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- To all whom it may concern:
Be it known that I, HENNING FRIEDRICH
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SPECIFICATION forming part of Le’t.ters Patent-No. 743,780, dated November 10, 1903.

Application filed March 10,1900, Serial No. 8,132,

(Mo model.)

WALLMANN, a ¢itizen of the United States, re-
siding at Chleage, in the county of Cook and

State ef [1linois, have invented certain new

and useful Improvements in Mixers for Gas-
Engines, of which the fellowmﬂ' is a specilica-
tion.

My invention relates to 1mpmvemente in

mixing devices for use in that class of en- |
‘gines in which the motive power is derived
¢om- |
bustible eherge of mingled air and gasoroil-

frem the ignition and expansion of a

vapor. In that class of engines the efficiency

is in no small measure dependent upon the
thoroughness with which the components of
the ehalge are commingled either before or

after their admission to the combustion-cyl-
inder and previous to their ignition therein.
Where such commingling is but poorlyor in-

adequately effected, the eherge often misses
fire, resulting in a waste of the fuel employed -
and in a loss to the engine’s efficiency of the

power represented by the unconsumed and
wasted fuel, or if it ignites it burns poorly

and unevenly and ylelds much less than the |
maximum efficiency of which it is capable

when properly and thoroughly prepared.

The objeet of my presentinvention, there-
fore, has been to provide a mixing device

Whleh shall be simple in eonetmetlen auto-

a thorough commingling of the elements of
the charge in a most efficient manner just
prior to theu' admission to the combustion-
eylmdel

To this end my invention consists in a mix-
ing device for gas-engines embodying the
prmeiplee of censtruetmn and operation sub-
stantially as hereinafter described and
claimed and as illustrated in the accompany-
ing drawings, in which—

Figure 1 is a central vertical section of a
mixing device constructed in accordance with
my invention. Fig. 2isa horizontal section,
enlarged, on line  x of Fig. 1. Fig. 3is a

_horlzontal section, similar to Fig. 2, of a modi-

fied arrangement of the fuel and air duets;
and Figs. 2 and 5 are medlﬁed ferms of my

invention.

Similar letters of reference refer to similar
parts throughont the several views.

Referring ﬁrst to the form of the invention
shown in Figs. 1 and 2, A may represent a

section, broken away, of the upper end or cyl- 55

inder-head of the combustion-cylinder of a
gas-engine. DB may represent a section,
bfoken away, through the cylinder-wall of an
adjacent air-compressor, and C asimilar see-
tion throuﬂh the- cylinder- wall of a fuel- 6o
pump.

D represents-a valve-casing screwed into
the cylinder-head A and emtably paeked

therein by a gasket ¢ and packing- -ring a’.

Within the valve-casing D is an automatic- 65

| ally-opening inlet- valve E, which has a long

i

hollow stem gmded in a vertical extension of
the valve-casing, as shown. At itslower end

1 this hollow stem of valve K is provided with

a series of small radially - arranged lateral 7o

ports e, providing eommumeatlen between
gaid hollew valve-stein and the surrounding

chamber of the valve-casing, and-through the

walls of the latter at its lower end are f01 med
a similar series of radially-arranged lateral 75
! ports d, which provide communication be-
tween ﬂmd chamber of the valve-casing and

an annuolar chamber b, formed by a mde
shallow groove sunk in ‘the periphery of the
valve-casing. Into thislatter chamber opens 8o
the discharge-port ¢ of the air-compressor.

matic in its operation, and which shall effect The upper end of the elongated hollow stem

of valve E is provided with an adjuastable
elosing-spring 7, as shown. |

The fuel-supply may be connected with the 83
hollow stem of valve E in any desired or pre-

forred maneer butin the construction shown,

which is more partwnlm ly adapted for a,pph-

‘cation to two-cycle engines in which both the

air and fuel are ordinarily forced into-the
combustion-cylinder under pressure, the dis-
charge - port g of the fuel-pump communi-
cates with the casing F of a positively-actu-

go

ated controlling-valve G. This valve-casing

K is supemmpeeed on the upper end of valve- g5
casing D and may be secured to the fael-
pump cylinder by a lateral extension I,
through which is formed a duct £, that con-

nects the fuel-discharge port g with the cham-
| ber in velve casing F. A short vertical duct 100
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1, controlled by the valve G, connects the lat-
ter chamber with the upper end of valve-cas-
ing D and the hollow stem of valve E. The
elongated stem of valve ( has an extended

bearing in a bearing-block H, which screws

into and fills the npper end of valve-casing
F, and at 1ts upper end has a suitable stuff-
ing-box I. Mounted on the bearing-block H
18 & yoke J, in which the valve-siem has an
additional bearing and which also forms an
abutment for the returning-spring K. The
upper end of the valve-stem is engaged by a
tappet Lonarock-shaft M, whereby the valve
G may be lifted at the propertime and through
the proper interval. to permlh the 1ntrodne-
tion of fuel.

