for emitting fuel
directly into the combustion chamber through a nozzle to enrich the
quantity of combustible fuel which is delivered to the engine. 50
Other features and advantages of the embodiments of the invention will
become apparent upon   50 reviewing the following general description, the
accompanying drawings, and the appended claims. In the drawings: Fig. 1 is
a diagrammatic view of an internal combustion chamber which embodies
various of the features of the invention; and 55      Fig. 2 is a broken
away side view of the control valve which is incorporated in the engine
shown  55 in Fig. 1. Before explaining the embodiments of the invention in
detail, it is to be understood that the 



invention is not limited in its application to the details of construction
and the arrangement of components set forth in the following description or
illustrated in the drawings. The invention is 60 capable of other
embodiments and of being practiced and carried out in various ways. Also,
it is to be   60 understood that the phraseology and terminology employed
herein is for the purpose of description and should not be regarded as
limiting.    2
GB 2 055 976 B    2 Shown in Fig. 1 is an internal combustion engine 10
which embodies various of the features of the invention. Generally, the
engine 10 includes a combustion chamber 12 and associated first and second
fuel delivery means, respectively 14 and 16 which introduce fuel into the
combustion chamber 12 to sustain engine operation. 5      While various
engine constructions are possible, in the illustrated embodiment, a block
member    5 22 includes a cylinder 24 which defines the combustion chamber
12. The block member 22 also includes a crankcase 26 which extends from the
cylinder 24. A piston 28 is mounted for reciprocative movement inside the
cylinder 24, being connected by a connecting rod 30 to a crankshaft 32
which is rotatably mounted in the crankcase 26. A spark plug. 34 or the
like extends into the combustion 10 chamber 12, and fuel which isintroduced
into the combustion chamber 12 by the first and second fuel  10 delivery
means 14 and 16 is ignited by the spark plug 34, thereby causing
reciprocative movement of the piston 28 which in turn drives the crankshaft
32. The block member 22 also includes wall means 72 which defines a fuel
induction passage 57 having a fuel intake port 74 communicating with the
crankcase 26 and a fuel outlet port 76 15 communicating with the combustion
chamber 12.                                            15 The first fuel
delivery means. 14 Includes first fuel conduit means 36 which is suitably
connected to a source of fuel 20 and conducts fuel from the fuel source 20
to the combustion chamber 12. While various constructions are possible, in
the illustrated embodiment, the first fuel conduit means 36 includes an air
induction passage 38 which directs air from the atmosphere into the
crankcase 26, 20 typically through a conventional reed valve assembly 40. A
conduit 42 delivers fuel from the fuel.  20 source 20 into the airinduction
passage 38, and first fuel pumping means 44, such as an electrical fuel
pump or the like, is provided for pumping fuel through the conduit 42. . By
virtue of this construction, an air-fuel mixture .is formed in the air
induction passage 38, being thereafter drawn through the reed valve
assembly 40 and the fuel induction passage 57 into the. 25 combustion
chamber 12 in response to pulsating pressure variations which occur in the
crankcase 26    25 and which are occasioned by piston reciprocation. As
should now be apparent, the first fuel delivery means .14 represents the
primary fuel supply system for the engine 1.0;   - When the engine 10 Is
cold or has been Inoperative for some time, it is often desirable to crank
the engine. 10, such as by a manually or electrically actuated starter
mechanism (not shown), for an 30 extended period of time in order that a
sufficient combustible quantity of fuel is delivered. by the first  30 fuel
delivery means 14 to the combustion chamber 12. To supplement the supply of
combustible fuel which is introduced Into the combustion chamber 12 during
cranking operations, and to thereby facilitate starting of the engine 10,
the second fuel delivery means 16 introduces fuel into the combustion
chamber 12 in addition to the fuel which is introduced by the first fuel
delivery means 14. 35 Assoclated control means 46 is connected with the
second fuel delivery means 16 so that the second    35 fuel delivery means
16 can be selectively operated. As thus described, the second fuel delivery
means. 16 represents a fuel priming system for the engine 10.    - While
various constructions are possible, in the illustrated embodiment, the
second fuel delivery means 16 Includes second fuel conduit means 48 which
communicates with the fuel pump 44 and the 40 combustion chamber 12 and
which conducts fuel from the fuel pump 44 into the combustion chamber  40
12, subject to the operation of the control means 46. More 'particularly, a
first conduit 50 has an inlet end 52 which is connected with the fuel pump
44 and has an outlet end 54 which is. connected to a fuel metering orifice
or nozzle 56. The nozzle 56 extends into the fuel induction passage 57
adjacent to the fuel outlet port 76 such that fuel emitted by 45 the nozzle
56 enters the combustion chamber 12 through the outlet port 76 in addition
