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To all whom it may concern. 
Be it known that I, BAXTER M. ASLAIKSON, 

a citizen of the United States, and resident 
of Salem, in the county of Columbiana and 
State of Ohio, have invented certain new 
and useful Improvements in Air and Gas 
Engines, of which the following is a speci 
fication. 
My invention relates to pumping mechan 

isin for use with two cycle gas engines and 
the object of same is to provide a combined 
air and gas pump which Will be double act 
ing, may be driven directly by the engine 
and built to form a part thereof. 
A further object is to design the pumping 

and valve mechanism in such a manner that 
the parts thereof may be interchangeable 
as far as possible and compactness, sim 
plicity and durability secured. 

Referring to the drawings which form a 
part of this specification-Figure 1, is a 
side elevation of a double acting two cycle 
gas engine with the pumping mechanism 
forming the subject of the present applica 
tion, disclosed on the near side thereof. Fig. 
2, is a plan view of the rear portion of the 
engine and pumping mechanism on a scale 
somewhat larger than that of Fig. 1. Fig. 
3, is a longitudinal Sectional view through 
the pump cylinders and the valves con 
trolling the inlet of gases thereto. Fig. 4, is 
an inverted sectional plan view through the 
pump casing and valves, the pump being on 
a larger scale than it is shown in Fig. 3. 
Fig. 5, is a cross sectional view through the 
pump, valve and engine casings, and dis 
closing a by-pass valve located at the right 
side of the valve casing. Fig. 6, is a vertical 
longitudinal sectional view through the cyl 
inders of the engine, disclosing the working 
pistons therein and the conduits which com 
municate with the gas pumps located 
thereon. 
A, refers to the cast bed frame of the 

engine, on which are mounted the usual en 
gine parts such as the cylinders and casings 
B, the ciross head and the main shaft being 
in their customary positions. -- 
C, and C, indicate the pump casings in 

which are formed the pump cylinders D and 
D', containing the pistons E and E’ respec 
tively, connected together by the rod F and 
driven by rod G which in turn is actuated 
by a pitman H, having a crank-connection 
With the main shaft of the engine or with 
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an auxiliary shaft receiving motion there 
from. 

Located between cylinders D and D', and 
forming the inner casing or heads for the 
same, is a casting I, containing a liner J, 
through which the rod F, passes in close 
sliding relation. 
Formed integral with the casings C and 

C, are sections C° and C respectively, co 
acting to form conduits C and C, which 
communicate with the pump chambers and 
interiors of the engine cylinders as herein 
after more fully described, and also formed 
integral with said casings C and C, are 
casings C and C, in which are located the 
valves K and L, and K and L', respectively, 
said valves mounted on a rod M and all be 
ing of the same diameter, so that by remov 
ing a cap N, they may be easily removed to 
gether from the casing, said common connec 
tion and uniform diameters permitting the 
valves to balance each other when operating 
in coöperation with the pump pistons E and 
E. It will be observed that the casings C 
and C are duplicates of each other, as are 
also the pistons E and E, the valves K and 
K’, valves L and L', and the valve cylinders 
O and O' and P and P', respectively. The 
falve cylinders O and O' and P and P are 
fitted tightly in the casings C and C, and 
are provided with a plurality of ports O' 
which communicate with annular passages 
(Q formed in the casings and communicat 
ing with the pump cylinders as shown. 

60 
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85 

90 
ings C" and C respectively, between the 
valves located therein and the casing walls, 
and are in open communication with each 
other through a conduit S formed in a 
casting S. Connected to one end of each of 
the casings C and C, are cylindrical cast 
ings T and T having inlets U and U re 
spectively, in which pipes are fitted to con 
duct air thereto. 
W, indicates a cast iron pipe by which the 

two contiguous ends of the casings C" and 
3, are connected to a gas chamber W, by . 
way of the adjacent ports O', and a by-pass 
valve N is located in the pipe V, and con 
trolled by the engine governor Y acting 05 
through rod Y', bell crank lever Y and rod 
Y, which latter is directly connected to said 
by-pass valve N. 
The valve rod M is driven by an eccentric 

Z which is mounted on the main shaft of 110 
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and immediately thereafter the gas port valve L. having traveled over its port O2 
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the engine, and transmits its motion to said would be uncovered, allowing the fuel to 
rod through a rod Z’, lever Z° and rod Z, 
joined together by box straps in the usual 
manner as shown. The valve X is balanced 
and comprises two valves X and X hav 
ing seats X and X respectively, formed in 
the pipe V, the passages X and X being 
in communication with a passage X and 
forming part of the same, and the passage 
X leading between the valves X and X, 
it is obvious that a suction occurring in 
either passage would act in such a manner 
as to balance the valve, thus permitting the 
latter to be operated by a comparatively 
easy pull exerted by the governor Y. 