The operation of the device as thus far
described is as follows: Where the mixer is
employed on a two-cycele engine, in which
both the airand thegasoroil-vapor are forced
into the combustion-cylinder under pressure,
the opening of the fuel - controlling valve
G wiill be so timed as to admit the fuel
from port g at the same or substantially the
same pressure as that of the air arriving
through port ¢. The fuel entering by way
of duects ~ 2 and the hollow elonn‘ated stem
ofvalveFluqhe%mﬁne%treamsand1naﬁnels-
divided condition through the small radial
ports e in the lower end of the valve-stem.
At the same time the air entering by way of
port ¢ and annular chamber b rushes in a
similar finely-divided condition, but in the
opposite direction, throngh the small radial
ports d in the lower end of the valve-casing
D. Theopposing streams of gas and air thus
meet in the chamber of the casing D and be-

coming thoroughly commingled therein by

their pressure open the inlet- Vd,lve K and pass
Into the combustion-cylinderin the best con-
dition for etfective combustion and expan-
sion.

Where my iimproved mixer is applied to

“the ordinary *“Otto” or four-cycle type of en-

gine, the operation will be substantially as
hereinabove described,exceptthat theairand

fuel meev and mingle at atmospheric pres-

sure and are drawn into the combustion-eyl-
inder by the suction of the piston.

Fig. gillustrates a modification in the man-
ner of forming the lateral ports in the valve-
stem and valve-casing, by the employment of
which the most effective mixing of the com-
ponents of the charge issecured. In thiscase
the lateral ports d’and ¢’ instead of being ar-
ranged radially to the inner surfaces of the
valve-casing and the hollow valve-stem, re-
sapectively, as in Figs. 1 and 2, are arranged
tangentially to said surfaces, as shown in
Fig.3. The resultof thisarrangement is ob-
The air enters the valve-chamber in
such a way as to cause it to whirl rapidly in
one direction therein, while the gas or fuel
enters the same chamber in such a way as to
make it also whirl rapidly therein, but in the
opposite direction to the air.

The result 1S a
most thorough intermingling of the compo- L
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nentsof the charge pxior to their admission to
the eombusbmn-cyhnder

Fig. 4 illustrates a slight modification of 70

the mixer. In this modification, as well asin
another subsequently described, I have des-
ignated all parts which are similar to corre-
sponding parts in Figs. 1 and 2 by the same
reference-letters with increased exponentsin

~order to avoid unnecessarylength of descrip-

tion. Here the mixing-valve E' instead of
being located directly beneath and in verti-

cal alinement with the controlling-valve G'is

located to one side thereof, as shown, and 1ts
stem 18 hollowed through only a portion of
its length, and the fuel-duct 2’ communicates

with the hollow stem of the valve E' later-
ally through lateral ports m near its lower

end instead of longitudinally through its open
upper end. This arrangement effects a
> ] 1'- ‘1!
quicker antomatic c¢losing of the valve K’ be-
cause of the upward pressure on the interior
of the valve-stem. |
The form shown in Fig. 5 is simmilar to that

last described, except that the valve-stem is

hollowed through a greater portion of its
length, and the lateral communication of the
fuel-duct 2* with the hollow stem of the valve
K*is at a greater distance from the valve,
and the Vvalve-stem 1is extended through its
casing and provided with a strong returning-
spring %, this valve being designed to be posi-
tively opened at and during the prcper pe-
riod by some valve-actuating means connect-
ed with a moving part of the engine.

My present invention has been designed
for use more particularly in econnection with
internal - combustion engines of the type
shown in my copending applications, Serial
No. 735,301, filed October 30, 1899; Serial No.
739,962, filed December 11, 1899 Serial No.
740 7IU filed December 18 1899 and Serial
No. %,‘341 filed February 3, 1900; but its use
is by no means limited t0 engines of that
type.
pable of general application, with little crno
mOdIﬁCdtIOH to any or all ty pes of gas-en-
gines,.

I do not limit myself to the precise details
of construetion shown and described. It is
obvious, for instance, that the air might be
lnttorllmed through the hollow valve stem
and the gas or fuel through the lateral ports
in the valve-casing, if preferred, without de-
parting from the spirit of my invention.

