NE.
.9, 1013,

1613

T
bk}

D TAW

¥ FILED

INTERNAL COMBUSTION E
APPLICATID

S M.

DN\

/

A, R

DS SRR N

&P e Y
& N —

. u\ﬂﬁm.wMﬂqWHumwm.u!...Hﬂvll!!«.lilﬂl}ul. g e Eat A
AT O - RS T
N _V T NN s

e

-



G. A, F. AHLBERG.
INTERNAL COMBUSTION ENGINE,
APPLICATION FILED JAW.9, 1013
90008 8

88,818, Patented May 19, 1914,

4 SHEETR—SHEIET 2.

)R A
' i 74
7 4

—

7 L rverZor,
T 07, DLZh oy
‘ . 7
{
Ty Benacl Y Gl7ted,




&. A P. AHLBERG.

INTERFAL COMBUSTION ENGINE,
P 3 ]

T
>

G 2
Feg S
{ \%L A
! ~y =
== e o 3
Z9 N ]
3 <
N (7
Ne i E\S‘i I g\
/ 2 27 N ‘
= / 2 "Z E\ . Fﬁ N
N Fa N CAR
‘ R .

:§

75 [ 29 ]

NN

S

L,

TARY
TR
%
Nty
ZA

R

AR
R
A
T
7 %’// y
5
\‘a
(:a
28

o, S

LA SEes )

=P,

T O oy |G 7

-’%{:‘éz{x %,%;
N

Loy ﬁ@y@{/fé/ﬁﬁ/’(/é/’j{zﬂ,

&%”l:/s e oo



G. A. F. AHLBERG,
INTERNAL COMBUSTION ENGINE.
APPLIGATIOY FTILED JANW.9, 1613,
1,096,810. Patented May 19, 1914,

4 SHEZTS—SHIIT 4.

76, N2

R

N
o

X

XL

AW *&\\)\\}“ }1;'\
SRR

vz

|
1 s &
q i
I %
: N T TR T T e
|
1
t
)
i

ELLHIS LIS LEOTE AL OIIEILL =
l

¥~
7 )
. 'af >

N\N7 B2
85—
Z@%&,egsaf I _Z FRUBERFELO T,
s 2 . ; VP
@;‘%g/ Gndlonr G5 i o
Fage: .

e T R, 5y Srnics S G e



€3

SN IVNYE:

AN

oy

<y
¥ i

o

o

it

RE TN

D

e
T s - 4 ;
S v,
] - s
} A & o - L Lo I A
o H e L
[ s 9.4 BEETE LT
¥ % . = o oo
3 o % el erm D e
P = e ]
nm.u e W - SR
= (=T
2 o DR o o
ﬂ“.w - = o.w ]
. e s R e “ N g
: EE EETEERS : R =S =23
o Sl 1 Q)
R S/ RPN 7]

L RER- I N S = A ORI el mow
<>

< a0y
? Y A
o3 oy o ) [5#) M.w wm.w



5

10

20

28

30

36

40

45

50

55

60

65

5%

i

which msy be regulated by ‘turaing the'

sleeve 29, in or out upon the stud 26. A se-
ries of indentations 812, iire formed upon the
periphery of the sleeve 24, which are adapt-

ed to receive the rounded ¢nd of a locking--

pin 32, extending downwardly frem a bore
in an arm 33, in “which is inserted a spring
84. This construction ensbles the tension of
the valve-closing spring 80, to be adjusted
to the utmost nicety.
Extending upwardly into the casing 28, is
a tubular member 35, the lower end of which
is connected by means of a pipe 36, Fig. 1,
with the crank-case 12. Openings 37, Figs.
3 and 6, are arranged around the part 35
for the admission of air. A tapered injec-
tor nozzle 38, is tapped into the upper end
of the part 85, and extended coaxially into
the mixing chamber 22. Located -above
said mixzing-chamber is a bowl 39, having
therein a central tube 40, extending up-
wardly to a level above that of the top.
Said tube, 7hich is provided with openings
41, near its base, is externglly and internally
readed 8t its pper end as shown,
the one’serew-thread being for the recep-
tion of‘ad annilar nut-42, and the other for
the receéption of-& screw-threaded plug 43,
whiel is passed through, said nut and into
said. sube. Extendidg downwardly #rom
said plug info the mixing-chamber 92, is a
tubular member 44, the diameter of the
greater portion of which is less than that
of the interior of the tube 40, so as to form
an annular space between the two. An en-

