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TE:} all whom it may concern.

Be 1t known that I, Timwey Josmem Do-

~ l}mex, o citizen of the {United Btaies, ve-
siding 1 the city of Cbicago, connty of
{Juolgq md- Biate of Ylinols, have invented

certaln nesw um ;.I-Jﬂt i Imnrovements 1n in.

10

30

45

50

. {'he eNgiNne’s

throtthing governors, or YCE “1‘“9115?

application for Letters

tﬂl nal- Cmn

known ag * G

:
-l
{3s- .:1-1153;111{:.5;

hrvmﬂ 1S 2 spec theation.
My mvention relates to said sternal-com-
bm tion engines, or, briefly, gas engines, gen-

..H‘::a

erallyv, and S}}G(‘:iﬁﬁﬂil'\r to those d"“”'.&ﬁ‘u er

re emplo yed to pr {J(i‘?”{jq thr mwm the atd of
_tne 11g1m- suct: m} the expilosive mixture
charges for the engines d simultaneously

16 by ihetlmv

regulate the speed of H 2 GNg
-"*011}51 iling the

ling ethod, that is, by
quantity of the explo ive mixture for the
successive eharges.  Fhese devices regulate
'*1"11;10 the quantity

e

speed by

of the ¢ cxpiosive mixture }}{3"1 dl.-_y'wg when
the gquantibty of mixtur e per ¢l 1arge is v axviced,

the vesultnnt compression 1svaried and her
also the mean effective pressure, acting dur

ing the working stroke, is varied. ’] llt, > turn-
1ng foree is 111115 varied, proportionats to the
power 1‘ﬂ{lull : of the engine.
of this chaz

’_3

though
sometimes  alzo the W}mme ZOVernor
Jhe throttling valves, or mechanisms, in
these coveinors are 1‘):_'3-1*9";1};;h" operated by
hand when a vaviable speed is destred, but
when the speed of the engine is to be main-
tained unifori, the said valves ave operated
bv 2 COVernor driven by the engine.

“The herein Oe&m*mgu invention is a divi-
sion of the subject matter diselosed in my
Patent, Soen

H] I

—pu—

568,040, filec August 10, 1507,
The object of this | invention is £o provide
neans whereby tha p:f’mcm ons of fuel ana
air ‘comprising the mixfure ave v aried when

the qmmmh auri heiice conipression. is va-
11{*& the variations m ‘i.lae ;:gf@‘_@;}ﬁz'tmiiﬂ 0i
el and air for the charge being in such
1;;;1:011 as to obtain. a mixture that 1s most

e degree o“f COMPIeSSIon 8l-
bumed

ih1s well ko

&zmm ble for
multaneouslv

those familinr with the opevation of TAS 81l

gines, that, to obfain best results fm{i eCOU-

omy 1n operation, the 1111 fuves smployed
> _

must be comparatively richer in fuel when

1"‘&"

f“lewjes
acter are mmmmxwr Tﬂ oW 4S |

10l No.

R

minished ;

_13 Cars,. ST eng

_‘EO ?1‘- C{.)i lL
e 3.
Lﬂﬂij -'Fy' .f.

t‘luiﬁti- IEN
I’

FAT
Tazﬂ A
-,

biained, or employed,
COMPressions are ob-

DUSSEI0N 13

P
oo b
]
-
£ "?-
.y
g

the uel COI -

asutomatically va-

N W hich
e 1S

as o obtaln the best results and economy
In operating gas e g nes. By Lhu% varying
the proportional composition of explosive

nixture, I overcoms the hﬁmdnﬁs, such as
vack firing, sooting up of the engine’s vﬁ.lvﬂsj
the 1gniter, %m.. et with m Lhe present de-
vices, in which the proportions of fuel and

alr_., o mprisinge the ,  Le main un-
changed thro wiswt ,.;-h
ling the {mmmw oi mixture fed. With the
DITes eent devices when it s desired to vary
the bro portions of fusl and air, either the
mlve eomz*ohu o the fuel stupply, or the one,
if prov 1{,11,,{1, cmmogmﬂ the a1r supnly, is
rea G]Um{}d by hand, or, both are at the same
time ; ea&]u@.tew 11‘40-.1?3 1%: these ad]ubsmeuff*
are sucn that a proper mixture is cbtained

when the engine is operating under heavy

| ]oau, a mmputhclj “high comp‘r‘e&smﬂ De-

ing thus obt ained, that mixture will be too
lean, 1n Fuel, for the :n:';f.tuebd Com pression,
obtained "ﬁ".!_’leﬂ the load on the e
unger these latter cong 1t10ns ‘the
mixture will burn slowly, produce hacls fir-
ing or explosions in the mixing chiamber of
he aevics
erauep of the device and hence d_or the en-
gine. Ifurthermore, sueh mixture is 1onited
with great mtﬁwluy- Wf}“ﬂnemh durmﬂ 0p-
erabion of a gas engine, this back firing ap-
INe am:ﬁ;m_ nt

