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Specification of Letters Patent.
Application filed June 18, 1908,

To all whom 1t may concern.:

Be 1t known that I, Baxier M. ASLAKSON,
a citizen of the United States, and resident
of Salem, in the county of Columbiana and
State of Ohlo have invented certain new
and useful Impr ovements 1 Air and (as
Iingines, of which the following 1s a speci-
fication.

My invention relates to pumping mechan-
isin for use. with two cycle gas engines and
the object of same 1s to prowd( a combined
a1l and gas pump which will be double act-
e, nmy be driven directly by the engine
and built to form a part thereof.

A further object 1s to design the pumping

and valve mechanisin 1n su(:h a manner that

the parts thereof may be interchangeable

as far as possible and compactness,
plicity and durability secured.

Referring to the drawings which form a
part of this specification, ——~I‘10ure I, 1s a
side elevation of a double .:wtmcr two cycle
cas engine with the pumping “mechanism
tormmo the subject of the present applica-
tron, disclosed on the near sicle thereof. g,
2, 15 a plan view of the rear portion ot the
engine and pumping mechanism on a scale
somewhat larger than that of Ifig. 1. Fig.
3, 18 a longl.tudlml sectional view through
the pump cylinders and the valves con-
trelling the inlet of gases thereto. Iig. 4, 1s
an inverted sectional plan view through the
pump casing and valves, the pump bemn on
2 larger seale than it is shown 1n I‘ln 3.
Hlﬂ
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 Caectmnal view throuﬂ'h 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-
o1ne 1)‘111“% such as the cylinders and casings
B the ctoss head and the main shaft bemn'
in their customary positions.

C, and C’, indicate the pump casings in
which are formed the punip cyhnderb D and
D/, containing the pistons I and B’ respec-
llvdy connected together by the rod It 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

Sim-

D, 18 4 CrosS qectloml Vlew throumh the !

——
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an auxiliary shaft recelving motion there-
from.

Located between cylinders D and D’, and
forming the Inner casing or heads for the

same, 18 a casting I, contammfr a liner J,

throunh which the rod I*, passes 1n close
.qhdmo relation.

Tormed integral with the casings C and
C’, are sections O and CP 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 deacmbed and also formed
integral with said cqsmgs C and C’, are
casings C® and CF,
valves K and L, and K’ and L/, respectively,

caid valves mounted on & rod M and all be-
ing of the same diameter, so that by remov-
ing a cap N, they may be easily removed to-
ﬁuthcr from the casing, said common connec-
tion and uniform diameters permitting the

valves to balance each other when operating
In cooperation with the pump pistons It anc
I, Tt will be observed that the casings C
and C7 are duplhicates of each other, as are
also the pistons I and I8, the valves K and
K’, valves I, and L/, and the valve cylinders
O and O’ and P and P’, respectively. The

alve cylinders O and O and I and I’ are
fitted tightly in the casings C® and (€7, and
a1e prwuled with a plur 111ty of ports O?
which communicate with annular passages
(Q formed in the casings and communicat-
mg  with the pump (,yhnders as shown.
(111111111)615 R and R’ are formed in the cas-
ings C% and C7 respectively, between the
valves located therein and the casing walls,
and are 1n open comimunication with each
other through a conduit S formed 1n a

casting S. Cmmected to one end of each of

the casings C* and C7, are cylindrical cast-
ings T .;md T’ having inlets U and U’ re-
..pu_,in ely, in which pipes are fitted to con-
(et awr thereto.

V., indicates a cast iron pipe by which the
two contiguous ends of the casings C* and
o, are (‘(}llllt‘(,ted to a gas chaml)er W,
way of the adjacent por {s O?, and a by-pass
valve X 1s located in the pIpL V., and COl-
trolled by the cngine governor Y acting
througeh rod Y, 1)911 u"u‘lh lever Y* and md
Y2, w huh ]atter 1s directly connected to said

lw pass valve X.