to the fuel  45 which is introduced by the first fuel delivery means 14 and
which is drawn by pulsating pressure through the fuel induction passage 57
via the fuel intake port 74. By virtue of this construction, fuel delivered
by the second fuel delivery means 16 is emitted directly into the
combustion chamber 12 through the outlet port 76, and the requirement for a



50 conventional choke valve assembly (not shown) in the air induction
passage 38 is thereby eliminated.   50 Likewise, the possibility of
"over-choking" or flooding the engine 10 during priming is substantially
reduced, inasmuch as any excess fuel emitted into the combustion chamber
12. by the nozzle 56 will be quickly expelledfrom the combustion chamber 12
through the exhaust port 60 by pulsating pressure occasioned by piston
reciprocation during cranking. 55      Referring now to Figure 2, the
control means 46, which controls the conduction of fuel through  55 the
second fuel delivery means 16, includes a valve assembly 60 which is
connected in line with the first conduit 50 between the fuel pump 44 and
the nozzle 56. The valve 60 is operatively movable between a closed
position (shown in phantom lines In Fig.2 for interrupting the flow of fuel
to the nozzle 56 through the first conduit 50 and an open position (shown
in solid lines in Fig. 2) for 60 permitting the flow of fuel to the nozzle
56 through the first conduit 50.          60 In order that the valve 60 may
be selectively moved between .the closed and open positions, in the
illustrated embodiment. see Fig. 2), the valve 60 is biased toward :the
closed position, such as by a spring 62, and an electrically controlled
solenoid 64 is operatively connected with the valve 60 for moving the valve
60 from the closed position to the open position against the-action of the
biasing 65 spring 62. The solenoid 64 is in turn operated by means of a
conventional switch 66 which is  65    GB 2 055 976 B       3 accessible
for operation by the engine operator. Thus, as the operator actuates the
engine starter mechanism (not shown), the operator may simultaneously
actuate the switch 66 to operate the second fuel delivery means 18 to prime
the engine 10. As heretofore described, the fuel pump 44 and the valve 60
are electrically actuated, typically by 5 means of a battery (not shown).
In order that the engine may be manually primed should electrical  5
failure occur, a manually actuated fuel pump, such as a resilient "squeeze"
bulb 68 or the like (shown in phantom lines In Fig. 2), may be connected
with the first conduit 50, and a manually actuated lever assembly 70 may be
operatively connected with the valve 60 so that the valve 60 may be
manually opened against the action of the biasing spring 62. The squeeze
bulb 68 and lever assembly 70 provide 10 a secondary or back-up primer
system should electrical failure occur.                  10 The second fuel
delivery means 16 as heretofore described is applicable for use with
engines having more than one combustion chamber. More particularly and as
shown diagrammatically in phantom lines in Fig. 1, additional conduits 50a,
50b, 50c, etc. may communicate with the conduit 50 downstream of the
control valve 60. While not shown in Fig. 1, it is to be appreciated that
each 15 additional conduit 50a, 50b, 50c, etc. communicates with an
associated combustion chamber in  15 identical fashion as conduit 50
communicates with the combustion chamber 12 through the nozzle 56. Thus,
operation of the control valve 60 serves to emit fuel directly and
simultaneously into all combustion chambers. Various of the features of the
invention are set forth in the following claims. 20 Claims
20 1. An engine comprising a combustion chamber, wall means defining a fuel
induction passage having a fuel outlet port communicating with said
combustion chamber, first fuel delivery means communicating with said
combustion chamber and adapted for connection to a fuel source, said first
fuel delivery means being operative for introducing fuel from the fuel
source into said combustion 25 chamber, second fuel delivery means adapted
for connection to a fuel source and including nozzle  25 means extending
Into said fuel induction passage adjacent to said fuel outlet port for
emitting fuel directly into said combustion chamber through said fuel
outlet port, said second fuel delivery means being operative for
introducing fuel directly into said combustion chamber through said nozzle
means in addition to the fuel introduced by said first fuel delivery means,
and control means connected to said 30 fuel delivery means for selectively
operating said fuel delivery means to introduce fuel into said  30
combustion chamber through said nozzle. 2. An engine according to Claim 1
wherein first fuel delivery means includes first fuel conduit means for
conducting fuel from the fuel source into said combustion chamber, and
first fuel pumping means communicating with said first fuel conduit means
for pumping fuel through said first fuel 35 conduit means from the fuel
source into said combustion chamber.                       35 3. An engine
according to claim 2 wherein said second fuel delivery means includes
second fuel conduit means communicating with said first fuel pumping means
and said nozzle means and operative for conducting fuel from said first
fuel pumping means directly into said combustion chamber 



through said nozzle means subject to the operation of said control means.