AN

alves so as to ~obtain A Ticher 1‘111}-:&111’@3 stich
a8 wiil be most c:.miub}e for the reduced L,om
pression.  Dut this lust adjustment of the
valves svill give teo rich a mixi ;13;::3: when the
ioad 13 again increassd; too mixture
producés not only scob, which cmgs the en-
oine valves, imm*ﬂr.j cte.. but alse loss of
power, waste of fuel g{i}la difficulty 1n 5g*11—-
tton. I overcome these difficulties ;-wd at-
tain e’ithe? Ed?ﬁhhtﬁgﬂ‘ :

s, viu-uh will herein-
ctions 1Hustrated n
accompanying
dmwmm W h@rmn :
Tﬂguvc TR Sﬂcmmmi elevation through

1
. _ : 5_31::1{ o1t to the degree of
pressuve to whlci the nuxture is com nressed,

_m,ge of control-
A

2ine 18 di- -

and much distuxb t the proper op-

Teaiums the

el |

|

iz'lﬁrmh 101 1& to produce -

§0

80

SO

Jo

160



ot
rr

4

20

30

e
n

40 T

45

&

| immnm for

" r} }

60 v

p.ﬁ'_.aug

085,703

one form of my device and ih“(mgh a por—- . ‘the anxilia ary throttling valve JHSL 0pemncr

tion of a cylinder head of a gas engine, a

portion of whose combustion chamber is
also and similarly shown; as shown, the de-

vice is arranged to use either hqmd hydro-
carbon fuels or gaseous fuels, Fig. 2 is a de-
tached detail of g,
thing valves and the me chqmsm for operat-
ng the ese, 11 enlarged scale. Ifig. 3 is a sec-
tional elevation of another form of my de-
vice; as shown, the device is arranged to use
baswuu fuels. I‘lg, 4 is o detached detail,
enlarged, showing the throttling valves and
the operating mechanism, I*w 5 1s an end
f;_in.,.»JT‘J’t} ot statu}nmy gas engine provided
With m
Wlm,l}. 1¥E Oper: ated oy the engine’s governor,

S 'E";.e..';; reference IlliiﬂulﬂlS denote like

parts | m UtthOHL the several views.

o Hig, 1, 26 18 a cylinder heaa contain-
g T 1 mhume inlet passage § .md the 1nlet
af% 9, which is held 1‘101111&11y closed by
SpPY mr ”"‘2 and suitabiy opened by valve lever
ek L}Thllf er head 26 15 altachea to the
FRITANT v)imdu 27, directly over the com-

bustion {x_.._*wubu G. Attﬂchgd to the cylin-
der head is o asing
passage 1, this pass WE} -"lwldln o 1mto two alr

prssages > and 3 3, which com mmumta with

miinee outlet passage 4; 2% is another air

passage communicating with outlet 45 71 18
) _pmn valve comm]]mo the passage 2“ it 1s
showu o}
ASCOUS fuel is to be used.

8* is a valve controlled port in outlet pa.%m"

sage 4, a.nd 7o is a valve controlled port 1in
passage 8, the ports being formed by ridges

raised in ihu side walls of the puassages of-
~_,<m:l”1w

aising 1t easier to fif in the valves!

in fhe ;r:s i
rigidly sccured to a pivotal shaft 14, the
heavings of this shaft being suilably fﬂlﬂ’l@d
m the “sidewalls of the cond: ult, The shaft
18 extended outside of the casing to carry an
arm 12, fixedly attached to the shs vt like-
wise, in port 8* 1s a double-winged valve 8,
11411(1 y monnted on
exiends through the casing and carrics an
arm 10, hv.ully attached to thie shatt, The
valve 8 is, as will be apparent, s main throt-
tling 1Ive controlling the total quantity of
egch charg ge, and the valve 7, an
auxtliary thmtﬂmu Vi lve cq}mmﬂnm ihe
1 mmlty of air passing ihmuﬂ‘h the conduit

2 f gach charge. The functwn of this

puriiiary ihmtﬂmn valve is to effect dis-

propon tionate vari: lL]{}Ilb of degree of vacuura
5 the fuel receiving air conduit (conduits
2 oamd 2%) as (*-:}mpmul with the degrce of

acuum in thdat portion of the mndmt 4 that

iz ahead of the main throttling valve when
this 1s varied by the action “of the main
throttling valve. For cexample, when the
valves are In-a position as shown in Fig, 1,

i Sh{)Wlnﬂ the thmtw_

device, the zhmtn.hnw valves of

, having an air 11110‘L '

[ means of the turnbuckle 42.
en, as 1t prafuabi;y would be when

ry ¥ 1s a double ,vmﬂed valve 7 |

plmta? shatt 13, Whlm-

| v ;il"v’{} 8

‘-the d!{_‘“i ee of vac rl?iﬂ} al Illlﬂ suction Stl‘OI{O

will be practically Jlﬁ same in conduit 23
ind conduit 4; now, it the valves are opened
farther, the a1 ﬂm*f'“ throttle will permit
air to enter througi eondmt 3, and thus the

“degree of vacuum in conduit 23 will be rela-
tive dj?’ reduced as compared with that in con-

cduit 4. The ebject of this is, as will be more
tully e“\plmneﬂ further, to produce variable
suction on the fuel 1eedinﬂ mechanisms and
thus to obtain mixtures of “yariable composi-
tion of fuel and air. These valves 7 and 8
controel the area of eifective aperture through

