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Original application 1

Zo all whom it may conce
T%L it known fbﬁ..t I,

O&" o ¢

siding in the ¢
Cook, a7y
certain new aud
ternal-Combusti
known as * Gas-Engin
Io*vino Isa Jpa\uﬂw{um
iy anLULlOI relates to said nlfe mi COm-
busl 101 (“]’/Jmﬁ or, br LQ!:V gas é‘uO
m‘lhv “and sp ﬁmjlv to th v
re emll Xed to pm(!‘n ce, thro oumx tne ‘ufl of
the engine’s suction, the explosive mixture
charges for the engines and simultaneously
regulate the speed of 'Hmmi; ine by the throt-

tling ‘methoed, that is, by controlling the
quanuty of the e\plogzve mixture for the
successive churges.  These devices regulate

-the engine's sp"“d by varying the quantity

«>£ the ¢ \p,o«’r\e nixture per dmmﬂ; when
the o antity of mixture per chalge 14
the vesultwnt compression is varied and hence
also the mean effective pressure, acting
ing the working stroke, is varied. The turn-
ing foree is Lhus erd proportionats to the
power uqun‘ d of the enﬂmo The devices
of this character are commonly kzzmvn 4s
rg, though

sometimes alzo as the on‘_ne governor,
The throttling valves, or mechanisms, in
these povernors are prefer: uly operated by

hand when a variable speed 1s desired, but

when the speed of the engine is to be main-
tained uniform, the said valves are operated
by a governor driven by the engine.

The herein Oesc“mgu invention is a divi
sion of the subj t Ln’v;ie’* diselosed in my
tters Patent, Sexial No.

'apmlca,uon for Le
388,040, filed ,,uo u‘st 10, 15807.

)

The object o £ this jnvent fon is to provide
neans whereby Hu, pwmo*'t ons of fuel and
air comprising the mixt ied
the mmnuim and hence con:
vied; the variations m z‘l_ze
fuel and air for (he <
rdat!on as to obtain a mixture t
suitable for the degree of compression
multaneously obtained. It s wdi 1-""10'\.111
those familinr with the operation of
gines, that, to obtain best 1L°llh and
omy In operation, the nu vtures employed
must be comparatively richer in fn

28, 1011,

ication filed Septem-

or employed,
vess sions are ob-

M‘Ll’lf‘('
comp

the fuel con-

'mreQ in which
: automatically va-

b '"1'0 &

11 ‘l\LUlP is comipr LbS(*(J

- results and econom_y

ines. By Lh{fs varying

position of e\plosn

, *e“’corue the ‘ilﬁw’dtl@s, such as

back firing, sooting up of the engine’s va hes,
the igﬁiier, ete., et it E in the present de-
vices, in which the proportions of Tuel and

remain un-
e of control-
A

air, comprising th
Lmnge& thro w;lwt t‘
ling the quanmw of mi .fed. With the
present devices when it is ed to vary
the vropoertions of fusl ﬁhd air, either the
valve controllin g the fuel suppl; ;7, or the one,
if prov uacc;, conu‘o“mo the air bupply, is
readjusted by hand, or, both are at the same
time reau]usted. How, if these adjustments
are such that a proper mixture is obtained
when the engine is operating under heavy
load, a comparatively high compression b
ing t hus obtained, that mixture will be LOO
18&1‘1, in fuel, fol the reduced compression,
obtained when the load on the ¢ engine is di-
minished ; under these latter condmons, the

e 29
mixture will burn slowly, produce baek fir-
ing or explosions in the mixing chimber of

the device and much disturb the proper op-
eration of the device and hence for the en-
gine. I'urthermore, such mixture is ignited
with great difficulty; *’»’}‘ﬂlleni‘. durmo op-
eration of a gas engine, this back firing ap-
pears,. the engine attendant readjusts the
£ x}"es 80 as to obf"m a rer mixtur re, such
Hbe nlos‘b suitable for the reduced com-
this lash deusme\t of the
v mizfare when the
Luo rich mixture

; bub also loss of
difficulty in 1g'u—
difficuliies ?md at-
wl lluh will hersin-
Ty

powvil
ﬁon,
tain other
after appear,
the pre £ ferred Ior 18
drawings, Wl “rem:
I*Igw’c s a sectional elevation through

ons iustrated in
accompanying

ation to ihe degree of

vhich clogs the en-

ot

(333

invention is to produce -

80

85

90’

95

100



3

(o]

