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UNITED STATES PATENT OFFICE 
2,652,038 

MULTIPLE CYLNDER INTERNAL 
COMBUSTON ENGINE 

Albert H. Winkler, South Bend, Ind., assignor to 
Bendix Aviation Corporation, South Bend, Ind., 
a corporation of Delaware 

Application May 29, 1947, Serial No. 751,282 
(C. 123-52) 10 Claims. 

1. 
The present invention relates to internal com 

bustion engines and more particularly to a multi 
ple cylinder internal combustion engine in which 
less than the full number of cylinders may be 
used to deliver power during certain stages of 
engine operation. 
One of the principal objects of the present 

invention is to provide a multiple cylinder inter 
nal combustion engine in which the effective 
number of power cylinders varies in accordance 
with engine power output requirements. 
Another object of the present invention is to 

provide an internal combustion engine for giv 
ing high economy during certain stages of engine 
Operation and for giving high power output in 
other stages of operation. 
Another object is to provide a multiple cylin 

der internal combustion engine wherein less than 
the full number of cylinders may be employed 
during idling and cruising and the full number 
of cylinders employed for starting, during power 
pick-up and high power output. 
Another object of the invention is to provide 

an internal combustion engine Which gives high 
economy for low power engine output. 

Still another object is to provide in a multiple 
cylinder internal combustion engine a mecha 
nism for rendering a portion of the cylinders 
inoperable during certain stages of engine opera 
tion and for rendering said cylinders operable 
for other stages of engine operation. 

Still another object of the present invention is 
to provide a mechanism for rendering a portion 
of a multiple cylinder internal combustion en 
gine inoperable and simultaneously therewith 
decreasing the source of available fuel and air 
mixture for said engine. 
A further object is to provide a mechanism for 

automatically cutting in or cutting out a portion 
of the cylinders of a multiple cylinder internal 
combustion engine as the requirements of the 
engine shift between low and high power opera 
tion. 
A further object is to provide a mechanism for 

rendering a portion of the cylinders in a multiple 
cylinder internal combustion engine inoperable, 
which may be readily installed in or removed 
from standard automobile engines. 
A still further object of the present invention 

is to provide in the aforementioned multiple cyl 
inder engines a mechanism for rendering a por 
tion of the cylinders inoperative wherein the 
power loss through said inoperative cylinders is 
reduced to the minimum. 
Additional objects and advantages will appear 
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2 
from the following description and accompany 
ing drawings, wherein one specific embodiment 
of my invention is disclosed. The engine con 
struction and control mechanism therefor com 
prising the subject matter of the present inven 
tion are not limited to the embodiment disclosed 
herein nor to any particular type of internal 
COmbustion engine, but are understood to be gen 
erally adaptable to any of the aforesaid engines 
having a plurality of cylinders with lift-type in 
take and exhaust valves. The invention in its 
broadest aspects contemplates the use of a valve 
tappet Construction and cooperating control 
mechanism for a portion of the cylinders, which 
Will render the valves for said cylinders and con 
Sequently said cylinders inoperable, except dur 
ing starting, acceleration and high power output. 
The high economy of engine operation obtained 
by the present construction results not only from 
the use of leSS than the full number of cylinders 
for low power requirements but also from the 
complete sealing of the inoperative cylinders by 
the closing of the intake and exhaust valve to 
prevent said cylinders from pumping air and 
thereby placing an undue drag on the operable 
cylinders. The construction and operation of one 
means for accomplishing this will be fully de 
Scribed hereinafter. 
In the drawings, 
Figure 1 is a side elevation of a multiple cylin 

der internal combustion engine showing sche 
matically the several elements comprising the 
present invention, the position of said elements 
being rearranged to more advantageously show 
the functional relationship thereof; 

Figure 2 is an isometric partial cross-section 
through the valve control mechanism for render 
ing a portion of the cylinders inoperative; 

Figure 3 is an elevation of the actuating means 
for the valve control mechanism; 

Figure 4 is a cross-section through a tappet 
ShoWing said tappet in operative position when 
the valve operated thereby is closed; 

Figure 5 is a cross-section through a tappet 
showing the tappet in operative position when 
the valve operated thereby is opened; 

Figure 6 is a cross-section through a tappet 
showing the tappet in inoperative position; 

Figure 7 is a cross-section of a valve tappet 
Similar to Figure 6 showing the tappet in inop 
erative position when the valve operated there 
by would normally be opened; 

Figure 8 is a vertical cross-section of a car 
buretor for use on the aforementioned engines 
Wherein the Several component parts are rear 
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ranged to more clearly show the full relationships 
thereof: 

Figure 9 is a vertical cross-section of a cal 
buretor showing one embodiment of a Spark ad 
vance nechanism connected thereWith; 

Figure 10 is a schematic view of another em 
bodiment of a spark advance mechanism; 

Figure 11 is a schematic view of a carburetor 
showing a spark advance connection; 