“their respective ports ;and by rotating the

valves, by means of their shafts and arms,
into different positions, (as shown in Fig. 2)
different sized apertures through the poxts
may be obtained, ranging from the lar gest
opening to a ’*ﬂnmlete clabmg which is
shown 1n [fig. 2 in full lines; the dotted lines
show the valves in pavtly open position. Tt

~will be observed that the arms 10 and 12

65

70

30

are pivotally linked together by a connecting

roc 43, (If1g. 2) and that thus the two throt-
tling valves 7 and 3, will move stmultane-
omly this rod 43 is pivotally -attached to
Arim JO at 10 and to arm 12 at 17. The rod
43 1s constructed so that the distance between
the pivot centers 16 and 17 can be varied by
changing the length of the rod through
The purpose of

90

05

this adjustment is to facilitate obtaining any

desived angnular relation of one valve to the
other with respect to their elosing position.
For example, ;t may be desirable, on account
o1 condition of fuel, etc., to have the valve 7
close somewhat earlier in one case than in
anothér’s 16 obtain carlier closing of valve 7,

the rod 43 would be adjusted to be some-

what longer than for the later closings It
1S mefembk as will be apparent, to have
the valve 7 cloge before the valve 8 closes ;

the latter, however, need close only when it

is desired to completdv shut off the charges.
A further adjustment is provided for the

purpose of obtaining relatively faster, or

slower, rate of movement of valve 7, n
correlation with the rate of movement of
This adjustment 1s provided for by

slotting the end of arm 12, where the pwot
17 is engaged. By secur mg this pivot 17 at

different positions in the slot, the different

effective lengths of the arm, ope rating the
valve 7, are obtained, It will be %pp‘uﬂnt
that when the effective arm on valve 7 is
changed and the effective arni on valve 8 re-

mains the same, the relative rate of move-.

m{mt of the Lwo valves will be changed,

The purpose of the above ltd]ufstmunt
namely, to secure carller closing of one valve
than the other, or, to secure relatively faster
amovement of one valve than of the other, or,

} {0 secure hoth conditions snnultaneoumly, 15
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to facilitate obtaining any desirved variation

of relative degree of vacuum, hence.drafi,

in the air conduits 2 and 3, during suction

stroke of the engine. The object, which is to
gradually obtain a relatively higher degres
of vacuum. in the air conduit mto-which the
fuel is charged or fed, which here is the
conduit 22, than in the air conduit 3 as tha
main throttling valve 8 is moved toward
closing position and is thus reducing the
quantity of mixture, and hence reducing the
compression ; by so increasing the degree o%

Jracuum, or suction, in conduit 2, propor-
in tor the mix-
©ure as the compression is reduced, the above

tionately more fuel is drawn

adjustments being so made that the varia-
vions 1 proportion of fuel and air are in

such correlation with the degree of com-

pression, at any moment obtained, that the
mixture obtained is the most suitable one
for the compression simultaneounsly obtained.
1t will be understood by those familiar with
operating gas engines, that by means of these

above adjustments, together with a suitable |

initial adjustment of ¥nel supply, the suit-

able and’ desirable variations in the propor-

tions of fuel and air, in the mixtures, will be
obtained automaticaily, and for almost any

range 1 variation of speed, or of Ioad.

‘Referring to Fig. 1, with particular ref-
crence to the operation of the gas fuel

teeder, 53 Is a valve controliing a port 532,

through which gaseous fuel may be-admit-
ted, or fed, into the conduit 22, the fuel being

suttably  supplied through a  pipe (not
shown) having a regulating and cut-off

valve, and communlcating with chamber 68

throueh port 56. The valve 53 normaliy

closes the port 53 being held against the
seat 1n the port by a spring 57. The tension
of this spring is preferably so adj nstea, by
means of knurled nuts 54 and 53, that the
pressure of the gas supply is just barely
counter-balanced when there is no partial
vacuum m conduit 22 71 is a plug valve by
which the opening through conduit 9 may
ve varled, or closed altogether. 72 is a simi-
lar valve controlling the opening through
condult 24 as shown, the valve 72 is closed
and valve T1 partly open. It will be appar-
ent that whenevar a partial vacuum is
created 1n conduit 2* by the engine’s piston
during the suction stroke, the pressure on
the gas in fuel feeder will open the valve 53,
wilen ;
tnrough which air is then being drawn inte
the engine’s cylinder; the gas and air will

ably diluted with air drawn in through con-
duit 3 to form a suitable explosive mixture

engine, where it will, after being compressed,
pe ignited when it will burn and expand,

- producing power. The gas fuel feeder will

higuidd

gas will be fed into conduit 22

stve mixture for the chavoee.
charge, into the combustion chamber of the

- L%
_ . &b

also operate when the valve 71 is closed and

]

valve 72 open, but. as will be apparent, the
gas and air will he more thoroughiy mixed
when the air iz drawn throueh conduit 22
than if it were drawn throueh conduit 2.
- Referring now again to Fig. 1, with par-

ticular reference to the liguid fuel feeder, 30
1S & spraying nozzle, positioned in air con-

aut 2, and extending into the casing wall

where 1t communicates with a fuel inlet pas-
sage 59, through a valve-controlled port 40.
dhe tuel 1nlet passage communicates with a
tuel reservoir 34, to which the fuel is
supplied through pipe 36, any surplus of
fuel overflowing the bridgewall 41, into con-
duit 33 and from there throngh pipe 87: the
liquid fuel in the reservoir 34 is thus kept
at a coustant level, or head. The port or
valve-geat 40 is controlled by a needle valve
51, this being adjustable so that ditferent
size free openings through port 40 may be
obtained to accommodafe different condi-
tions of fuel, atmosphere, cte. The Arrange-
ment just described is oue of a lguid fuel
feeder for gasolene engines, now in general
use., 1 prefer to use this fuel feeder as it
aives very satisfactory service with station-
ary enginey to which I chow the device at-
tached.  However, any form of liquid fuel
feeder in which the feeding operation is de-
pendent, more or less, on the engine’s suction
can be used 1 combinabtior in my device.
When hquid fuel is to be used the plue valve