5

ad

i}

o

0

i

(

o

one form of my device and through a por-
tion of a eylinder 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 elther liquid hydro-
carben fuels or gaseous fvels, Fig. 2 is a de-
tached detail of Fig. i showing the throt-
tling valves and the mechanism for operat-

ing these, in enlarged scale: Tig. 3 is a sec-
tional elevation of another form of my de-
vice; as shown, the device is arranged to use
gaseous fuels. " Fig, 4 is a detached detall,

showing the throttling valves and
ing méchanism. Fig, 5 is an end
1 of stationary was engine provided

1re operated by the engine’s governor.
lar reference numerals denote like

v g, 1,26 is a cylinder head, contain-
ing the mixture inlet passage 5, and the inlet
valve 9, which is held normally closed by
ing 22, and suitably opened by valve lever
- eylinder head 26 is attached to the
ging cylinder 27, directly over the com-
bugtion chamber 6. Attached to the cylin-
der head is & casing 28, having an air mnlet
passage 1, this passage dividing into two air

seazes 2 and 8, which communicate with
o outlet passage 4; 2% is another air
ge communicating with outlet 4; 71 is
a plug valve controlling the passage 2°; it is
show open, as it preferably would be when
gascous Tuel is to be used. _ ;

8 is a valve controlled port in outlet pas-
sage 4, and 7* is a valve controlled port in
pussage 3, the ports being formed by ridges
rais
conluil

o]

, making it easier to fif in the valves!
SORH A + LA VA

In the port 7° 1s a double winged valve 7,
rigidly sccured to a pivotal shaft 14, the
bearings of this shaft being suitably formed
in the sidewalls of the conduit. The shaft
is extended outside of the casing to carry an
arm 12, fixedly attached to the shaft; like-
wise, in port 8¢ is a double-winged valve 8,

Py UL

rigidly mounted on pivofal shaft 18, wlich:

extends through tlie casing d@nd carries an
arm 10, fixedly attached to tlhe shaft. The
valve 8 is, as will be apparent, o main throt-
tling valve, controlling the total quantity of
mixture for egeh charge, and the valve 7, an
auxilinry throttling valve, controlling the
guantity of air passing through the conduit
3 for each chavge. The function of this
proportionate variations of degree of vacuura
1 the fuel receiving air conduit (conduits
2 and 2°) as compaved with the degree of
vacuum in that portion of the conduit 4 that
is ahead of the main throttling valve when
this is varled by the action of the main
throttling valve. For example, when the
valves nre in-a position as shown in Fig, 1,

v ¢device, the throttling valves of
bl &

the side walls of the passages or

iliary throttling valve is to effect dis-

985,708

‘the anxiliary throttling valve just opening,
the degree of vacuum, during suction stroke,

will be practically the same in conduit 22
and conduit 4; now, if the valves are opened
farther, the auxiliary throttle will permit
air to enter through conduit 8, and thus the
degree of vacuum in conduit 2° will be rela-

tively reduced as compared with that in con-

duit 4. The object of this is, as will be niore
fully explained further, to produce variable
suction on the fuel feeding mechanisms and
thus to obtain mixtures of variable composi-
tion of fuel and air. These valves 7 and 8
control the area of effective aperture through

“their respeetive 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 ports
may be obtained, ranging from the largest
opening to a complete closing, which is
shown 1n Fig. 2 in full lines; the dotted lines
show the valves in partly open position. It

-will be observed that the arms 10 and 12

~are pivotally linked together by a connecting
rod 43, (Ifig. 2) and that thus the two throt-
tling valves 7 and 8, will move simultane-
cusly; this rod 43 is pivotally -attached to
arm 10 at 16 and to arm 12 at 17. The rod
43 is constructed so that the distance between
the pivot centers 16 and 17 can be varied by
changing the length of the rod through
means of the turnbuckle 42.  The purpose of
this adjustment is to facilitate obtaining any
desired angular relation of one valve to the
other with respect to their closing position.
For example, it may be desirable, on account
of condition of fuel, etc., to have the valve 7
close_somewhat earlier In one case than in

anothér; to obtain carlier closing of valve 7, .