The valve rod M 1s driven by an eccentric.

in which are located the
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1t 18 obﬂous that a suction
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rod th]"ouoh a rod Z’, lever Z* and rod 72,

joined tooether by box str aps 1 the usual

manuer as shown. The valve X 1s balanced
and comprises two valves X’ and XN* hav-
ing seats X* and X* respectively, formed in
the pipe V, the passages X° and X belng
in communication with a passage X' and
forming part of the same, and the passage
L& leadmcr between the valves X’ and X2
OCCUIrTINg
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 «, hﬂvmcr three
conduits theremn which 1eolste1. with the
conduits just mentioned of the pump and
engine and constitute continuations of the
same. '

As before stated the pumping mechanism

1s driven 1n timed relation with the engine

and therefore to properly understand “the
operation of the pumps, the operation of
the engine should be understood and 1 there-
fore illustrate the cylinders of my pr eferred
form of two cycle engine, though any other
double acting two cyde enome may be used
with the pumpmo mechanism here shown.

¢ and ¢’, indicate two cylinders connected
at each end by a cylinder head ¢ and d’.
respectively, each of which presents a con-
duit e also serving as a combustion chamber.
Located 1n the CYIEHdEIS are pistons ]‘ and 17,
provided with piston rods ¢ and ¢’ respec-
tively, each of which is connected with a
cross head % secured to a connecting rod ¢,
attached to the main crank of the engine in
the usual manner. The piston f 1s of sufii-

cient length to cover the air inlet port j

when at the end of its stroke m one cdirec-
tion as shown, and to cover the port j° when
at the end of its stroke in the opposite direc-
tion, but in either case when at the end of
1ts Stl"OI{e one alr 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
valve and the piston 7’
controlling the ports / and {’. Therefore
assuming the conduits C* and €° to contain
air under pressure supplied from the pump.

as the exhaust valve,

the conduit W to be under pressure of gas

- Tuel also supplied from the pump, and the

60

85

engine pistons f
in the cylinders ¢ and ¢" as indicated, the
pistons 1 moving to their present pmltmn
would first uncover the exhaust port /, al-
lowing the burned gases to exhaust, and 1m-
11'1e-diate-1}f thereafter the air port 7 would
be uncovered, allowing the compressed amr
to enter the cyhnder and scavenge the same,
and 1mmediately there after ‘lhe

in | ports ; and gas through ports %,

acting ag the mlet

and /7 tO be 1n the position ,

gas port & | valve

949,139 -

the engine, and transmits its motion te said | would be uncowred ﬂl]()Wlllﬂ the fuel to

enter and 1mnledlately thereafter the veturn

movement of the pistons would close the
ports and trap the proper amount of air and
‘oas in the cylinders to compress the same’
“and form a combustible charge for generat-
‘ing power, and while the plstons were at
the end of their stroke in one direction, the
same action would occur on the Oppo%lte-

ends, the alr entering the cylinder through

hausting throuoh ports Z”, as will be reacily

understood
In operation, the turmno oi the main shaft

of the engine actuates the alr and gas pumps

and the “Valves therefor, and the power of

the engine is regulated by supplying more

or less oas to (he engine to provide a rich

or lean mmture this result being effected by
the governor. ‘wtmﬂ on the valve X, to by
pass “the oas fuel from one of tlie 0:":1&3 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 1in one direction as indi-
cated, the pistons in the pump cylinders D
and D’ would be at the end of their stroke
S 111dl»("1ted5 and the pump valves would be
in the relative positions shown. Now sup-
pose the pistons in the engine to make thewr

return stroke, thus drwmfr the main shatt

which in turn drives the pump pistons and
valves from their present position to- eilect

tht, following cycle of operations:—Air 1s.
admitted by way of inlets U and U’ to the
valves K and KX’, and a

oas and air mixture
1s 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 I and K’ move

toward the left h‘md ends of the chambers,

a1r

U7 and
the right hand face of the piston L/, while

11 be drawn in through the passage
through the open valve ports QQ? to

W1

at the same time the gas fuel will be drawn
through conduit 3’ and valve I behind the
right h*md end of piston K, coincident with

whwh a charge of air pr ewoufsly drawn mto

the left of cyhnder D and gas previously
drawn into the left of cyhndel D’ by the

previous stroke of the pistons K and L7, will
be forced through the conduits C*, and W,

ply tuel for one power stroke thereof.  When

the pistons & and I/ have reached the end of

the Str oke to the left, the pump valves will
have moved over and closed the inlet ports

of the valves 1. and KX’, and will have opened

ports O? of valves K and I/, thereby allow-
ing air to be drawn 1nto cylmder D and put-
tmo the opposite end of the chamber 1n com-