2 would be open and valveT1 closed.

The operation of the fuel tfeediﬂg!d%ﬁfice
just described, in ecwbination with iy de-
vice, is this: The engine being in motion, a
partial vacuum‘is created by its piston dur-
mge the suction strokke. The moment this in-
let valve 9 is opened, this partial vacuum is
extended mto the conduits 4, 2 and 3, and 1,

L and a quantity of air will be drawn in

thiongh these conduits. When theve is par-
t1al vacuum in condunit © and the needle

Cvalve 31 1s open, the liguid fuel will be

drawn up (orrather pushed up by the atmos-
pheric pressure acting on the hquid 1in 34,
toreing 1t up through 835, 40 and 50) mto the

fuel so drawn up will depend tpon the durs-
tion of the suction. the degree of vacuum
created and the size of free opening in port
40, the level, or head, of the liquid remain-
mg constunt.  The lquid so fod is Vapor-
ized and comingles with the aiv vushing
through the conduit 2 LOrMINg a compara-

tively vieh mixture which is diluted in the
- nux, this mixture passing, after being suit- |

conduit 4 by air adwmiitted through condunit
5, to such degree as to form a proper explo-

The operation of my mixtare-producing’

-and speed-regulating deviee, shown in - F i,
4, 18 best explained in connection with a
stationary gas engine whose speed is to be

50
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- conduit 2, through nozzle 80 the quantity of
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tions, as shown mn Fig. 5, for example, The

connection for operating the throftling
valve L{,y the governor is efiected through

rod 11, one of whose ends is pivotally se-

Ccured fo arm 10 at 15, and the other end

10

15

-suitably counected to the governor mecha-

nism, whereby the rod 11 may be given re-
clprocatling |
engine, and Lience of the governor, tends to
vary. .
balls 61 are caused fo ily into different posi-
tions, thus imparting a reciprocating move-

nient to a loose sleeve 70, to whieh the rod
The adjustment |
of the conneclions between the governor and

11 is suitably connected.

the throttling valves is such that the valve 8

1s open to such extent as to admit a full
“charge before the engine attains the desired

speed.  The action of the governor upon
the rod 11 is such that a variation of small

- percentage of the engine’s speed will suf-

| ol
by

30

40

fice to give suflicient movement to the rod

~11 to so operate the valve 8 to throttle or
-vary the quantity of mixture irom the
, largest to the smallest requisite, according

“to the load. -+ -

The starting of a gas engine provided
with my throtthng governor is done 1n any

~of the usual ways, and the cyclic operations

of inhaling tlfe charge, compressing, ignit-
ing and expanaing,and exhausting, are also
the usual, The iﬁ'erenceﬁ in action of my
Jevice, as compared with similar present

“devices, 1s 1n automatieally varying the pro-

portiongl composition of the mixture with
the variations in degree of compression, the
variations in degree of compression being

'_eifectedfby the throttling valve §, this by

~o
wh

its action” varying the guantity of mixture
per charge. It will be noted, from a refer-

ence to IFigs. 1 and 3, thal the stream of air
the suction stroke through |

ihaled dupin | |
the device'i8 divided, a part passing through
the fuel receiving air condult (2, 2*), and
another part through conduit 3. Now when
the throttling valyve’ 8 1s 1n such position of
opening as to permit a full charge, the great-

‘est, quantity of mixture to be inhaléd by the

engine, the needle valve, or fuel valve 31,

when liquid fuel 1s used, is adjusted to per-

mit the proper quantity of fuel to’be dvawn
in, by the degree of vacuum than in the
fuel receiving air conduit, to form a mix-
ture most suitable for the compression then
obtained. [f now the speed of the engine
tends to-rise above the normal, the governor
operates the valye 8 to consirigt or reduce

“the avea-of free aperture through poit 8.
Dy this rveduetion of free aperture in the

mixture outlét passage 4, the guantity of

F e

is

movement as the speed of the

As the speed varies, the governor

A .

o

- EE W s o g sy

-
r

tling valves. 7

985,703

- maintained uniform, in which ecase the ;in a given time, as the duration of suction
throttling valves 7 and: 8 arve gperated by the !