Connecting with the conduits C and C: 
of the engine casing B, and the gas conduit 
W of the pump, is a casting (, having three 
conduits therein which register with the 
conduits just mentioned of the pump and 
engine and constitute continuations of the 
Sae. 

AS before stated the pumping mechanism 
is driven in timed relation with the engine 
and therefore to properly understand the 
operation of the pumps, the operation of 
the engine should be understood and I there 
fore illustrate the cylinders of my preferred 
form of two cycle engine, though any other 
double acting two cycle engine may be used 
with the pumping mechanism here shown. 

0 and 6', indicate two cylinders connected 
at each end by a cylinder head d and d', 
respectively, each of which presents a con 
duit e also serving as a combustion chamber. 
Located in the cylinders are pistons f and f', 
provided with piston rods of and 9 respec 
tively, each of which is connected with a 
cross head / Secured to a connecting rod i, 
attached to the main crank of the engine in 
the usual manner. The piston f is of suffi 
cient length to cover the air inlet port i 
when at the end of its stroke in one direc 
tion as shown, and to cover the port i' when 
at the end of its stroke in the opposite direc 
tion, but in either case when at the end of 
its stroke. One air port and the gas port are 
in open communication with one end of the 
cylinder, and the pistons serve as valves for 
the ports, the piston f acting as the inlet 
Valve and the piston f as the exhaust valve, 
controlling the ports l and l'. Therefore 
assuming the conduits C and C5 to contain 
air under pressure supplied from the pump, 
the conduit W to be under pressure of gas 
fuel also supplied from the pump, and the 
engine pistons f and f' to be in the position 
in the cylinders 6 and 6 as indicated, the 
pistons in moving to their present position 
Would first uncover the exhaust port l, al 
lowing the burned gases to exhaust, and im 
mediately thereafter the air port f’ would 
be uncovered, allowing the compressed air 
to enter the cylinder and scavenge the same, 

enter and immediately thereafter the return 
movement of the pistons would close the 
ports and trap the proper amount of air and 
gas in the cylinders to compress the same 
and form a combustible charge for generat 
ing power, and while the pistons were at 
the end of their stroke in one direction, the 
same action would occur on the opposite 
ends, the air entering the cylinder through 
ports i and gas through ports k, and ex 
hausting through ports l', as will be readily 
understood. 
In operation, the turning of the main shaft 

of the engine actuates the air and gas pumps 
and the valves therefor, and the power of 
the engine is regulated by supplying more 
or less gas to the engine to provide a rich 
or lean mixture, this result being effected by 
the governor, acting on the valve X, to by 
pass the gas fuel from one of the gas pumps 
to the other when less than the full amount 
of gas is required by the engine to drive the 
load at normal speed. Now assuming the 
pistons in the engine cylinders to be at the 
end of their stroke in one direction as indi 
cated, the pistons in the pump cylinders ID 
and D', would be at the end of their stroke 
as indicated, and the pump valves would be 
in the relative positions shown. Now sup 
pose the pistons in the engine to make their 
return stroke, thus driving the main shaft 
which in turn drives the pump pistons and 
valves from their present position to effect 
the following cycle of operations:--Air is 
admitted by way of inlets U and U to the 
valves K and K, and a gas and air mixture 
is admitted to conduit S and thence to 
valves L and L', to ports O' which com 
municate with the annular passages Q lead 
ing to the ends of the pump cylinders D and 
D. Now as the pistons E and E move 
toward the left hand ends of the chambers, 
air will be drawn in through the passage 
U and through the open valve ports Qi to 
the right handface of the piston E, while 
at the same time the gas fuel will be drawn 
through conduit S and valve L behind the 
right hand end of piston E, coincident with 
which, a charge of air previously drawn into 
the left of cylinder D and gas previously 
drawn into the left of cylinder D by the 
previous stroke of the pistons E and E, will 
be forced through the conduits C, and W, 
respectively, to the engine cylinders to sup 
ply fuel for one power stroke thereof. When 
the pistons E and E' have reached the end of 
the stroke to the left, the pump valves will 
have moved over and closed the inlet ports 
of the valves I and IX', and will have opened 
ports. O of valves K and L', thereby allow 
ing air to be drawn into cylinder D and put 
ting the opposite end of the chamber in com 
munication with the passage W due to the 
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and valve L' having passed over its port O', 
thus placing cylinder ID in communication 
with the gas inlet port O', with the valve I' 
standing to the left of said port. The re 
turn stroke of the engine and pump will 
:ause the pump to deliver air to conduit C 
and gas to conduit W, as will be readily 
understood. Now should the engine increase 
its speed slightly above normal, due to less 
load, the governor would act to raise the 
Valve X from its seat in proportion to the 
increased speed, and the pump instead of 
forcing all of the gas in the cylinder thereof 
to the cylinder of the engine, would by-pass 
a portion to the opposite pump cylinder, 
thereby decreasing the pressure of gas in 
the conduit W and affecting the flow of gas 
to the engine cylinder accordingly. 
The parts are simple, durable and conn 

pact, and in practical operation have proven 
of decided utility. 
Having thus described uny invention, what 