Figure 12 is a schematic view of a carburetor 
similar to Figure 11 showing another arrange 
ment of a spark advance connection; and 
Figure 13 is a diagram of the electrical control 

system of the present invention. 
The present invention may be readily under 

stood by referring to the accompanying drawings 
in which Figure 1 shows a multiple cylinder in 
ternal combustion engine in combination with 
the present engine control mechanism wherein 
numeral designates a conventional spark dis 
tributor, 2 a carburetor, 4 a spark advance 
mechanism, S a vacuum actuated Switch for the 
Split engine control, 8 a. Inanually actuated 
SWitch for said control, 20 a speed responsive 
switch for said control and 22 a tappet assemi 
bly for controlling the operation of a portion of 
the cylinders, said tappet assembly being actu 
ated by a solenoid mechanism 24 in response to 
the aforementioned control Switches. The Sev. 
eral switches are connected by leads to relays 
in box 25 which in turn control Solenoid mecha 
nism 24. With the exception of the mechanism 
for rendering a portion of the cylinders inopera 
ble and the control System for said mechanism, 
the present, engine is a conventional multiple 
cylinder internal combustion engine. The one 
shown in Figure 1 is a standard six cylinder, 
head motor with lift-type valves. Of the six 
cylinders, three are part time operating cylin 
der's. 
the specification and in the appended claims, the 
cylinders which remain in operation the entire 
time that the engine is running will be referred 
to as the “normal' cylinders and the cylinders 
Which are operable only during starting acceler 
ation and high power output will be referred to 
as the "power' cylinders. 
in the drawings, the normal cylinders are the 
front three and the power cylinders are the rear 
three, although any other suitable arrangement 
of the power and the normal cylinders may be 
used, as for example the cylinders of the two 
Sets may be alternated. The tappets for the 
Valves of the power cylinders are shown sche 
matically at numeral 22. The running of the 
engine On all six cylinders will be referred to as 
"Standard engine operation' and the running of 
the 2ngine on only the three front cylinders will 
be referred to as "split engine operation.' 
The tappets or valve lifters of assembly 22, 

Which are claimed in a divisional application Se 
rial No. 361,694, filed June 15, 1953, are shown 
in detail in Figures 2 and 4 to 7, inclusive, in 
various steps of operation are of the hydrau 
lic type. They consist of a reciprocable sleeve 26 
mounted in a bushing 28 of housing 30 and urged 
against the periphery of cam 32 on shaft 34 by 
Spring 36, said housing being a hollow casting 
Which forms a conduit for Supplying fluid to said 
tappet through orifices 38 and 49 of housing 30 
and bushing 28. Sleeve 26 slips over a hollow 
piston 4 and during split engine operation is 
adapted to move axially relative to said piston. 
Piston a butts against the lower end of a valve 
stem 42 and is constantly urged into engagement 

For convenience in description throughout 

In the engine shown 

5 

50 

60 

70 

75 

4 
therewith by a spring 44 reacting between the 
lower side of piston head 46 and the top end 
of bushing 28, said piston being prevented from 
rotating in sleeve 26 by arm 48 secured to piston 
head 46 and a guide pin 50 on which said arm 
is adapted to slide. During normal engine op 
eation, piston 4 moves in unison with sleeve 
26 to actuate valve 52 mounted on the upper end 
of stem 42. The interior of housing 3 communi 
cates with the interior of sleeve 26 through ori 
fices 38 and 4, annular recess 5 in the periphery 
of said sleeve and one or more ports 55 connecting 
said recess with chamber 56. This chamber corn 
illnicates With a Second chamber 5 in Said 
sleeve through a fluid passageway having a ball 
check valve 62 consisting of a Small cylindrical 
chamber having a lower port, 38 and an upper 
port 6) and a freely movable ball 62 adapted to 
seat over port 58 to prevent backflow of fluid in 
chamber 5. In standard operation, the volume 
of chamber 57 will vary as the tappet automati 
cally adjusts its length to that required to prop 
erly seat the respective intake or exhaust valve. 
The hollow interior of piston 4 forms a con 

duit, for fluid flowing from chambel 5 back to 
the fillid Source, the upper end of said piston 
CGrinnunicating with the interior of the tappet 
chamber 83 (Figure 1) through one or more ports 
32. In the lower end of piston 4 , a conical valve 
6 seats over orifice 68 of insert 79 and under cer 

tain operating conditions is adapted to retain 
the fluid in chamber 57. Valve 66 is supported 
by a valve stem 72 and is urged to its closed 
20Sition over orifice 68 by a coil spring 74 react 
ing between the upper end of orifice insert 79 
and the lower side of collar 6, said collar being 
rigidly secured to the central portion of valve 
stern E2. During split engine operation, valve G6 
is opened by a can 78 on shaft 80 actuating piv 
oted lever 82 which engages the upper end of 
Stem 2 and urges said stem and valve 63 down 
Wardly against the force of spring 4, thus open 
ing said valve to permit the fluid to flow from 
chamber 3. A separate cam is provided for the 
intake valve and one for the exhaust valve. The 
tappet controlled by cam 78 actuates an exhaust 
Valve. The cam for controlling the tappet of the 
intake Valve is shown at numeral 83 and is po 
Sitioned one quarter of a revolution ahead of 
the Cann operating the exhaust valve. With this 
arrangement, the exhaust valve is rendered in 
Operable after the intake valve so that the com 
bustion products of the last explosion before the 
cylinders become inoperative will be expelled. 
This is inaportant since, as previously mentioned, 
the valves of the power cylinders are completely 
closed during Split engine operation, and the en 
trapment of combustion products from an ex 
plosion would cause undue drag on the engine 
during Split engine operation. In the change 
from Standard to Split engine operation, cam 78, 
controlling the tappet shown in Figures 4 to 7, 
follows in sequence of time the one shown par 
tially in broken lines. The tappet shown in these 
figures, therefore, controls an exhaust valve; 
however, the construction and operation of the 
tappet for an intake valve are the same as the 
construction and operation for an exhaust wave 
So that the description of the tappet shown in 
Said figures is equally applicable to a tappet for 
an intake valve. A conventional valve spring 24 
which reacts between a portion of the cylinder 
block and collar 86 of valve stem 42 constantly 
larges valve 52 toward its closed position. 
The tappets in the assembly are directly con 
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trolled by two solenoids 88 and 90, shown clearly 
in Figure 3, arranged diametrically opposite to 
One another and connected by a reciprocable rod 
92. The central portion of rod 92 is connected by 
a lever 94 with a sector gear 96 which meshes 
With gear 9 which in turn meshes With Small 
gear 98 mounted on the end of shifter rod 80. 
Movement of the rod 92 to the right by solenoid 
9 causes shifter rod 8 to rotate clockwise 180 
degrees and to cause can 78 to actuate lever 82 
which opens valve 66, thus rendering the cylin 
ders controlled by said tappets inoperative, as 
will be more fully explained hereinafter. 
In the present embodiment of the invention, 