The generic feature of my invention is the
introduction of the components of the charge
in a finely-divided state in opposite direc-
tions into the valve-chamber through a series
of small lateral ports formed through the
valve-stem and through the walls ot its sur-
rounding casing, whereby the charge is thor-
oughly mixed just prior to its admission to
the combustion-cylinder.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18— ~

1. In a mixer for gas-engines, in combina-
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tion an inlet-valve having a hollow stem and |
a series of lateral ports formed through said
stem, a valve-casing surrounding said valve

and 1ts stem and havmﬂ' a mmﬂar series of
lateral portsformed therethrouﬂ*h and means
for causing the flow of the eomponents of a

combustible charge simultaneously in oppo- |

site directions thrmwh sald lateral ports In
the valve-stem and valve casing respectl vely,
substa,ntlally as described.

2. In a mixer for gas-engines, in combina-

“tion an inlet-valve having an elongated hol-
low stem and a series of latel*al ports formed

through said stem at or near its lower end, a
valve-casing in its upper portion forming a
guide and support for said hollow valve-stem
a,nd having a similar series of lateral ports
formed thwuﬂ*h it atits lower end, and means
for causing the flow of the components'of a
combustible charge simultaneously in oppo-

site directions through said lateral ports in

the valve-stem and valve-casing respectively,
substantially as described. |
3. In a mixer for gas-engines, in combina-
tion.an inlet-valve having a hollow stem and
a series of lateral ports formed through said
stem, a vaive-casing surrounding said valve
and its stem and having a similar series of
lateral ports formed therethrough, means for

supplying gas or fuel to the engine through

sald hollaw valve-stem and its latel al ports,
and means for supplying air to the engine
through said lateral ports in the valve-casing
simultaneously with the gas-supply, substan-
tially as set forth.

- 4. In a mixer for gas-engines, in eombma-_

tion an inlet-valve having a hollow stem and
a series of lateral ports formed through said

- stem, a valve-casing ‘surrounding said valve

40

and its stem and having a similar series of -

lateral ports formed therethrough, means for

supplying compressed air to the engine

through said lateral portsin the valve-casing,
and means for supplyiug compressed gas or

45 fuel to the engine through said hollow valve-

50

stem and its lateral ports during the ecom-
pressed-air supply, substantially as and for
the purpose described.

5. In a mixer for gas-engines, in combina-
tion an inlet-valve having an elongated stem |

which ishollow through a portion of its length,
said stem having two series of lateral ports
formed therethrough, one adjacent the valve
and the other adjacent the upper end of the

=

hollowed portion, a V&lve casing surrounding
said valve and itsstem, and havmﬂ* a similar
series of lateral ports formed therebhrough
opposite said first-named series of portsin the

valve-stem, means for supplying compressed

air to the engine through said lateral portsin
the valve-casing, and means for supplying

55

6o

compressed gas or fuel to the engine through
said hollow valve-stem, said gas or fuel enter-
ing the valve-stem thmugh the upperorinner

series of ports therein and leavingit through

- the lower or outer series, where 1t meets and
 mixes with the compressed air supplied

through the ported valve-casing, substan-
tially as and for the purpose set forth.

6. In a mixer for gas-engines, in combina-
tion an inlet-valve having an elongated stem

which is hollow through a portion of its length,
| said stem having two series of lateral ports

formed therethrough, one adjacent the valve

and the other adjacent the upper end of the

hollowed portion, a valve-casing surrounding
said valve and its stem, and having a similar
series of lateral ports formed therethrough

opposite said first-named seriesof portsin the

valve-stem, means for supplying compressed
air to the engine through said lateral portsin
the valve-casing, means for supplying com-
pressed gas or fuel to the engine through said
hollow valve-stem, and a positively-actnated
valve controlling a duct leading from the gas
or fuel supply to the upper or inner series of
ports in the valve-stem, substantially as and

for the purpose set forth.

7. In a mixer for gas-engines, in combina-
tion an inlet-valve having a hollow stem and
a series of tangentially- arranﬂ*ed lateral ports
formed through said stem, a Valva-easing SUY-
rounding said valve and its stem and having
a snmlm series of tangentially-arranged lat-
eral ports formed therethrough, and means
for causing the flow of the components of a

| eombusmble charge simultaneously in oppo-
'site directions thrmwh said tangentially-ar-

ranged lateral pc}rts in the valve-stem and

| valve casing respectively.

In testlmonjr that I claim the foregoing as
my invention I have hereunto signed my
name in the presence of two xmtnesses

HENhNG FRIEDRIGH W ALLMA’?N

Wltnesses
SAMUEL N. POND
ALFRED F. TOMPKINS,-
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