_ , stroke at or near normal speed of engine,
engine’s governor, throngh suitable connee-

‘18 reduced ; the resulting compression is low-
‘ered, and also the degree of suction in con-
diuits 2 (or 2%, as the case may be) and 3 is

lowered, and hence also the quantity of air
and of fuel drawn in is Jlessened. In my

65

70

device the lessening of the quantity of fuel

1s not in uniform proportion with the less-

ening of the quantity of air as it is in the

present devices. By the action of the throt-

7 and 8 to obtain relatively higher degree

of vacuum in conduit 2 as the free apertures

are being reduced and vice versa, has been
herein explained) such relation of the de-
oree of vacuum in conduits 2 and 3 is ob-
tained that proportionately more fuel will
be drawn in a8 the quantity of air for the
charge, and hence the compression, 1s re-

duced. Agajn, should now the speed of the

engine. tend to fall below the normal; the

governor will 'so operate the valves as to-
mcrease the free apertures through their

ports, thus Increasing the quantity of the

air charge, and hence, also the compression,
but now the p_m%)m'tmn of fuel will be de-
creased, the auxiliary throttling valve 7 so

operating as to admit proportionately more

78

5.7 and 8 of my device, -(which- .
action, of sumultaneously disproportionately
varying the free apertures through ports.

80

35

a0 «

13

air through its port 72, thereby proportion-
ately decreasing. the vacuum 1n conduit 2,

or conduit 22, whichever one may be used, or
i both, if both are used simultaneously.
Thus the propertional comppsition of the

tixture will be varied when the compres-

sion.is varied, and 1n such degree as to ob-

‘tain the best results and economy in opera-

> - . . . : !
tion. The requisite degree in the variation
of the proportions of fuel and air is attained

by making suitable adjustments of red 43
in length and in the position of pivot 17 in

the slot of arm 12, as al 1'{1-:1(1%/ explained.
In Fig. 2 a spring 18 1s shown.

having a nut 20, which rests against the
lug 19, for adjusting its tension. The pri-
mary function of this spring is to keep the
.slacl?:: or lost motion, in the connections be-
tween the valves and the governor always

One end
of this spring is secured to armn 12, the other
passing through a lug 19, suitably cast on
or fastened to the outside of the casing, and

100
105
110"
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taken up in the same direction, to secure

nniform action of the valves when the rod

11 is moved back and forth to thus secure
closer regulation of speed:.  As shown, this
spring 18 will, by its tenslon, tend to close

the valves, thus acting against the governor- -

ball springs 62, (Fig. 5) and with the cen-
trifugal foree of the governor balls, If the
spring 18 were so placed that its action would

120

1-*25,

- ‘tend to open the valves, the primary func- -
mixture that it is possible to pass. through ¢ tion would stili be then obtained, though the -
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spring 18 would act '"ma,mbi Lhe cent

tension on the OCVernoy - ball springs 62
wouid have to b

fmend on engine as bhefore. since NOW the

L}, 11 IIE’ il
.H-ff‘{_)f.'{fﬂ 1.“-_1

Tt will

hn‘

force of the governor balls, which
also acted against by apl’l}”lﬂg 2.
also | De spparent that the speed of the
can be changed, to some extent, by vary-
ing the tﬁnqmn on the spring 18, and this
can be done while the engine is in motion.

“the mitial adjusis nents fo obtain the de-

sired speed are made 1n the *ulmmjmym
prov*dui for in the governor and its con-
nections to the valves.

_Ln Hig. 3 is shown a modifics employ-
dtﬁevem dve eiuﬁtmg 1{ “',F_fr‘irn%m,a
whu,h i more c*eaw‘y shown i Iig. 4.
Here the vahe and 8 derive their move-
ment through thur *e%p{mwﬁ arms 48 and
49, which are slotted to veceive a pin 47 in
rod 465 this rod receives mmemm . j' the
govemm rod 11 through bell- crank lever 44,

45.  One end of the rod 46 is ?}n; oted 1n ;11111
49 the other end 3 15 carried 1n ba
adapted to slide in this ball 31. which is
loosdv carrred m a socket formed in a SUp-

port piece 56. This support piece 13 slotted
as to be adjustable, up and down ; me 59
serves to secure the piece 50 in any am;wu

position. 1t \"111 se noted ﬂtm.. b"*-? lowes 1N Y
the slotted piece & ,} & lowering of the pin 47
in the rod 46 wﬂ’ be "‘Tﬂr-{os“-‘ and thus the
efiective lengths {} 'th slotied arms 48 and 44
will be e"hmmrﬂ ; that of arm 48 E‘}e:"hin snort-

ened while Hj.,u a;" 111 49 1g

The “elaulve SDee 5 of rotative wmovement of
V‘ll‘*{ﬁ T oar 4 3 wiil be changed, the valve 7
pelng moved relatively Aaf-tw , in either di-
rection, than valve 8 when the rod 46 is

moved to 311{"1 ire. Thus the SEIne condii-
tions will obtain as will obtain 1 DY MOV m”
pivet 17 .“f‘qto, different lwmim}m 1 me slot of
arm 12 oi the CiGV’iLe shown 1n Figs, 1 and 2.
It will be noted that in the 11’10[01&&*1’}1}
shown in Hies. 3 and 4 this a djustment ca
readily be m ad while the engine is in mo-

fion. The iy %tmfjm of the Telative angu-
lar advance of onc valve wit th respeet Lo that
ot the other is here effectod in the fastening
of the siotted aving to their shafts, and MGV
be by means of set screws, on w E'HE;_}.HE; ot ¢

supplemental arm, 1121dly se
the shatts, prefe 'hh shia tt -Ligt.. 2 ﬂd&.pted
1 B 3