the intake manifold 00 supplying the normal 
cylinders is functionally independent from intake 
manifold 02 Supplying the cylinders rendered 
inoperable during split engine operation. These 
two intake manifolds are preferably supplied with 
the fuel-air mixture from two independent car 
buretors or from a single carburetor having two 
Separate induction passages with a main dis 
charge nozzle, power enrichment jet and acceler 
atting pump for each of Said induction passages. 
A carburetor having two separate induction pas 
SageS Suitable for the present invention is shown 
in Figure 8 of the drawings. The several con 
ventional elements of the carburetor have been 
rearranged to more clearly show the functional 
relationships of Said elements to one another. 
The right and left sides of the carburetor, as 
shown in the drawing, are substantially the same 
with the exception that on Only the right side is 
included a spark advance mechanism. The 
carburetor consists of induction passage 04 
leading to the normal cylinders and induction 
passage 06 leading to the power cylinders, said 
induction passages being separated by a vertical 
partition 98 which, as shown in the drawing, ex 
tends from the entrance of the air horn 0 to 
the lower side of the intake manifold. A choke 
valve 2 mounted on shaft 4 is disposed near 
the air entrance of air horn i O and is adapted 
to be actuated by either an automatic choke 
mechanism or by the operator through any suit 
able linkage connected to one end of shaft f4. 
The choke valve is divided equally into two sep 
arate sections by partition f O3, though they func 
tion in unison during the operation of the engine. 
Since the elements comprising one-half of the 
carburetor are substantially the same as those 
of the other half, the same numerals with primes 
Will be used for designating the elements for the 
garburetor half Supplying the power cylinderS aS 
those used for the half supplying the normal cyl 
inderS. 

In the main carburetor body 6, the induction 
passage 64 leading to the normal cylinders con 
tains a large venturi 8 formed integrally with 
the main body and a small venturi 20 axially 
aligned with said large venturi and held con 
centrically in the throat of said large venturi by 
the end of the main discharge jet f 22. Said main 
discharge jet extends from the throat of Small 
Venturi 20 into the float chamber 24 and COn 
tains a metering jet (not shown) in the lower end 
thereof. The float chamber 24 shown in part 
on each side of the Schematic view of the car 
buretor consists of a single chamber in which are 
disposed a pair of floats 26 and 25' connected 
to each other by an arm 27 so arranged as to 
regulate the fuel inlet valve (not shown) in ac 
cordance with the quantity of fuel in chamber 
24. The main body 6 is mounted on throttle 
body 28 in which are disposed throttle valves 29 
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6 
and 29' mounted on throttle shaft 30. The 
throttle body is mounted on an intake manifold 
having two separate branches 00 and O2, the 
former leading to the normal cylinders and the 
latter to the power cylinders. 
In main body 6 adjacent the float chamber 

is a vacuum actuated power enrichment means 
32 consisting of a cylinder 34 separated into 
an upper and lower section by insert 36. The 
upper Section of cylinder 34 contains a recipro 
cable piston 38 secured to the upper end of rod 
f40 which is adapted to move axially through 
insert 36. A spring 42 reacting between the 
lower side of insert, 36 and the top side of shoe 
44 urges rod 4) downwardly and shoe 44 into 
engagement with the valve stem of a conical 
Valve 46 controlling the flow of fuel from the 
float chamber 24 through power enrichment jet 
f4 and conduit 48 to the main discharge jet f 22 
posterior to the main fuel metering jet located 
therein. When shoe 44 engages the stem of 
Valve f46, it urges said valve in the opening di 
rection in opposition to Spring 49. The upper 
end of cylinder 34 is connected by conduit 52 
with the induction passage for the normal op 
erating cylinders on the engine side of the throttle 
valve. Engine Suction is thus transmitted 
through said conduit to the upper end of cylinder 
f34 and lifts piston 38, rod 40 and shoe 44 in 
opposition to spring 42, when the vacuum in the 
intake manifold becomes sufficiently high to 
Overcome the force of Said Spring. It is thus seen 
that when the intake manifold vacuum is rela 
tively high as when the throttle valve is closed, 
piston f38 is held in the upper end of cylinder 34 
and shoe 44 is held in its lifted position, as shown 
in the dra Wings, disengaged from the stem of 
Valve 46, thus permitting Said valve to remain 
closed so that only the normal supply of fuel is 
discharged through the main discharge jet. 
When the vacuum in the induction passage on 
the engine side of the throttle valve becomes so 
low that spring f 42 can overcome said vacuum 
above piston 38, as when the throttle valve is 
moved to wide open position, shoe 44 is moved 
into engagement with the stem of valve 46 and 
OpenS Said valve to admit additional fuel into the 
main discharge jet for high power output of the 
engine. On certain types of engines it may be 
desirable to omit the power enrichment jet or it 
may be necessary for satisfactory operation to 
rearrange the actuating means so that the jet 
will be open at times other than at high power 
output. 
The power enrichment means for the power 