40      4. An engine according to Claim 3 wherein said control means
includes valve means  40 communicating with said second fuel conduit means
and operatively movable between a closed position for interrupting the
conduction of fuel from said first fuel pumping means to said combustion
chamber through said nozzle means and an open position for permitting the
conduction of fuel from said first fuel pumping means to said combustion
chamber through said nozzle means, and means for 45 selectively moving said
valve means between said closed position and said open position.  45 5. An
engine according to Claim 4 wherein said means for selectively moving said
valve means includes means for biasing said valve means toward said closed
position, and activating means for moving said valve means against the
action of said biasing means from said closed position to said open
position. 50      6. An engine according to Claim 5 wherein said activating
means includes an electrically actuated  50 solenoid. 7. An engine
according to Claim 5 or 6 wherein said activating means includes means for
manually moving said first valve means from said closed position to said
open position. 8. An engine according to claim 3 and further including a
piston mounted for reciprocative 55 movement within said combustion chamber
and a crankcase extending from said combustion  55 chamber, said crankcase
forming a source of pulsating pressure in response to piston reciprocation,
wherein said fuel induction passage includes an intake port spaced from
said fuel outlet port and communicating with said crankcase, and wherein
said first fuel delivery means includes a carburetor communicating with
said crankcase for emitting fuel into said crankcase for delivery through
said fuel 60 induction passage from said crankcase into said combustion
chamber in response to pulsating pressure 60 variations occasioned by
piston reciprocation. 9. A fuel primer for internal combustion engines
substantially as herein described with reference to the accompanying
drawings.    3           GB 2 055 976 B    3 accessible for operation by
the engine operator. Thus, as the operator actuates the engine starter
mechanism (not shown), the operator may simultaneously actuate the switch
66 to operate the second fuel delivery means 16 to prime the engine 10. As
heretofore described, the fuel pump 44 and the valve 60 are electrically
actuated, typically by 5  means of a battery (not shown). In order that the
engine may be manually primed should electrical  5 failure occur, a
manually actuated fuel pump, such as a resilient "squeeze" bulb 68 or the
like (shown in phantom lines In Fig. 2), may be connected with the first
conduit 50, and a manually actuated lever assembly 70 may be operatively
connected with the valve 60 so that the valve 60 may be manually opened
against the action of the biasing spring 62. The squeeze bulb 68 and lever
assembly 70 provide 10 a secondary or back-up primer system should
electrical failure occur.                  10 The second fuel delivery
means 16 as heretofore described is applicable for use with engines having
more than one combustion chamber. More particularly and as shown
diagrammatically in phantom lines In Fig. 1, additional conduits 50a, 50b,
50c, etc. may communicate with the conduit 50 downstream of the control
valve 60. While not shown in Fig. 1, it is to be appreciated that each 15
additional conduit 50a, 50b, 50c, etc. communicates with an associated
combustion chamber in  15 identical fashion as conduit 50 communicates with
the combustion chamber 12 through the nozzle 56. Thus, operation of the
control valve 60 serves to emit fuel directly and simultaneously into all
combustion chambers. Various of the features of the invention are set forth
in the following claims. 20 Claims
20 1. An engine comprising a combustion chamber, wall means defining a fuel
induction passage having a fuel outlet port communicating with said
combustion chamber, first fuel delivery means communicating with said
combustion chamber and adapted for connection to a fuel source, said first
fuel delivery means being operative for introducing fuel from the fuel
source into said combustion 25 chamber, second fuel delivery means adapted
for connection to a fuel source and including nozzle  25 means extending
into said fuel induction passage adjacent to said fuel outlet port for
emitting fuel directly into said combustion chamber through said fuel
outlet port, said second fuel delivery means being operative for
introducing fuel directly into said combustion chamber through said nozzle
means in addition to the fuel introduced by said first fuel delivery means,
and control means connected to said 



30 fuel delivery means for selectively operating said fuel delivery means
to introduce fuel into said  30 combustion chamber through said nozzle. 2.