30
to pwmalw carry the siotted armn and

suitable means to secure these arms, ths *‘i}_‘y
plement U and the slotied, toretherin the de-

sired )ﬁmtm'ﬂ Gt &(Tij‘ami;ilm‘a 7 This nsh qr-
rangement may alse be made so that {He nd-
’-] ustroent may be made while the engine is 1

motion. It will be secen fhat ssmo aoIst
immia C 1‘1‘{:%01&111@ v, I the valve selions
of tne form shown in i*w 3 enn bc §3Y
in the forin of the dﬁmce shown in
Ih{ faine conditions of relati

J."} )

tLﬂLu i::"‘

¥

g, 1,
ve. degres of

rediueed t(} OLtfun SAME .

{‘il”lh{l

151, being

S ey v

|
1
i
1

| })f}t tionatel

2 and 8 are thus Ob
The form 01 Iy cie-

3. 18 shown *1{1;1])1@& to

The gas is suitab Iy sup-
j:ij;‘}z:—: (mt shown ) having a

ff valve, and comnuni-
through port 56.
T commnnicates with a1r
11'1*1"&11-?}'1"1. a port controlied by a
118 53 n Or mally eloses the
e baing hela fifhnmt 1ts seat
i the port by a spring 57. The tension of
this pw o 15 preferably so adjusted, by
means of Jnn rled nuts ’”_f and 55, that the

suction in air c’&nduit%
tamed in both forms,
vice, shown in g,
use gazsecus fuels
plied “tlﬂ;*ough 1
"f:ﬂnhi 11}

i ni% f} 15
conchiit 9
'-;11\?;; 3.

;;}-"ﬂ'f; the xah

j)?‘lssu*'f* 01 5;% supply, acting fo open the.
T"vl 18 Just barely connterbalar need when

there :E_S no partial vacumim in conduit 9.
Thus acjusted, it will permit '*ﬂw {o read-
11“ open, to perimit fe wh!}ﬂ of o ‘_)n , 28 ROON
as a partial VACUTEH IS created, in conduit 2.

Humf} the suction strolke. d..Lu% 2 huahm
the valve 58 will operate as a checek valve on

the gas and also as a p TCSSITC T owlator {o a
certain’ extent. Where the gaseous el 1g

supplied by a suetion gas ]ﬁi'mhwr thie valve
D5 serves to prevent ane from rns rn*ﬂ 1mto
the oas mnx .Lute' the completion of HIIUI{)II
strol +3 theve being a ]_}HLU'H yacuum 1n sieh
gas  producer ;}Ll"li‘ during - operation.
vinere the gas supply is under pressure and
Eﬁ'{fﬂ IVe Pressure 1'{1&11{111*‘1 and regulat-
ievice 1s emploved, the valve 53 mav ba
51}{}11“11 with to simplify the constrnetion.
towever, i s advantageons ‘{0 melide thig
valve in my deviee, even wheve the gas DIes-
sure, reguiating evice employed is capable
of veducing pressure to that of atmosphere.
3

-

e

the mixtare producing {,[ crations of the
u_._ﬂfa_if aiwm i Fie. B oare stinilar to those 1n

the form showr in Mg L rhe relative de-
gree of vacuun i wouduits 2 and 3 is ‘i"arle(i
in the same mnanner. being relatively "in-
sed In P r";;_'i.. 2, ‘f:o draw in or inhale. pro-
more foel, when the qua ntitv
ot the f*lm oe and rmm the compression. 1s
decreased.  Thus wili ba apparent that
the Lf:md fr10] :tee{iﬁr shown m Fie, 1 can
be substituted fop f'.].‘i,{?- aSEOUS hw{ feeder
SHOWI 1) E*’h‘}ii‘. SLoand vy eo VErsa. ;-LI&Q? that
el ’“=(~-, 11{107 not be cast wtegral
i _ it hese can be made
53{2‘;)511‘:’1.;}?& T fi ia ot ahfmﬂmm |
o shows a stationary si
2TOINe Inw g my MmNt
1 deviee

L 3
e

wie evlinder
ne- r)mfm(mn
3 _ attached to 1‘(.
wre shown, fhe furm U‘ e deviee
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rod 64 and 65 and suifable valve levers.
The 1gniter and ifs mechanism may be of |
any desired form.
suitably driven from the crank shaft, actu-

5 ates the rod 11 through suitable mnnectmn&-

causing this rod to move up or down as the
speed varies. The rod 11, by its movements,
operates the throttling valve mechanism in
-~ such manner as to obtain the valve actions,
10 before described, namely, control ihe
quantity of each successive d arge of mix-

ture, varying -the.quantity in such relation
to the load as to maintain a uniform speed,

and to control the propor tmnﬂ* of fuel and

t5 air comprising the mixture for the succes-

sive charges, varying the proportion in such

relation as to quanhty in the charge as to

obtain uniform and most ﬁconmmcal OPETs-
tion of the gas engine.