the rod 43 would be adjusted to be some-
what lenger than for the later closings Tt
is preferable, as will be apparent, to have
the valve 7 close before the valve 8 closes;
the latter, however, need close only when it
is desired to completely shut off the charges.
A further adjustment is provided for the
purpose of obtaining relatively faster, or
slower, rate of movement of valve 7, in
eorrelation with the rate of movement of
valve 8. This adjustment is provided for by
slotting the end of arm 12, where the pivot
17 is engaged. By securing this pivot 17 at
different positions in the slot, the different
effective lengths of the arm, operating the
valve 7, are obtained. Tt will be apparent
that when the effective arm on valve 7 is
changed and the effective arm on valve 8 re-
mains the same, the relative rate of move-
ment of the two valves will be changed.
The purpose of the above adjustment,
namely, to secure carlier closing of one valve
than the other, or, to secure relatively faster
anovement of cne valve than of the other, or,
to secure both conditions simultaneously, is
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to facilitate obtaining any desired variation
of relative degree of vacuum, hence.draft,
in the air conduits 2 and 3, during sucticn
stroke of the engine. The object, which is to

5 gradually obtain a relatively hisher degree
S = &

of vacuum in the air conduif into-which the
fnel is charged or fed, which here is the
conduit 22, than in the air conduit 3 as the
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 of

vacuum, or suction, in conduit 2%, propor-
tionately more fuel is drawn in for the mix-.

ture as the compression is reducsd, the above
adjustments being so made that the varia-
tions in proportion of fuel and air are in
su¢h correlation with the ‘degree of com-
pression, at any moment obtained, that the
mixture obtained is the most suitable one
for the compression simultaneously obtained.
1t will be understood by those familiar with
operating gas engines, that by means of these
above adjustrments, together with a suitable
initial adjustment of fuel 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 in variation of speed, or of load.

‘Referring to Fig. 1, with particular ref-
erence to the operation of the gas fuel
feeder, 53 is a valve controlling a port 532,
through which gaseous fuel may be.admit-

ted, or fed, into the conduit 2¢, the fuel being

* suitably supplied through a pipe (not

shown) having a regulating and cut-off
valve, and communicating with chamber 68
throneh port 56. The valve 53 normally
closes the port 53%, being held against the

* seat In the port by a spring 57. The tension

of thig spring is preferably so adjusted, by
means of knurled nuts 54 and 53, that tlie
pressure of the gas supply is just barely
counter-balanced when ‘there is no partial
vaguum in conduit 22 71 is a plug valve by
which the opening through conduit 2 may
be varied, or closed altogether. 72 is a simi-
lar valve controlling the opening through
conduit 24 as shown, the valve 79 is closad

- and valve 71 partly open. It will be appar-

Y

ent that whenevar a partial vacoum is
created in conduit 2* by the engine’s piston
during the suction stroke, the pressure on
the gas in fuel feeder will open the valve 53,
when gas will be fed infto conduib 28,
through which air is then being drawn into
the engine’s cylinder; the gas and air will

- mix, this mixture passing, after being suit-

ably diluted with air drawn in through con-
duit 3 to form a suitable explosive mixture
charge, into the combustion chamber of the
engine, where it will, after being compressed,
be ignited

when it will burn and expand, i 1, is Dbest e
producing power. The gas fuel feeder will stationary

e
Ly

also operate when the valve 71 is elosed and
valve 72 open, but, as will be apparent, the
gas and air will he more thoronghly mixed
when the air is drawn throngh conduit 2»
than if it were drawn through conduit 2.
- Referring now again to Fig. 1, with par-
ticular reference to the liquid fuel feeder, 30
18 a spraying nozzle, pesitioned in air con-
duit 2, and extending into the casing wall
where it communicates with a fiel inlet pas-
sage 35, through a valve-controlled port 40.
‘The fuel inlet passage communicates with a
liquid fuel 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 constant level, or head. The port or

valve-geat 40 is contrvolled by u needle valve -

o

31, this being adjustable so that ditferent
size free openings through port 40 may hbe
obtained to accommodate- different condi-
tions of fuel, atmosphere, cte. The arrange-
ment just described is oue of a liquid fuel
feeder for gasolene engines, now in general
uce., I prefer to use this fuel feeder as it
gives very satisfactory service with station-
ary engine; to which T show the device at-
tached. - However, any form of lquid fuel
feeder in which the feeding operation is de-
peudent, more or less, on the engine’s suction
van be used in combination in my deviee.
When liquid fuel is to be used the plug valve
72 would be open and valve:71 closed.