" larged portion 45, is provided nedr the lower

end of said tube which is adapted to form a
tight joint with the opening in the casing.
Openings 46, arve formed in the part 44 in
communication with a central bore 47, which
leads to a needle-valve-opening 48, adapted
to be closed by a needle-valve 49, the en-

larged stem 50, of which is provided with'

a fine screw-thread and is tapped into the
plug 43. A hand-wheel 51 having periph-
eral notches 52, is secured to the part 50.
A spring-catch 53, Tigs. 1 and 6, is attached
to the bowl cover 54 and arranged to en-
gage with the notches 52 to yieldingly lock
the hand-wheel in any desived position.
This arrangement enables the needle-valve
to be adjusted with the closest acenracy.
One or more small openings 54, Fig. 3,
should be provided in the cover for the ad-
mission of atmospheric air. The hore 55,
of the tube 44, below the needle-valve open-
ing, 1s made quite large and is flared out-
wardly at the lower end as shown at 58 in
order to cause the liquid fuel to spread in
a thin sheet for the purpose hercinafter
stated. The discharge end of said tube is
located in immediate proximity to and pref-
erably slightly back -of the tapered end of
the nozzle 38, )

An annular shaped float 57, of cork or
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suitable material, is located in the fuel-bowl
39, to surround the tube 40. A lever arm

58, Tigs. 4 and 5, is rigidly attached to said

float and is pivoted at 59, to a pivot-pin se-

cured in the bowl. A lateral offset 60, is
formed in the bowl, in the bottom of which
is provided a valve-opening 61, in communi-
cation with a tube 62, leading to a gravity
or other liguid fuel supply not shown, of
any well-known form. A needlevalve 63,
adapted to close the valve-opening 61, is
provided with a stem-64, having a ball 63,
near its upper end, fitted in a socket 66,
which, in turn, is attached to one end of the
lever 58, said ball and-socket forming~a uni-
versal joint for imparting the requisite free-
dom of movement to said valve.. As the
valve 63, is lifted, by the lowering of the
fuel level in the bowl, oil from the source
of supply:isipermitted to flow in until the
rising of the float causes the valve to close
in the usual well known way.

Formed upon the carburcter, between the
bow! and discharge nozzle, is an upwardly
extended boss 67, having a vertical bore for
the reception of the screw-threaded stem of
a needle-valve 63, adapted to close a valve-
opening 69, leading to the mixing-chamber.
A band-whee! 70 having notches 71, in its
periphery, adapted to be engaged by a
spring 72, enahl
A tube 78, Tigs. 1, 4 and 7, leading to a
source of water supply not shown, is in com-
munication with the valve opening 69.

. The operation ef my improved: device is as
follows: Upon the up-stroke of the piston,
air is drawn inte the crank-case, the quan-
tity thereof being proportionate to the pis-

ton speed and the relative extent to which.

the governcr-controlled valve 14, is caused
to open. Upon the return stroke, the in-

drawn air is compressed in the crank-dase

until the port 7, is brought into registration
with the by-pass 8, when the compreifed
air rushes through the port 8, into the com-
bustion-chamber, thereby causing a partial
vacnum to be formed in the mixing-cham:
ber 22, which, in proportion fo its extent,

86

88

Py
=

es the valve to be adjusted. .
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tends to open the valve 81, and cause-atmos-

pheric air to be drawn into the mixing-
chamber. At the ‘same time the partial
vacuum in the mixing-chamber ‘causes a
downward, suction in the tube 44. . Fuel
from the bowl 39 in which it is maintained
at a congtant level by the float 57 is drawn
throngh the openings 41, into the annular
space around the tubs 44, in which it stands
normally at a like level. The downward
suction in the tube causes said oil to rise
sufficiently in said annular space to flow
through the openings 46, and needle-valve
48, into said tube and thence into the mix-
ing-chamber from whence it, with its com-
plement of air, is transferred in vaporous
form to the combusfion-chamber ready to
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provided

‘admitting air thereto, s source of fuel supply,

a fuel inlet leading thereto from said source
of fuel supply, sald mixing chamber being
provided with s, discharge-nozzle in com-
mupication with said combustion-chamber,
and means for positively producing a jet of
compressed air in said mixing chamber in
addition to the atmospheric air indured by
the suction arcund said discherge nowzle.

2. An internal combustion - enginé com-
prising a crank-chamber, a combustion-
chamber, a piston in operative relation there-
to, means for admitting air to said crank-
chamber, means for transferring the same
therefrom to said combustion-chamber at a
predetermined period in each eycle of opera-.
tion, said air serving to induce o flow of fuel
siixi ire from a carbureter, a source of fusl

- supply a carbureter having a fuel inlet lead-

ing from said source of-fuel-supply to the.

mixing - chamber, a mixing chamber pro-]

vided with the discharge-nozzle in communi-
cation with said combustion chamber, means,
for admitting atmospheric air to said mizing
chamber, a source of compressed air and an
air-injector in -communication with said
source of compressed air and having its de-
livery within said mixing-chamber in opera‘
tive proximity to said fuel inlet whereby,.in
addition to a volume of atmospheric air
sucked through said mixing
of compressed air is injected. -

3. An internal combustion engine having
a_crank-chamber, a combustion-chamber, a
piston in operative relation thereto, means
for admitting air “to said crank-chamber,
means. for admittipg the same to said com-

bustion-chamber at a- predetermined period -

in each cycle of operation, said air serving in
its passage to induce a flow of fuel-mixture
from a carbureter, a source of fuel supply, a
carbureter having a fuel inlet leading from
said source of supply to a mixing chamber,
a.mixing chamber provided with u discharge
outlet in communication with said combus-
tion chamber, means for admitting atmes-
pheric air to said mixing chamber, a source
of compressed air and an air-injector in
communication with said source of com-
pressed air and having its delivery end .in
said mixing chamber directed toward the
discharge opening of the latter.