cylinders is the same in construction and opera 
tion as the one described in the preceding para 
graph, but it is adapted to operate only during 
the time its respective cylinders are in operation. 
A manually actuated accelerating punp 58 is 

provided for each induction passage and, in refer 
ence to the one supplying the normal cylinders, 
consists of cylinder 68, a piston 82 adapted to 
reciprocate therein secured to the lower end of 
sleeve 64, said sleeve being adapted to slide on 
the end of rod 66 to form a lost notion Connec 
tion between piston 62 and said rod. The piston 
and sleeve are urged downwardly relative to rod 
6s by a coil spring 68 reacting between the top 

side of piston 62 and the bottom side of Spring 
retainer 7) rigidly secured against axial move 
ment on said rod. The upper end of cylinder 6 
is sealed with a corrugated rubber capsule or the 
like adapted to permit the free movement of rod 
66. The upper end of rod 66 is connected by 
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a suitable linkage, shown in part at numeral , 
with a throttle Valve actuating means. In the 
'operation of the accelerating punp, when the 
throttle valve is moved to closed position, piston. 
62 is lifted to the position shown in the dra Wings 
and fuel fiows from the float chamber through 
check waive 2 into the lower end-of-cylinder 60 
beneath said piston which is held in this raised 
position so long as the throttle valve remains in 
ciosed position. When the throttle valve moves 
in the opening direction, rod 66 is noved down 
wardly, causing spring retainer is and spring i8 
to urge piston 62 toward the lower end of Cylin 
der is, thus forcing the fuel in that end of the 
cylinder to flow through orifice 4 of valve FS 
into conduit 3 and thence froin the discharge 
end of said conduit adjacent Small venturi 20 
into the induction passage 4. The accelerating 
pump 58 for the power cylinders is rendered in 
operative during split engine Operation by a 
Solenoid 89 through a suitable iiiakage that pre 
vents the throttie Valve actuating Elechanism. 
from moving piston 62’. A linkage 8 for pre 
venting operation of said piston is shown Scher 
matically in Figure 8 and consists of a bell Crank. 
82 and a longitudinal movable rod f$3 provided 
with a pin 34 which is adapted to side into slot 
85 of an extension 86 of pump rod 65. When 

solenoid 3 is energized. The linkage Connect 
ing rod 66 with the throttle valve, shown in part. 
at numeral i, is yieldably connected to Said rod. 
by a slot i3 and spring 88 so that said linkage 
can move with thernovement of the throttle valve 
even though piston 66 is held inoperative by pin. 
85 in slot 85. 
While a double barrel carburetor having a Sega 

rate discharge nozzle, accelerating purp and 
power enrichment jet for each induction passage 
is included in this embodiment of the invention, 
a single barrel carburetor mounted On a Conven 
tional intake manifold may be used, provided the 
various elements of the carburetor are Soiaodified 
that the fuel delivered by the carburetor will be 
properly adjusted as the engine shifts between 
split and standard operation. 

In the present engine, the operating conditions 
under which the spark is maintained at various 
advanced positions are the same as those for a 
conventional internal connbustion engine. For 
standard operation of the engine, an extreme 
retardation of the timing is required for Smooth 
iding, but on slight opening of the throttle, an 
appreciable immediate advance of the timing 
should be made. Following this, a further grad 

all advance should be made as the Speed increases 
until a predetermined speed and load are at 
tained, after which the effect of the vacuum Spark 
advance is reduced as the manifold vacuuin is 
decreased. In the present engine, the manifold 
vacuum, for actuating the Spark advance mecha 
nism, varies substantially from standard engine 
to split engine operation for any given engine 
speed. For example, while the engine is running 
at a given R. P. M. and load on standard engine, 
the throttle valve would be more nearly ciosed 
than when the engine is running at the Sane 
R. P. M. and load on split engine. Thus, the 
manifold vacuum would be lower during Split 
engine operation than during standard engine 
operation since the position of the throttle deter 
nines the degree of manifold vacuuin for any 
given speed. In order to adjust the Spark ad 
vance mechanism automatically for either stand 
ard or split engine operation, an electrically 
actuated regulator has been provided for modify 
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S 
ing the operation of a Suction responsive Spark 
advance mechanism. 
One embodiment of a regulator for the Spark 