The operation of the fuel feeding,d®vice
just described, in eombination with sy de-
vice, is this: The engine being in motion, a
partial vacuum'is ereated by its piston dur-
ing-the suction stroke. The moment this in-
let valve 9 is opened, this partial vacuum is
extended into the conduits 4, 2 and 3, and 1,
and a quantity of air will be drawn in
throngh these conduits. When there is paxr-
tial vacuum in conduit 2 and the needle
valve 31 is open, the liquid fuel will be
drawn up (or rather pushed up by the atmos-
pheric pressure acting on the hgnid in 34,
Toreing it up through 85, 40 and 30) into the
conduit 2, through nozzle 30; the guantity of
tuel so drawn up will depend upon 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-
g constant.  The Hquid so fod is vapor-
ized and co‘mingles with the air vnshing
through the conduit 2 forming a compara-
tively vich mixture which is diluted in the
conduit 4 by air adnaiitted through condnit
3, to such degree as to form a proper explo-
sive mixture for the charge. )

The operation of my mixtare-producing®
-and speed-regulating device, shown in ‘Fig.
plained in connection with a
gas engine whose speed is to -be

-
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«connection for operating

o5
11 to so operate the valve 8 to throttle or

&

maintained uniform, in which case the
throttling valves 7 and 8 ave gperated by the
engine’s governor, throngh suitable connee-
tions, as shown in Fig. 5, for example. The
the throttling
valve the governor is effected through
rod 11, one of whose ends is pivetally se-
cured to arm 10 at 15, and the other end
suitably counected to the governor mecha-
nism, whereby the rod 11 may be given re-
ciprocaling movement as the speed of the
engine, and lence of the governor, tends to
vary. As the speed varies, the governoer
balls 61 are caused to iy into different posi-
tions, thus imparting a reciprocating move-
ment to a loose sleeve 70, to which the rod
11 is suitably connected. 'The adjustment
of the connections between the governor and
the throttling valves is such that the valve 8
is open to such extent as to admit a full
charge before the engine attains the desived
speed. The action of the governor upon
the rod 11 is such that a varviation of small

- percentage of the engine’s speed will suf-

fice to give suflicient movement to the rod

vary the' quantity of mixture from the

" largest to the smallest requisite, according

"to the load.

30

[

40

e
o

i the usual,

The starting of a gas engine provided
with my throttling governor is done in any
of the usual ways, and the cyclic operations
of inhaling tlfe charge, compressing, ignit-
ing and expanding,and exhausting, are also
The i’&'erence in action of my
Jevice, as compared with similar present

~devices, is in automatically varying the pro-

portiongl ‘c"v(v)’mpo’sition of the mixture with
the variations in degree of compression, the
variations in ‘degree of compression being

cffected 'by the throttling valve 8, this by

its action”varying the quantity of mixture
per charge. It will he noted, from a refer-
ence to Iigs. 1
inhaled duying the suction stroke through
the device'id divided, a part passing through
the fuel receiving air conduit (2, 2*), and
another part through conduit 8. Now when
the throttling valve'8.is in such position of
opening as to permit v full charge, the great-
est yuantity of mixture to be inhaléd by the
engine, the needle valve, or fuel valve 31,

when liquid fuel is used, is adjusted to per- .

mit the proper quantity of fuel to”be drawn
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. If now {he speed of the engine
tends to-rise above the normal, the governor

 operates tie valye 8 fo constrict or reduce

the area of free aperture through pott 8%
Dy this reduction of free aperture in the
mixture outlét passage 4, ths guantity of
mixture that it is possible te pass: through

.

and 3, that the stream of air

985,703

in a given time, as the duration of suction
stroke at or near normal speed of engine,
+is reduced ; the resulting compression islow-
cered, and also the degree of suction in con-
dinits 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 lessened. In my
device the lessening of the quantity of fuel
is 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-
tling valves 7
action, of simultaneously disproportionately

varying the free apertures through ports-

* and 8 to obtain relatively higher degree

of vacuum in conduit 2 as the free apertures.

ave being reduced and vice versa, has been
herein explained): such relation of the de-
grée of vacuum 1n conduits 2 and 3 is ob-
tained that proportionately more fuel will
be drawn in as the quantity of air for the
charge, and hences the compression, is re-
duced. Agajn, should now. the speed of the
engine {end to fall below the normal; the

governor will 'so’ operate the valves as to-

increase the free apertures through their
ports, thus increasing the quantity of the
air charge, and hence, also the compression,

but now the pro%)ortion of fuel will be de-

creased, the auxiliary throttling valve 7 so
operating as to admit proportionately more
air through its port 72, thereby proportion-
ately decreasing. the vacuum in conduit 2,
or conduit 22, whichever one may be used, or
in both, if both are used simultaneously.
Thus the proportional comppsition of the