- munication with the passage W due to the
L. having traveled over i1ts port O?-

and ex-
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and valve I.” having passed over 1ts port (),
thus placing cy linder D’ in conumunication
with the gas inlet port O% with the valve 1./
standing to the left of said port. T'he re-
turn stroke of the e engine aud pump will

ause the pump to deliver air to condnit (7
and gas to conduit W, as will be readily
understood. Now should the e Noe erease
its speed slightly above 1101111(11 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
torcing all of the gas in the cylinder thereof
to the cylmder of the engine, would by-pass
a portion to the opp()c]].to pump cylinder,
thereby decreasing the pressure of eas in
the condmt W and altecting the flow of 00y
to the engine cylinder acmulmnlv

The p.-.lItC; are sunple, durable and con-
pact, and 1n practical operation have proven
ot decided utility.

Having thus described my 1mvention, what
I claim as new and desire to secure by Tot-
ters Patent, 15—

1. In an internal combustion motor, the
combination of a fuel feed and supply pump
provided with cylinders disposed in fandem
relation with each other; and pistons for
the cylinders; a gland CEO[).:II‘ wting the eylin-
ders; a connectlno rod passing through the
gland and 11111’[1110' the pistons; and a gas
chamber emelopmo the gland formed De-
tween the ad]acent heads of the said cylin-
clers.

2. In an internal combustion motor, the
combination of a fuel feed and supply pump
provided with evlinders disposed in tancdem
relation with each other; and pistons for
the cylinders; a gland 5epf11'=1t11w the evlin-
ders; a connectmn rod passing thr ouch the
Oland and mutmﬂ the pistons; and a gas
chamber envelopmﬂ 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 05

chamber.

3. In an 1internal combustion motor, the
combination of a fuel feed and supply prmp
provided with cylinders disposed in tanden
relation with each other; and pistons for
the eylinders; a gland %ep{uatmﬂ the cylin-
ders; a connectmo rod passing through the

ola nd and umtmﬂ the pistons; and a gas

chamber anelopmﬂ the gland formed De-
tween the adjacent heads of the two said
cylinders, together with ports at the oppo-
91t0 ends of each of the respective cylinders;
ana a supplemental valve chamber commu-
nicating with said ports; and controlling
valves c]mposed therem adapted to cut oft
communication with said port% and said sup-
plemental valve chamber.

4. In an internal combustion motor, the

combination of a fuel feed and supply pump
provided with cylinders disposed n tanden.
relation with each other; and pistons for
the ecylinders; a gland %pamtmﬂ the eviin-
ders; a c()mwctmﬂ rod passing through the
oland and umtmu the pistons: and a gas
chamber uwel()pmn the gland formed be-

tween the adjacent heads of the two said

cylinders; a supplemental gas chamber com-
prising a valve chest h.-;wmg ports formed
between said cylinders and said supple-
mental chamber and establishing communi-
sation therebetween; and a ]Jlnmllt\ of
valves shidingly mounted in said valve chest
and dlspoged 1 tandem relation adapted (o
()pen and close said ports. o
In a pump of 111{, character described
.md in combinatton with the cyhinders and
pistons thereof, a valve chest contammg =
plurality of piston valves 1 tandem rela-
tlon, and having communicating  ports
formed in the walls and {*011111111111(*1tmn'
with said cylm(lels a casing connecting the
acdjoining ends of each of said pump m,]m-
ders and having a passage thereim establish-
ing communication therebetween, together
with means for controlling said prssage,
thembv forming a by-pass communication.
ln a pump of the character described
.md in combination with the cviinders awld
pistons thereof, a valve chest containing a
plurality of piston valves in tanden rela-
tion, ‘md having communicating poris
formed in the walls and communicating
with the said cylinders; a casing conmctmu
the adjacent ends of each of said punp cvl-
inders and having a passage therein estab-
liching communication thercbetw een, and a
valve coopemtmo 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 cylmders and
pistons thereot, a ¢ asing connecting two ad-
jacent eylimders hwmﬂ a concluit ostablish-
ine communication therebetween and a valve
controlling said communication, thus form-
ing a by-pass communication for the puur-
pose set forth.