20 Although 1. slmw my demee .f._amche{i to a

~single CVh]ﬁldﬂ gas-engine, it, 1s obvicus that

the device can l@‘ldﬂ’ﬂ" by means of a suitable

‘manifold, be ati adwd m engines having twm_

or more cyhnders Also, that instead of the
25 double-winged thmtﬂmg valves, which 1
prefer on account of their Slmphelty and

their inherent balancing when under the air

pressure, other forms of valves, such as the
‘mushroom or puppet valves, piston valves,

30 slide valves, etc., may be employed, if de-
sired. Tt is understood that the throttling
valves should preferably be so ﬂ“%lﬂ*ﬂﬁﬂ and
arrangéd that their action is not ¢ iffected
much b;r the action of the variable suction.

35 Such details as these, however, are matters
of degign for any pqrtleuhr ad q:uhmm and
for 1 amlfactm*e and may ve varied and
made to suit different conditions. For ex-

~ ample, 1t may be desired to adapt my device
40 to use liquid fuels and gasecus fuels inter-
| chanf;e‘lblv, Or evern sumﬂtmeﬂom]; This
condition would be met by snitably pr OPOL-

tioning the various conduits, ports md parts |

~In my device, and suitably eqmppmg i with
45 two or more fuel feeders;. all to feed fuelinto
condult 2, which could } pe divided into two
conduits, If desired, as shown in Fig. 1.
When the, fuels that are to be: nsed inter-
changeably differ much in their respective
50 heat values, as, for i 13’[;11}0(3? dieoim; used
" interch mfreabl'}r with blast farnace gas, or
producer gas, some means of regulating tlie
Ay c;upphf should be provided, for 111%*1‘1“-0@
a plug Vfﬂve in the conduit 2 2. or as shown 1n
556 Iig. 1; this valve being ;:ﬂ@&ﬁ or the fuel

Sapphr port so that the air supply can be

throttled and reduced to commpensate for
the necessary extra large [zmnhty of lean
tuel (blast furnace gas, ete.) when this is to

60 be used, and to again mcum% the supply of |

alr when the 1Jcher el 18 to be used. T}IO&:P
familiar with the art uriderstand that when
the lean gases, such as producer gas, are

DY,

lating device for gas engines, coOmprising, in.

atr conduits, a

703

. equal quantities of the gas and alr, while §5
when richer fuels, such as natural gas oI

The governor baiis 60, | alcohol vapor, the ‘relative quantities are in

the neighborhood of one of fuel to nine of
alr; hence the mnecessity of regulating the
A 511pp]y when such fuels ave to be used 70
interchangeably and the engine desirved to
delix er its oreatest power. Tn suction gas
producer })mﬂtsg the heat value of pi‘*{}duuer-
gas 18 api to vary during oper ;z,tmn the heat
alue being higher jdbt after hawmﬂ* in 75
fresh coal: hence it is also dtslm'bie o be
able to regnlate the air supply while this
fuel 1s bomﬂ used.  Of course, the gas sup--
ply conld here bo regilated by o valve, to
compensate for the variations in heat vatie 80
of the gas, but it -is obvious that then
the clmrﬂes will be 1{,1‘1twehr C;ma“*]ef than
when the air supply 1s regulated. However,
such arrangements of paz*t% in my structure
as will- be most suitable for any particular 8
condition, or conditions, and the many ad-
vantages of my device, will readily y oceur to -
those familiar with the art. -
What I claim as my invention, and de-
sire to secure by Letters-Patent, is: 90
1. A mixture-prod neing hnd spee&d—-mw

¢l

erning device for gas engines, COmMPrIsing, n

combnmtmn a plurality of air (:(mdul
each eommmnmtmﬂ with an air supply,

valve in one of fsméf conduits f‘aawted to ~95
vary the free opening therethrough, a fuel -

inlet port controlled by an adjustable valve

and adapted to feed fuel into the other of

sald alr conduits, means for supplyving fuel

at constant pressure to the fuel mlef port, 100
an Ouﬂet conduit in communication with
satd air conduits for the mixture of air and
fuel, a wvalve in smid . outlet conduit a.nﬁ_-,
adapted to vary the free opening theve-
thr onﬂ'?u and means for actuating Hze wwﬁ% 1
m the condnits to vary the opening there-

through simultaneousiy and disproportion-

o

| {Ltﬁi‘“’

Q-ﬁ

ofuan' 4 i "L

mixi ure- producing and speed-reg-
11loy
m:m,.m*a*Uon., A casing hmrmu two air COT- |
duits therein and communicating ‘With amn air -
sunnly, a fuel »:upph a Tuel ‘miet port suit-
ably :;::Hgted to - feed E'uel from said fud
supply into one of said air condnits a valve
11t the other of said air conduits and adanted

to vary opening therethrough. a mr*hma
Guﬂe‘i conduit mmnm,_lmﬂhm:= with said two
valve in afnd outlet condnit
adapted to vary the opening therethrough,

115

MeAns m offect simultaneous action of the

two said valves controlling the openings

- i]nmw*h the conduits whereby said openings

are varied in size, and means to obtain rela-
t1 ve]“v faster variation in one opomnﬂ‘ than.
in the other.