advance mechanism is shown generally at 9) in 
Figure 8 mounted on the carburetor body adja 
cent the accelerating pump and is shown sche 
matically in Figure 9 in combination with a car 
betOr and a Suction responsive Spark advance 
actuating mechanism. In the ein bodient shown 
in the latter figure, a conduit 96 connects the 
induction passage of the normal cylinders With 
a suction responsive element 98 consisting of tWO 
compartments.200 and 202 Separated from One an 
other by a fluid impervious flexible diaphragin 
20. Conduit 96 communicates with the indiuc 
tion passage through port 26 so disposed in rela 
tion to the throttle valve as to be on ths engine 
side thereof on all throttle positions except closed 
throttle and through port 238 disposed in such a, 
position as to be on the engine side of the throttle 
valve in all throttle positions. Fort 253 is Sui 
stantially Smaller than got 6 and is gi"Ovided 
primarily for the purpose of produci: 2 3, 2relial 
inary lowering of preSStre in COingui, Si So 
that the pressure responsive diaphragrin 23i Still 
respond in mediately to engine SU3tion trans 
Initted through port 206 as the throttle valve is 
opened. The-engine Suction transfitted through 
conduit 96 urges-diaphragm 24, in opposition to 
a spring, not shown, in the direction to 3 dwalace 
the Spark. The-Compartment 232 is vented to the 
atmosphere through port 2 . 
A rod 24 Secured at one-end to the center of 

diaphragm 20 and at the other end to the ris. Ki 

5 tributor is adapted to be aoyed axially by the 
diaphragm in response to Wariations in engine 
suction as transmitted to compartment 23. In 
split engine operation, the engine Suction is trans 
mitted without modification to compartneit, 2t. 
En order to obtain the desired Spark advance for 
any given speed, an air bieed is provided for de 
creasing the effect of the manifold vacuulin in 
compartment 200 when all the cylinders are in 
-Operation. The bleed consists of a conduit 22 
connecting conduit 96 with regulator 9 and a 
conduit 222 connecting said regulator with the air 
intake of the carburetor. Preferably, conduits 
96 and 220 are provided with removable restric 

tions so that the effective capacity of said con 
duits can be accurately adjusted relative to One 
another. The passageway through the regulator 
is controlled by a conical valve 22, which is held 
in open position during standard engine by a coil 
spring 226 urging stem 228 into engagement with 
the upper end of Said valve, thus permitting air 
to flow from the induction passage through con 
duits 222 and 220 into conduit 93. During split 
engine operation, stem 228 is withdrawn from and 
held in Spaced relation to said valve by a solenoid 
shown Schematically at numeral 88, thus per 
mitting spring 232 to close said valve. This sale 
noid performs an additional function in the con 
trol of the split engine operation which has been 
discussed hereinbefore. 

It is seen that during the operation of the 
engine when the throttle valve is closed, the port 
208 below the throttle valve causes a slight low 
ering of the pressure in compartment 20 so that 
the actuating mechanism will be more responsive 
to further increase in engine suction transmitted 
through port 206 as the throttle valve is opened. 
The effect of the suction transmitted through 
port 208 has rao Substantial effect On the ad 
Vancement of the spark. As the throttle valve is 
opened, the Suction immediately effects an ad 
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vancement of the Spark and maintains the Spark 
in the advanced position until there is a substan 
tial decrease in manifold vacuum which results 
when the engine is operating under load with the 
throttle valve open. When the power cylinders 
are inoperable, the solenoid holds stem 228 in 
its lifted position and the bleed 220 is closed by 
Valve 224. So that the desired effect on the Spark 
is obtained during split engine operation. 
Another modification of the Spark advance 

regulator is shown schematically in Figure 10. 
In this embodiment, the air bleed for conduit 
296 is controlled by the pressure in the induction 
passage for the power engine cylinders and in 
cludes a pressure responsive valve 240 for con 
trolling the flow of air through bleed 242. The 
valve is urged to its closed position by a Spring 
244 reacting between the upper end of piston 
24 S and the upper end of cylinder 248 and is 
urged toward open position by engine and ven 
turi suction transmitted through conduits 250, 
252 and 254 to the upper end of cylinder 248. 
While the power cylinders are in operation, piston 
246 is held in the upper end of cylinder 248 and 
the valve carried by said piston is held in open 
position so that air may flow through the con 
duit 242 into conduit 96. In this modification, 
a conduit 256 connects conduit 96 with the 
throat of the venturi for the normal cylinderS So 
that the spark is advanced with increasing air 
flow even though the manifold vacuum is low. 
During high manifold vacuum operation and 
relatively low air flow the manifold vacuum act 
ing through the holes adjacent the throttle valve 
produces the required spark advance. In Split 
engine operation, there is no air flow through 
nor engine suction in the induction paSSage 106 
since the valves of the power cylinders are Con 
pletely closed. Thus, valve 240 remains in its 
lower position completely closing the air bleed 
so that the full effect of the suction created in 
induction passage (04 of the normal cylinders 
is transmitted without modification to chamber 
20. When the power cylinders cut-in for Stand 
ard engine operation, the suction created in in 
duction passage 06 lifts piston 246 and valve 
25 to open the air bleed and thus cause a partial 
decrease in the vacuum transmitted from induc 
tion passage 104 to chamber 200. 

In Figure 11, the spark advance mechanism 
is actuated solely by the suction at the throat of 
the venturi in induction passage 04 as trans 
mitted through conduit 260 to chamber 200. A 
regulator similar to the one shown at 90 may be 
provided to adjust the suction for either Split 
engine or standard engine operation. It is seen 
that the spark would be advanced substantially 
in accordance with engine speed. In Figure 12, 
the spark advance mechanism is actuated en 
tirely by intake manifold vacuum transmitted 
through conduit 262 to compartment 200. This 
modification also includes a regulator Such as 
that shown at 90 for adjusting the Suction for 
either split or standard engine Operation. 