I claim as new and desire to secure by Let 
ters Patent, is 

1. In an internal combustion motor, the 
combination of a fuel feed and supply pump 
provided with cylinders disposed in tande 
relation with each other; and pistons for 
the cylinders; a gland separating the cylin 
ders; a connecting rod passing through the 
gland and uniting the pistons; and a gas 
chamber enveloping the gland formed be 
tween the adjacent heads of the said cylin 
ders. 

2. In an internal combustion motor, the 
combination of a fuel feed and supply pump 
p'ovided with cylinders disposed in tandem 
relation with each other; and pistons for 
the cylinders; a gland separating the cylin 
ders; a connecting rod passing through the 
gland and uniting the pistons; and a gas 
chamber enveloping the gland formed be 
tween the adjacent heads of the two said 
cylinders, together with admission and out 
let ports for the said cylinders; and valves 
adapted to control the inlet of gas to the said 
cylinders and the outlet thereof to said gas 
chamber. 

3. In an internal combustion motor, the 
combination of a fuel feed and supply pump 
provided with cylinders disposed in tanden 
relation with each other; and pistons for 
the cylinders; a gland separating the cylin 
ders; a connecting rod passing through the 
gland and uniting the pistons; and a gas 
chamber enveloping the gland formed be 
tween the adjacent heads of the two said 
cylinders, together with ports at the oppo 
site ends of each of the respective cylindel's; 

said cylinders; and a valve therein control and a supplemental Valve chalmber commu 
nicating with said ports; and controlling 
valves disposed therein adapted to cut of 
communication with said ports and said sup 
plemental valve chamber. 

4. In an internal combustion motor, the 

combination of a fuel feed and supply pum) 
provided with cylinder's disposed in tandell 
relation with each other; and pistons for 
the cylinders; a gland separating the cyli)- 
der's; a connecting rod passing through the 
gland and uniting the pistons; and a gas 
chamber enveloping the gland formed be 
tween the adjacent heads of the two sail 
cylinders; a supplemental gas chamber coln 
prising a valve chest, having ports formed 
between said cylinders and said supple 
mental chamber and establishing colnmlini 
'ation therebetween; and a plu'ality of 
valves slidingly mounted in said valve chest 
and disposed in tandem relation a lapted ( ) 
open and close said ports. 

5. In a pump of the character described 
and in combination with the cylinders and 
pistons thereof, a valve chest containing a 
plurality of piston valves in talden 'ela 
tion, and having communicating ports 
formed in the walls and connullicating 
with said cylinders; a casing connecting the 
adjoining ends of each of said pump cylin 
ders and having a passage therein establish 
ing communication therebetween together 
with means for controlling sail passage. 
thereby forming a by-pass conn) unication. 

(3. In a pump of the character describe 
and in combination with the cylinders and 
pistons thereof, a valve chest containing a 
plurality of piston valves in tanden rela 
tion, and having communicating ports 
formed in the walls and communicating 
with the said cylinders; a casing connecting 
the adjacent ends of each of Said pump cyl 
inders and having a passage thereill estab 
lishing communication therebetween, and a 
valve coöperating with Said passage and 
adapted to control the same, together with 
means for operating the valve. 

7. In a pump of the character described 
and in combination with the cylinder's all () 
pistons thereof, a casing connecting tWorld 
incent cylinders having a conduit establish 
ing communication therebetween and a Valve 
controlling said communication, thus form 
ing a by-pass communication for the pur 
pose set forth. 

S. In a pump of the character described 
the combination of two cylinders arranged 
in tandem relation and a piston in each of 
said cylinders, thereby forming four chall 
bers; a casing having a conduit connecting 
the two adjacent ends of the cylinders and 
the adjacent chambers thereof; a valve con 
trolling said communication; and a supple 
mental casing having a conduit establishing 
communication between the adjacent ends of 

ling said communications. 
9. In a pump of the character described 

the combination of two cylinder's arranged 
in tandem relation and a piston in each of 
said cylinders, thereby forming four cham 
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bers; a casing having a conduit connecting 
the two adjacent ends of the cylinders and 
the adjacent chambers thereof: a valve con 
trolling said communication; and a valve 
chest casing having ports establishing con 
munication between the ends of said cylin 
ders and said chest; and a plurality of 
Valves therein each of which controls one of 
said ports. 