4. An internal combustion engine com-
prising a crank-chamber, a combustion-
chamber, a piston in operative relation
thereto, ‘means for admitting air to said
crank-chamber to be expanded into said
combustion - chamber at a predetermined
period in each cycle of operation, while
serving t6 induce a flow of fuel-mixture
irom a carbureter, a source of fuel supply,
a carbureter having » mixing-chamber, a
fuel iniet leading thereto from said source
of fuel supply, said mixing-chamber being
vith ‘o dischavge outlet in com-

chamber, a jet |

1,098,319

munication with said combustion-chamber,
means for admitling atmospheric air fo said
mixing-chamber and an air injector in com-
munication with sald crank-case, said in-
jector being extended into said mixing-
chamber with its nozzle divected toward the
outlet of the latter. :

5. An internal combustion engine having
a combustion chariber, & piston, an air-com-
pression chamber. means for regulating the

volume of successive charges of air to be

.admitted to the latier tc conform to varia-
tions in load, means for admitting air from.
-said compressicn-chamber to the combus-
‘tion-chamber at a predetermined period in
-each cycle of operation, said air serving to

induce & fuel inixturs flow from sz carbu-
reter, p cavbureter having a fuel inlet, a

¥
o

&

discharge outlet leading into said combus- -

tion chamber, 2 mixing-chamber, an air in-
let thereto, the effective area of which is
adapted to bs varied by the relative degree
of air-pressuro in said compression-chainber
and means for admitting a jet of com-
pressed air to sald mixing chamber with
each mixture delivery to said combustion
chamber, ' ,

6. A two-cycle internal ‘combustion en-
gine having an air-compression chamber, a
combustion-chamber, a piston, means for
controlling The volume of air o be ad-
mitted to the compression-chamber. upon
each comprassion stroke of the piston to be

~compressed hy each expansion stroke there-

of, means for permitting said air at a pre-

‘determined interval- to expand into’said

combustion chamber, a carbureter having a
mixing-chamber, with a mixture outlet
leading to said combustion chamber, a
lLiquid-fuel inlet, the feed of which is con-
trolled by & vacuum in the mixing-chamber
indyeed by the flow of said compressed air
inte said combustion-chamber, an air-inlet,
means for varying its ares, snd means in
communication with said compression-
chamber for admitting a jet of air inte said
mixing chamber in prozimity to said liquid
fuel inlet. S .

7. A two-cycle internal combustion en-
gine having 2 combustion-chamber provided
with an inlet-port, a pisten, a compression-
chamber, a carbureter having a mixing-
chamber, a discharge-nozzie leading there-
from to said inlet-port, the latter being in
direct communication with said compres-

“sion chamber, a constant-level fuel reservoir

In communication with said mixing-cham-
ber, means for maintaining an equilibrium
of pressure between said fuel reservoir and
said mixing-chamber and means for intro-
ducing compressed-air into - said' mixing
chamber
opening of the latter.

8. A twe-cyele internal combustion engine
having a combustion chamber provided ¥

85

86,

1085
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directed toward the ~discharge.-
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with an inlet-port, a piston. a compression-
chamber, a carbureter having a mixing-
chamber, a discharge-nezzle leading there-
from to said inlet-port, the latier being in
direct communication with said compres-
sion-chamber, a constant-level fuel reservoir
in communication with said mixing-cham-
ber, means for admitting air to said mizing-
chamber and means for maintaining an
equilibriwm of pressure ‘between said fuel
reservoir and said mixing-chamber.

9. An .internal combustion engine com-
prising a Dpiston, & combustion chamber,
an air compression chamber, means for ad-
mitting air thereto with each compression
stroke of the engine piston, means for ad-
mitting air from said compression chamber
to the combustion chamber at a predeter-
mined period in each cycle of operation, a
carbureter having a mixing-chamber, a

5.

Tiquid fuel supply, a fuel inlet in communi-
cation with said source of liguid-fuel supply
maintained at a constant level, a mixtur
outlet leading to the combustion chamber
of the engine, an air inlet, an inwardly
opening valve for controlling the admission
of air thereto, vielding means for normally
closing said valve, a source of compressed
alr and an alr injector arranged axially
within said mixing chamber and in com-
munication with said source of compressed
air. -

In testimony whereof I have signed this
specification in the presence of two sub-
scribing witnesses, this fourth day of Jan-

wary 1913, , L
GUSTAV A. F. AHLBERG.
VWitnesses: - ‘
Davip H. FLETCHER,
Lesuie W. Fricxz,
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