Figure 13 shows a circuit plan of an arrange 
ment particularly adapted for shifting the opera 
tion between split and standard engine through 
out the operating range of the engine. The main 
circuit for energizing the two Solenoids 88 and 
98 of tappet control mechanism 22 includes a 
grounded storage battery 306 from which the 
current flows from lead 308 to ignition Switch 
3 0, thence through lead 32 to the winding of 
relay, 34 to ground 36. Completion of this 
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circuit by closing the ignition switch in the con 
ventional manner energizes relay 3, 4 which 
closes SWitch 38 and completes a second circuit 
consisting of battery 306, lead 320, switch 38, lead 
322, double bolted Switch 324, either solenoid 88 
or 90, and the respective grounds therefor 326 
and 328. The particular solenoid energized de 
pends upon the energization of one or more of 
the cooperating control circuits to be presently 
described. 
In the control circuit for the main solenoid 

actuating circuit, there are six separate control 
elements which cooperate with one or more of 
tile remaining control elements to shift the 
engine between standard and split engine opera 
tion. The mechanism for shifting the operation 
between Standard and split engine may be manu 
ally controlled by the operation of switch 330 
Which when Open renders the remaining control 
elements inoperative and prevents the solenoid 
from Shifting to Split engine or if on split engine, 
causes Said mechanism to shift to standard 
engine. 

Iri order to prevent the engine from shifting 
to Split operation before the motor has reached 
normal operating temperatures, a thermostati 
cally controlled Switch 332 is placed in lead 33 is 
through which the current flows to the remaining 
control elements. As the engine becomes warm, 
SWitch 332 closes and remains closed as long as 
the temperature of the engine remains above a 
predetermined point. The thermostatically con 
trolled SWitch is preferably located on the cyl 
inder head or in a conduit carrying Water from 
the jacket around the combustion chambers. It 
is seen that this thermostatically controlled 
SWitch Will prevent the engine from shifting to 
Split engine Operation while the engine is cold 
and thus prevents undue strain from being placed 
On the standard cylinders. 
While the engine is idling, i. e. when the 

throttle valve is in closed or substantially closed 
position, it is preferable to operate on split 
engine unless the engine is cold as explained in 
the preceding paragraph. A switch 340 is actu 
ated by the closing movement of the throttle 
valve to close the circuit consisting of battery 305, 
SWitches 36 and 330, lead 334, switch 332, lead 
342, relay 344, lead 346 and ground 348. When 
this circuit is closed, relay 344 becomes energized 
and closes Switch 356 so that the current flows 
through leads 352 and 354, switch 356, lead 353 
and relay 360 to ground 362, energizes relay 360 
and completes the main circuit to solenoid 3, 
thus shifting the engine to split operation. While 
the throttle valve is closed or nearly closed, the 
intake Inanifold vacuum is relatively high. This 
lower pressure is transmitted through conduit 
3 G to chamber 372 of unit 6 and moves dia 
phragm 314 downwardly in opposition to spring 
315, closing switch 376. The closing movement 
o switch 36 by manifold vacuum completes 
the circuit consisting of battery 366, switches 3: 
and 330, lead 334, Switch 332, lead 342, relay 344, 
lead 36, Switch 376, leads 380 and 382, relay 384, 
lead 390, relay 360 and ground 362. With the 
main conduit controiled by Switches 346 and 376, 
it is seen that the split engine phase becomes 
effective by the closing movement of the throttie 
Valve or by high manifold vacuum, and remains 
effective as long the the throttle valve is closed 
Or the manifold vacuum remains above a pre 
determined value. 
The Operation of the Solenoids is also controlled 
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by engine speed. The speed controlled switch 28. 
is preferably regulated by a fly-ball goverinoi? 
driven from the drive shaft through the speedom 
eter cable. During operation, when the engine 
reaches a predetermined speed, switch 23 closes, 
thus closing the circuit beginning with the con 
nectiona 400 and consisting of lead SS5, 1'elay, 388, 
lead. 382, switch 432 and ground 34. This cir 
cuit will not energize relay. 384, however, unless 
the circuit controlled by switch 34 or the circuit 
controlled by, switch 376, is first closed since the 
current for the circuit control by SWitch 2, flows 
from the circuit for energizing relay 36. After 
switch. 4C2 has been closed by the governor while 
either. Switch 340, or 376. is closed, relay 380. for. 
maintaining the engine. On split operation re 
mains. energized until all three switches have 
been opened or until Switch 353, has been opened, 
the latter switch being opened by overtravel of the 
throttle valve lever for manually shifting tine en 
gine to standard operation. The circuit for ener 
gizing relay 369 thereafter remains, open and the 
engine remains on standard operation until the 
throttle. valve is moyed to closed position, closing 
switch.349 or until the manifold vacuuia is sufi 
ciently high to close switch 376. When the engine 
is, on split operation, with the throttle waive 
open, though not in the Overtravel position, and 
the manifold vacuum low, the engine remains 
on split operation as long as the speed remains 
above a certain predetermingd value. When the 
speed decreases to a point below the predeter 
mined, rate, switch 402 is opened and relay 333i is 
de-energized and the engine shifted to standa'd 
operation. The return of the speed to a poin. 
above a predetermined rate, however, does not 
again, energize relay, 360, unless either switch 33. 
or 376 has been closed. 
While in the present electrical systein the clos. 

ing of either switch 349 or 376, will energize relay 
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369, and thus shift the engine to split engine 
operation, it may be desirable to so arrange 
the system that the vacuum actuated switch 33 
cannot alone close the circuit to energize relay 
360. One way of accomplishing this is to provide 
relays at 344, 360, and 384, which have electrical 
characteristics such that the voltage required to 
operate two or more in series would be greater 
than the maximum line potential of the electrical 
System. By this arrangement, the vacuun actu 
ated switch would be unable to energize the cir 
cuit for split engine operation unless either switch 
S56 or 402 were first closed. 