10. in a punap of the character described, 
the combination of two cylinders arranged 
in tandem relation and a piston in each of 
said cylinders, thereby forming four cham 
bers; a casing having a conduit connecting 
the two adjacent ends of the cylinders and 
the adjacent chambers thereof; a valve con 
trolling said communication; and a valve 
chest casing having ports establishing con 
munication between the ends of said cylin 
ders and said chest; and a plurality of 
valves therein arranged in tandem relation 
and operated together. 

11. In a gas and air pump of the character 
described, the combination of two pump cyl 
inders having cylinder heads and arranged 
in tandem relation; a piston in each cylinder 
both connected to a piston rod; a chamber 
formed between the two adjacent cylinder 
heads and having an outlet; a valve casing 
having valves therein which control pump 
inlets to said cylinders and two of which 
serve to admit gas from the source of supply 
to said pump cylinders and from said cyl 
inders to said chamber. 

12. In a gas and air pump of the character 
described, the combination of two pump cyl 
inders arranged in tandem relation; and a 
cylinder head for each cylinder comprising 
a casting having a cylinder head connected 
to each of the opposite ends of a gland, thus 
forming a space or chamber between the 
heads; a valve casing having ports com 
municating with the valve chambers and 
pump chambers; and valves in said casing 
adapted to admit gas from the valve casing 
to said cylinders and from said cylinders to 
said chamber formed between the cylinder 
heads. 

13. In a pump of the character described, 
the combination of two pump cylindel's ar 
ranged in tandem relation; a piston in each 
cylinder connected to a rod; a chamber 
formed between the adjacent ends of the 
Said cylinders and having an outlet; a valve 
casing having four chambers therein: four 
valves in said casing arranged in tandem 
relation and serving to form said valve 
chambers, two of said chambers having 
inlets for gas thereto and the other said 
chambers having inlets for air thereto and 
said pump cylindel's having inlets and out 
lets for air and gas respectively; and means 
for operating said valves in timed relation 
with the pump pistons whereby air will flow 
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into two of said valve chambers and through 
the ports therein to the cylinders of the 
pumps and be discharged from the pump 
cylinders through the outlets thereof, and 
whereby gas will flow through the other two 
inlets to the other two chambers and through 
the ports to the pump cylinders and from 
the pump cylinders to the said gas chamber 
formed between the ends of the two pump 
cylinders, substantially as set forth. 

14. In a pump of the character described, 
the combination of two pump cylinders ar 
ranged in tandeln relation; a piston in each 
cylinder connected to a rod; a chamber 
formed between the adjacent ends of the said 
cylinder's and having an outlet; a valve cas 
ing having four chambers therein; four 
valves in said casing arranged in tandem 
relation and serving to form said valve 
chanabel's; two of Said chambers having in 
lets for gas thereto and the other said cham 
bers having inlets for air thereto, and said 
pump cylinders having inlets communicat 
ing with said valve chambers and having 
outlets for air and gas respectively; means 
for operating said valves in timed relation 
with the pump pistons whereby air will flow 
into two of said valve chambers and through 
the ports therein to the cylinders of the 
pumps and be discharged from the pump 
cylinders through the outlets thereof, and 
whereby gas will flow through the other two 
inlets to the other two chambers and through 
the ports to the pump cylinders and from 
the pump cylinders to the said gas chamber 
formed between the ends of the two pump 
cylinder's as set forth; and a supplemental 
casing connected to the adjacent ends of the 
two pump cylinders and having a conduit 
establishing communication between the 
chambers thereof and having a valve adapt 
ed to control said conduit. 

15. In a pump of the character described. 
the combination of two pump cylinders; a 
piston in each of same; valves for control 
ling ingress of gas thereto; and a casing 
having a conduit establishing communica 
tion between the pump cylinders and hav 
ing a valve controlling said conduit where 
by the degree of pressure of gas in Said 
pulmp cylindel's may be varied by permit 
ting the piston in one of said cylinders to 
draw gas from the other of said cylinders 
subject to the control of said valve, and 
thereby valry the pressure of the gas de 
livered from the pump for the purpose set 
forth. 
Signed at New York in the county of 

New York and State of New York this tenth 
day of January A. D. 1908. 

BAXTER. M. ASLAKSON. 
Witnesses: 

FRANK. M. ASHLEY, 
A. T. SCHARPs. 
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