‘mixture will be varied wher the compres-

‘sion.is varied, and in such degrec 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 already explained.
In Fig. 2 a spring 18 is shown. One end

of thisspying is secured to arm 12, the other

passing through a lug 19, suitably cast on
or fastened to the outside of the casing, and
having a nut 20, which rests against the
lug 19, for adjusting its tension. The pri-
mary funetion of this spring is to keep the
slack, or lost motion, in the connections be-
tween the valves and the governor always
taken up in the same direction, to secure

uniform 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 tension, tend to close

and 8 of my device, (which:
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the valves, thus acting against the governor- -

ball springs 62, (Fig. §) and with the cen-
trifugal force of the governov balls. If the
spring 18 weve so placed  that itsaction would

125

tend to open the valves, the primary fune- -
tion would stili be then obtained, though the
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’]Ubh rent may be made while the

tension on the governor-ball springs 62 suc mn in air cenduus 9 and 3 are thus ob
would have to be reduced to obtain same torms. The form of my de-
speed on engine as before, since now the vice, showﬂ m Fig. 3 is shown adapted to
Spring .LS would act mamst the centrifugal | nse gasecus Tuels. The eas is snitab 13 sup-
foree of the governor balls, which forco m plied through a pipe (nwt shown) having o

-

also acted against by gprmes 62. It s regulatin 12 and cut-off v alve, and eommuni-
also | be apparent that the speed of the ounum (“muo with chamber 68 througl port 56.

can be changed, to some e\'teni by vary- | This gas chamber 68 communicates with air
ing the tension on the spring 18, and this | conduit 2 through a port confrolled by a

can be done while the engine is in motion. | valve 53. This valve 52 nor nally eloses the
The initial adjustn nents fo obtain the de- port; the valve being held Ammmt its seat

21 e
sired speed are made in the adjustments | in the port by a spring 57, The tension of

IS

ldromda‘l for in the governor and its con- | this spring s preferably’ o adjusted, by

nections to the valves. means of knurled wuts 54 and 55, that the

In Fig. 3 is shown a modifiea employ- | pressure of gas supply, acting fo open the
ing dlﬁerent v dve ciua‘ul‘lg m ‘iﬂmsn) velve, is ]nwt barely connterbalanced when
which is more ceaﬂ‘iy shown in Fig. 4. | there s no partial vacuumm in conduit o

ir move- | Thus adjusted, it will permit valve to read-

iz
Here the valves 7 and’8 derive thei

arms 48 and | 1y open, to permit fec *(Tmn of gas, as soon
t Pl

ment through thur *espouwe

2
49, which are slotied to veceive g pin 47 in | as a partial vacuui is crea “Lod, in conduit 2,
rod 46 this rod receives movement of the | during the suction kholw Thus. adjusted,

governor rod 11 through bell- crank lever 44, | the valve 58 will operate as a eheek valve on
45 One end of the rod 46 is pivoted in avm | the gas and also as o 1,1 RESITC Teg aulator to a
the other end is carried in ball 51, being | certain extent. Where the gaseous fuel is
Ada pted to slide in this ball 51, which is | supplied by a suction gas \i'odmm, the valve
loosdv carried in a socket formed in a sup- 53 serves to prevent aiv from rus! dng into
port piece 50. This support plece iz slotted | the gas pipe atter the completion of suction
s to be adjustable, up and down; bn’n 59 | stroke: there being a pmtm! vacuum in such
serves to secure the piece 50 in any desired | gas producer ‘,)Ll nt  during  operation.

position. It \\'111 be noted that bv lo .vemno Where the gas suy \])l" is under pressure and
the slotted piece 50, a low ering of the pin 47 | an effect Ve pressul "“(m('ma a:.d !onu’at
in the rdd 46 wil’ be effected and (hus U}f\ ing d \"we is employed, the valve 53 muy he
effective lengths of the slotted arms 48 and 49 dispensed with to qlnxx)h{_,» the constrvetion.
will be f‘lmnomd' that of arm 48 heing sno.t- However, it 15 advantageons to inelude this
ened while that of nrm 49 is engthened. | valve in my devi vheve the gas pres-
The relative speeds of rotative wmovement fi sure wwmwo » emnploged 18 capable
V'xl"cQ ¥ and 8 will be changed, the valve 7 | of reduc ing pressuve to that of atmosphere.
being oYy red relatively Ldktm. in either di- | The mixture producing o perations of the