Sonae of the-controls included in the present 
System are optional and may be omitted without 
seriously affecting the operation and control of 
the-engine. 
by the throttle-switch-340-for-shifting the engine 
to. Split operation could be omitted sirage the 
manifold vacuuna is usually. Suficiently high. When 
theathrottle is closed to actuate Switch 36- and . 
shift: the engines to . Split, operation. Further, 
omission of the Speed, controlled Switch would 
not seriously affect the-operation of the control 
system since the. degree of manifold, pressure in 
general follows, the speed of the engine for, any 
fixed position of the throttle valve. Many, more 
modifications of the control System are possibie 
without causing any substantial overall change. 
in the operation of the present engine. 

Operation 
In starting the present engine, the operator 

closes the ignition switch 39 which automatically 
places a cold engine in position for standard oper 
ation, that is, with all six cylinders being oper 

For example, the circuit cont:"Ollied 
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12 
able. After the engine begins to run on its own 
power, it operates on all six cylinde's regardless. 
of Speed, manifold vacuum or throttle positiona 
until the engine becomes warn enough to close 
the thernostatically controlled. Switch 332. While. 
the engine is on standard operation, a fluid. Such 
aS Oil flows from housing 3 through orifices. 38. 
and 40 into chamber 5S and thence through ball 
check Valve 42 into chamber 57 below valve 66, 
Said latter valve being held in closed position 
duiring standard operation by: Spring 7i. It is. 
thus seen that the fluid in chanabel 5 is, pre 
vented from flowing in either direction by the 
two valves 42 and 66. With the fluid entrapped: 
in chamber 57, sleeve, 26 is unable to move rela-. 
tive to piston 4 So, that a S. cam 32 rotates, said 
sleeve and piston move in unison to operate the 
inlet Or exhaust. Valve of the engine. Through 
out the time Valve. 66 remains closed, the tappets 
Operate. in the conventional manner to open and 
close the Valves for their respective: cylinders. 
This Operation is illustrated in, Figures 4 and 5. 
of the drawings. 
While the engine is On, standard Operation 

Solenoid 80 remains de-energized so that accel. 
erating pump, S8 may be actuated by the move 
inent of throttle Valve. Thus, all the eleinents, 
of the carburetor, i.e. elements of the carburetor 
Supplying fuel to the normal cylinders, and those: 
Supplying fuel to the power, cylinders, are in op 
eration and function the same. as the elements. 
of any conventional carburetor. 
When the engine has reached, normal, operat 

ing temperatures, thermostatically controlled 
SWitch 332 closes and renders.the remaining, cont. 
trol circuits operable. After switch 332 has been, 
closed, closing the throttle valve completes the 
circuit controlled by switch, 348 which, energizes, 
Solenoid 36G and causes solenoid 93 to shift the 
engine to split operation. The circuit controlled: 
by manifold vacuum responsive switch.326 is gen 
erally completed when the throttle valve isnoyed. 
to closed or nearly closed position, since at this. 
time the manifold vacuum is usually, leiatively 
high. As the throttle valve is moved in the open 
ing direction during acceleration, the circuit con 
trolled by Switch 349 is broken, but solenoid 9G. 
remains energized unless the manifold vacuum 
(decreaseS Sufficiently to permit Switch 37 S to 
Open. 
As the Speed is increased above a predetermined. 

rate, the governor controlled switch 402 closes. 
The engine, however, will not shift from standard 
to Split operation unless either throttle, controlled 
switch 346 or vacuum controlled switch 376 is 
first closed. After the circuit controlled by switch 
42 has been closed, the circuits controlled by 
switches 340 and 378 may be broken without 
causing the engine to shift from split-to standard 
operation. Therefore, the engine remains in split 
operation. So long as any one of these three 
switches is closed or until the throttle valve is 
moved to Wide open position, thus opening switch 
356 controlling the main circuit to relay- 360 
After the speed decreases to a point below the 
predetermined rate while the throttle valve is 
open and the manifold vacuum is relatively low, 
relay 360 becomes de-energized" and causes sole 
noid 88 to shift the engine to standard operation. 

In the change from standard to split operation, 
Solenoid 90 causes rod 80 to rotate clockwise one 
half of a revolution, moving cams 78 and 83 from 
the position shown in Figures 4 and 5 to the posi 
tion shown in Figures 6 and 7 in the drawings. 
Cam 78 rotates lever 82, forcing rod-2 downward. 
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ly and opening valve 66 to permit the fluid en 
trapped in chamber 57 to escape through Orifice 
68 upwardly through the center of piston 4 and 
thence through ports 64. Thereafter, as sleeve 26 
is lifted by cam 32, it moves axially over piston 
4 and consequently is unable to open the exhaust 
valve. It is thus seen that during split engine 
operation, the movement of the tappet is Con 
fined to sleeve 26. 
In the change from split to standard engine 

operation, Solenoid 88 rotates rod 80 counter 
clockwise for one-half of a revolution, moving 
cams 3 and 83 from the position shown in Fig 
ures 6 and 7 to the position shown in Figures 4 
and 5, thus permitting spring T4 to close valve 66 
and entrap fluid in chamber 57 to obtain full op 
eration of the tappet. 
When the engine shifts to split operation, the 