3. In a pump of the character described,
the combination of two cylinders almnned
in tandem relation and a pisten 1n cach of
said cylinders, thereby forming four cham-
bers; a casing having a conduit connecting
the two de]aoent ends of the cvlinders and
the adjacent chambers thereof; a valve con-
trolling said communication; and a supple-
mental casing having a condnit establishing

; communication between the acljacent ends of
- sald cylinders; and a valve therein control-

ling said communicaticns.

9. In a pump of the character described.
the combination of two cylinders arrangec
in tandem relation and a piston in each of
said cylinders, thereby forming four cham-
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4

the two acdjacent ends of the cylinders and
the adjacent chambers thereof; a valve con-
trolling said communication; and a valve
chest casing having ports establishing comni-
munication tween the ends of E:dld cylm-
ders and said chest; and a plurality of

valves therein each of which controls one of

sald ports.
10. In a pump of the character descr ibed,

the combination of two cylinders arrange ed

in tandem relation and a piston in ench of -

said cyhinders, thereby forming four cham-
bers; a casing having a condmt connecting
ad]acent ends of the eyvlinders and
the adjacent chambers thereof; a valve con-
trolling said communication; and a valve
chest casing having ports ecstflblishino CON1-
11'111mcat10n between the ends of said cylin-
ders and said chest; and a plurality of
valves therein "lI‘l"‘lllGE‘d in tandem relation
and operated tog ether

11. In a gas and air pump of the character
described, the combination of two pump cyl-

nders havmﬂ cylinder heads and arranged
1n tandem 1ela,ti0n, a piston 1n each cylinder-
both connected to a piston rod; a chamber
formed between the two ad]acent cylinder

heads and having an outlet; a valve casing
having valves therein Whld’l 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 opposlte ends of a gland, thus
forming a space or chamber between the

heads; a valve casing having ports com-

municating with the wvalve chambers and

pump chambers; and valves in said casing
acdapted to admit oas from the valve casing
to q‘ud 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 cylinders ar-
ranged in tandem relation; a piston in each
cylmdel connected to a rod; a - chamber

formed between the ad]dcent ends of the
said cylinders and having an outlet; a valve
casing having four ch‘lmbels therein: four.

valves in said casing arranged in tandem
1el-1t1011 and serving to form said valve

chambers having inlets for air thereto and
said pump cylmdelb having inlets and out-
lets for air and gas 1"eSpectwelv, and means
for operating said valves in timed relation

with the pump pistons whereby air will flow .

a casing having a conduit connecting .
the

two of said chambers having
inlets for gas thereto and the other qmd_

949,189

into two of said valve chambers and through
ports therein to the cylinders of the
pumps and be discharged irom the pump

cylinders through the outlets thereof, and.
whereby gas will flow through the other two

1nlets

to the other two chambe_rs 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 tandem relation; a piston in each
cylinder connected to a 10(1 a chamber

65

70

75

formed between the adwcent ends of the sald

cylinders and having an outlet; a valve cas-
Ing hfwmn four chwmbexs therem' four

111?6% mn S‘lld casmﬂ ‘11*raneed 1n tandem-
form said valve

relatmn and serving to
chambers; two of said chambers having in-
lets for gas thereto and the other said cham-

bers having inlets for air thereto, and said

pump cyhndels having inlets communicat-
ing with said valve chambels and having
outlets for air and gas 1'65pectnely,, 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

mlets to the, other two chmnbels 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 as set forth; and a supplemental
casing connected to tl
two pump cylinders and having a conduit
establishing communication botween the
chambers thereof and having a valve adept
ed to control said conduait.

15. In a pump of the character described.
the combination of two pump cylinders; 2

ling ingress of gas thereto and a casing
having a conduit estabhshmo comimunica-

tion between the pump cylmdels and hav-
ing a valve controlling said conduit where-
oas 1n sald

by the degree of pressure of
pump Wlmdele may be varied bV permit-

ting the piston 1n one of said cylinders to

draw gas from the other of said cylinders

snb]u:t to the control of said valve, and.

thereby vary the pressure of the o as de-
livered from the pump for the pul’*pose %ef

forth. _
Siened at New York in the county of

1e adjacent ends of the

"Jlston i each of same ; valves for control |
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day of Janunary A. D. 1908.
BA._\TER M. AbLAKSO\r
Withesses : |
Franxx M. ASIIL}';I
A. T. ScHARPS.
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