An engine according to Claim 1 wherein first fuel delivery means includes
first fuel conduit means for conducting fuel from the fuel source into said
combustion chamber, and first fuel pumping means communicating with said
first fuel conduit means for pumping fuel through said first fuel 35
conduit means from the fuel source into said combustion chamber.
35 3. An engine according to claim 2 wherein said second fuel delivery
means includes second fuel conduit means communicating with said first fuel
pumping means and said nozzle means and operative for conducting fuel from
said first fuel pumping means directly into said combustion chamber through
said nozzle means subject to the operation of said control means. 40
4. An engine according to Claim 3 wherein said control means Includes valve
means  40 communicating with said second fuel conduit means and operatively
movable between a closed position for Interrupting the conduction of fuel
from said first fuel pumping means to said combustion chamber through said
nozzle means and an open position for permitting the conduction of fuel
from said first fuel pumping means to said combustion chamber through said
nozzle means, and means for 45 selectively moving said valve means between
said closed position and said open position.  45. 5. An engine according to
Claim 4 wherein said means for selectively moving said valve means includes
means for biasing said valve means toward said closed position, and
activating means for moving said valve means against the action of said
biasing means from said closed position to said open position. 50      6.
An engine according to Claim 5 wherein said activating means includes an
electrically actuated  50 solenoid. 7. An engine according to Claim 5 or 6
wherein said activating means includes means for manually moving said first
valve means from said closed position to said open position. 8. An engine
according to claim 3 and further including a piston mounted for
reciprocative 55 movement within said combustion chamber and a crankcase
extending from said combustion  55 chamber, said crankcase forming a source
of pulsating pressure in response to piston reciprocation, wherein said
fuel induction passage includes an intake port spaced from said fuel outlet
port and communicating with said crankcase, and wherein said first fuel
delivery means includes a carburetor communicating with said crankcase for
emitting fuel into said crankcase for delivery through said fuel 60
induction passage from said crankcase Into said combustion chamber in
response to pulsating pressure  60- variations occasioned by piston
reciprocation. 9. A fuel primer for internal combustion engines
substantially as herein described with reference to the accompanying
drawings.    4
GB 2 055 976 B     4 10. An engine comprising a combustion chamber, wall
means defining a fuel induction passage having a fuel outlet port
communicating with said combustion chamber, fuel pumping means adapted for
connection to a fuel source, first fuel delivery means communicating with
said fuel pumping means for delivery of fuel thereinto and with said fuel
induction passage for introducing fuel therefrom into 5 said combustion
chamber; second fuel delivery means communicating with said fuel pumping
means   .5 for delivery of fuel thereinto independently of said first fuel
delivery means and including nozzle means extending into said fuel
induction passage adjacent to said fuel outlet port for emitting fuel
directly into said combustion chamber through said fuel outlet port, said
second fuel delivery means being operative for introducing fuel directly
into said combustion chamber through said nozzle means In addition to the
10 fuel introduced by said first fuel delivery means, and control means
connected to said second fuel  10 delivery means for selectively operating
said second fuel delivery means to introduce fuel into said combustion
chamber through said nozzle. Printed for Her Majesty's Stationery Office by
the Courier Press, Leamington Spa, 1983. Published by the Patent Office. 25
Southampton Buildings. London, WC2A lAY, from which copies may be obtained