main discharge jet 22' and power enrichment 
valve 46' which are operated in response to air 
flow and vacuum in the induction passage 06 do 
not function since the intake and exhaust valves 
of the power cylinders remain closed during split 
engine operation and prevent said cylinders from 
pumping air through the induction passage. 
When the power cylinders become inoperative, 
solenoid 80 becomes energized and through a 
suitable linkage, such as shown at numeral 8 in 
Figure 8, renders accelerating pump 58' inoper 
able and simultaneously permits valve 224 of the 
bleed or the spark advance mechanism to close 
and thereby to adjust the pressure in said mecha 
nism to split engine operation. 
Although only one embodiment of the inven 

tion has been illustrated and described, various 
changes in the form and relative arrangements 
of the parts may be made to suit requirements. 

claim: 
1. In a multiple cylinder internal combustion 

engine in which a portion of the cylinders are 
normal cylinders and a portion power cylinders: 
an intake manifold for said normal cylinders, an 
intake manifold for said power cylinders, separate 
carburetor elements for each manifold including 
a main discharge jet, a power enrichment jet and 
an accelerating pump, said carburetor elements 
of the power cylinders adapted to remain inop 
erative while said cylinders are inoperative, a 
vacuum spark advance means having a valve con 
trolled air bleed for adjusting the vacuum for 
actuating said means to either Split or standard 
engine operation, and a means for actuating said 
valve and regulating the accelerating pump for 
the power cylinders. 

2. The invention defined in claim 1 wherein 
the said valve is electrically actuated. 

3. The invention defined in claim 1 wherein a 
solenoid is provided for actuating said valve and 
for simultaneously rendering Said accelerating 
pump for the power cylinders inoperable. 

4. The invention defined in claim 1 wherein 
said valve is actuated by the manifold vacuum of 
the power cylinders. 

5. In a multiple cylinder internal combustion 
engine in which a portion of the cylinders are 
normal cylinders and a portion power cylinders: 
a separate induction passage for each group of 
said cylinders, a vacuum spark advance means, 
a conduit connecting said means with the induc 
tion passage for said normal cylinders, a valve 
for bleeding air into said conduit, and a means for 
opening said valve when both the normal and 
power cylinders are in operation. 

6. In a multiple cylinder internal combustion 
engine in which a portion of the cylinders are 
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4. 
normal cylinders and a portion power cylinders: 
a separate induction passage for each group of 
Said cylinders, a vacuum spark advance means, 
a conduit connecting said means with the induc 
tion passage for Said normal cylinders on the 
engine Side of the throttle, a valve for bleeding 
3. into Said conduit, and an electrical means for 
causing Said valve to open for standard engine 
Operation and to close for split engine operation. 

7. For use in a multiple cylinder internal com 
bustion engine having at least one normal cylin 
der, at least one power cylinder, a separate in 
duction passage for each group of said cylinders, 
and a Spark advance mechanism: a carburetor 
comprising a conduit for connecting the induc 
tion passage of the normal cylinders with said 
Spark advance mechanism, an air bleed for said 
conduit, and a means adapted to become effective 
When Said power cylinders become operative to 
open an air bleed in said conduit and thereby to 
adjust the vacuum in said conduit to the require 
ments for standard engine operation. 

8. For use in a multiple cylinder internal com 
bustion engine having at least one normal cylin 
der, at least one power cylinder, a separate induc 
tion paSSage for each group of said cylinders, and 
a Spark advance mechanism: a carburetor in 
cluding an accelerating pump for each passage, 
a conduit for connecting the induction passage of 
the normal cylinder with said spark advance 
mechanism, and a means adapted to become 
effective when said power cylinders become inop 
erative to adjust the vacuum in said conduit to 
the requirements for split engine operation and 
to prevent operation of the power cylinder accele 
rating pump. 

9. For use in a multiple cylinder internal com 
bustion engine having at least one normal cylin 
der, at least one power cylinder, a separate induc 
tion paSSage for each group of said cylinders, and 
a Spark advance mechanism: a carburetor com 
prising a main discharge jet for each passage, a 
conduit for connecting the induction passage of 
the normal cylinder with said spark advance 
mechanism, an air bleed port for said conduit, a 
valve for said port, a chamber, a movable wall for 
said chamber operatively connected to said valve, 
and a passageWay connecting Said chamber to 
the induction passage of said power cylinders for 
opening said airport valve when the power cylin 
ders are in Operation. 

10. For use in a multiple cylinder internal com 
bustion engine having at least one normal cylin 
der, at least one power cylinder, a separate in 
duction passage for each group of said cylinders, 
and a spark advance mechanism: a carburetor 
comprising a main discharge jet, a power enrich 
ment jet, an accelerating pump, a throttle and a 
venturi for each induction passage, a conduit for 
connecting the induction passage of the normal 
cylinder adjacent the throttle valve and at the 
respective venturi with said spark advance 
mechanism, an air bleed port for said conduit, a 
valve for said port, a chamber, a movable wall for 
said chamber operatively connected to said valve, 
and a passageway connecting said chamber to the 
induction passage of said power cylinders adja 
cent the throttle valve and at the respective ven 
turi for opening said air port valve when the 
power cylinders are in operation. 

ALBERT H. WINKLER. 
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