3. In a mnhne -producing and speed

125

-20V-

used, the exp]omn mixture comprises about ernmg cevice for gas enmneb‘ the combina-

120
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tion of an air supply, a fuel supply; a pair
of alr conduits, an adjustable: fuel port
adapted to convey fuel from the fuel Sup-
ply into one of said-air conduits, a mixtnre
outlet passage in communication with said
air conduits, a veive in said outlet passago
tdapted to vary iree apertures therethrongn,
a valve in the other of said conduits s clapted
to vary free aperture therethrongh, means

for operating said valves simultaneously,

means operalive to regulate rate of move-
ment of sald valves, and means to acjust
correlative positions of said valves. |

4. In a mixture-producing and specd-gov-
erning device for gas engines, the combina-
tron of an air supply, a fuel supply, a plu-
rality of air conduits commumnicating with
an air supply, a valve controlled fuel inlet

port for conveying fuel from the fuel SUp-

ply to one of said air conduits, a mixtuie
outiet pagsage in communication with suil
alr condults, means for controlline  the
quantity of mixture of fuel and air passing
throngh the mixture ontlet passage, and
neans for contreiling, stnultaneousty with

the controlling of the quantity of mixture,

the relative quantities of airp
each air eonduit.:

5. In a mixture-producing and speed-
governing device for gas engines, the com-
plurality of ar conduits in
communication with an air supply, a valve-
controtled fuel port adapted to convey frel
trom a fuel supply to one of the air con.
duits, an outlet passage adapted to recoive
the air and fuel mixture from the air con-
anits and eonvey same to the inlet port of a
ons engne, means- operative to vary - anc
control the quantity of mixture Passing

passing througel

through the outlet passage, means opera- |

tively connected with said quantity control-
Ilmg means to vary, simultaneously with
variations of quantity of mixture, the rel-

alive quantities of air passing throueh each

air conduit, and means ‘to operate the

quantity controlling means.

6. In a mixtare-producine and speed-
coverning device for gas encines, the combi-
nation, of a1 air supply,
rality of air conduits, each in communica-
tion with the air supply, valve-controlled

tuel pert, communicating the fuel supply

with one of the aiv concduits, an outlet con-

dult 1 communication with the aiv COoi- |

duits. means to induce a flow of air and fuel
mto the air conduits and through the outlet

ana varying the quantity of mixture passing
through the ouflet conduit, and means,
operating conjunciively with said operative

means, for effeciiniz a relatively dispronpor-

2t L S - 2
“uonate Gow of iy

of the Internal air pressure in, said air con-

a tuel supply, plu-

controlling

turough, and reduction | pination,

| two. air conduits,

¥4

, duits, for the purpose of varying the propor-
tiens of fuel and air comprising the mixture. §:

e ra - ) m
(. 21 a mixture-producing and speed-gov-

g device for gas engines, the combina-

tien of air supply, plurality of air conduits. .

plurality of fuel supplies, each adapted to

=upply fuel inte one of the air conduits

through a valve-controlled Pport, an outlet

passage adapted to receive the amr and mix-.

ture .of fuel and air from the air condulits

and convey sane into a combustion chamber,

means (o regulate the supply of air into
cne of the air conduits, operative means to
vary and control the quantity of the mixture
of fuel and air passing through the outlet
passage, and means to vary, simultaneously
with variations of quantity of mixture the
relative quantities of air passing through
cache air conduit, .

3. in a mixture-producing and,speed-gov-
erinng device for eus engines, the combina-

Liou of plurality of air ports commaunicating

With an air supply, plarality of valve-con-
brolted fuel ports. each communicating one
of the wir conduits with fuel supply, outlet
paszage affording communication  between

the air conduits and the combustion cham-

ber of a pas engine, a gas engine whose
mecnanisis are adapted to reduce the in-
lernal air pressure in its combustion cham-
Ber, the air conduits and the ontlet passage,

anc thus inhale charges of mixture of fuel

and atr. operative means for varyine and
controlling the quantity of mixture for the
charges, and means for effecting, simulta-
neously with variations of guantity of mix-
ture for the charges, a relatively dispropor-
tronate reduction of internal pressure in the
alr conduits. . o
J. In a mixture-producing and speed-gov-
crning device for gas engines, the com-
bination of a gas engine provided with ToV-
ernpor, with a plurality of air econduits com-
municating with an air supply, valve-con-
trolled fuel port communieating one of the
air conduits with fuel supply, outlet pas-
sage aflording communication between the

air eonduits and the'inlet port of the eas

engine, means for varying and controlling

~J
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i

he quantity of mixture fnhaled by the gas

engine during the suction strokes, means co-
operative with said quantity varying and
controlling means, to simultaneously and
isproportionately vary the quantity of air
passing through each air conduit, and an
operative connection between the engine’s
governor and the means for varying and

controlling the quantity of mixture for the
' charees. | | |

10. In a mixture-producing and speed-
coverning device for gas engines. {he com-
of an air supplv, a fuel supply.
each In communication

03
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o
g et
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with the air supply, an outlet conduit iﬁ,

communication with the alr coaduits, a
valve-controliad fuel port, communicating

the.fuel supply with one of the air conduits,

b a valve In the other air conduit adapted to
~vary the iree aperture therethrough, a valve

in the outlet conduit adapted to vary 'the free |

LI

perture thei ethrough, and means to operate
b&l(‘l vaives sunult&meouqu, but in dispropor-
tionate ratio.

HENRY JOSEPH PODLESM{
Witnesses:
- Carnie L, JORDAI{.}
- J. SOBEXK. |
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