rection, than valve g when the rod 46 is | wodifieation in Tig. 3 are similar to those in
moved to and fro. Thus the same condi- | the form showr i n M" 1. ’he relative de-
tions will obtain as will obtain ] by mov m“ gree of vacuun it -ouduits 2 and 8 is varied
pivet 17 into different ms#mns i the slot of | n the same manner, 'being relatively in-
arm 12 of the dcmce shown in Figs. 1 and 2. | cre: wsed in port 2 to draw in or inhale, pro-
It will be noted that in the mo(ﬁnc 1*1')11 porti ionately more fael, when the qua mtity
of the (hame and ,x"nce the conipression. is

Is in mo- | decrensed.  Thus it will be apparent that
ative angu- | the liguid fuel feeder shown in Fig. 1 can
et Lo ‘l at | be substituted for the eascous m(*! feeder
; i Fion 9, and viee versa.  Also. that
T need not he cast menml
e ¢ lxm\. bud ihui these can be made

B

L\,‘

shown i in Fics. 3 and 4 this a djustment cas
readily be made while the engine

ic
T
9]
i

tion. The a umwtnmm of the »
lav advance of one valve with
s T R | SRR B

oY Lh(, orher 18 hoere eHf ecr2d 1in the
of the siotted avms to their sha fts,
be by means of ge t crews, or by means
supplemental arm, Jgﬂ'v ecnred fu ne of
3

ea

1

the shatts, prefer: 1%'[)«* shaft 1»?. and "ld“pt Fig. 5 shows a stationary single evlinder
to pivotally carry the siotted s engine hs my mixture- mmhumo
suitable means Lo ectire th lg o + device atta oh (1 to It

+1 I

!7

s
plement dand the sistied, togeth
stred l)os*.t‘.ozl ot{‘ ad ; ustment. Thi

rangement may alse be mude so 1at

e otlml. Tt will he seen Lhm 30
ments, 1‘}’{:»1;()1:&11101“;. in the s ,
of the io"m showi in !410 "i enn bk made ag
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rod 64 and 65 and suiiable valve levers,
The igniter and its mechanism may be of
any desired form. The governor balls 60,
suitably driven from the crank shaft, actu-
ates the rod 11 through suitable connections;
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,
before described, namely, to control the
quantity of each successive charge of mix-
ture, varying -the.quantity in such relation

to the load as to maintain a uniform speed,.

and to control the proportions of fuel and
air comprising the mixture for the succes-
sive charges, varying the proportion in such
relation as to quantity in the charge as to
obtain uniform and most economical opera-
tion of the gas engine. -
Altheugh I show my device attached to a

~single eylinder gas-engine, it is cbvious that

the device can readily, by meang ef asuitable
manifold, be attached to-engines having two
or more cylinders. Also, that instead of the
double-winged throttling valves, which T
prefer on account of their simplicity and

their inherent balancing when uader the air

pressure, other forms of valves, such as the

‘mushroom or puppet valves, piston valves,

slide valves, ete., may be employed, if de-
sired. It is understood that the throltling
valves should preferably be so designed and
arranged that their action is not affected
much by the action of the variable suciion.
Such details as these, however, are matters
of degign for any particular adaptation and
for manufacture, and may be varied and
made to suit different conditions. For ex-
ample, it may be desired to adapt my device
to use liquid fuels and gasecus fuels inter-
changeably, or even simultaneously. This
condition would be met by snitably propor-
tioning the various conduits, ports and parts
in my device, and suitably equipping it with
two or more fuel feeders, all to feed fuel into
conduit 2, which could be divided into two
conduits, 1f desired, as shown in Tig. 1.
When the fuels that ave to be used inter-
changeably differ much in their respeetive
heat values, as, for instance, alcohol used

" interchangeably with blast furnace gas, or

60

producer gas, some means of regulating the
air supply should be provided, for instance,
a plug valve Inl the condnit 2, or as shown in
Fig. 1; this valve being ahead of the fuel

supply port so that the air supply can be-

throttled and reduced to compensate for
the necessary extra large quantity of lean
fuel (blast furnace gas, ete.) when this is to
be used, and to again increase the supply of
air when the vicher fnel is to be used.” Those
familiar with the art widerstand that when
the lean gases, such as producer gas, are
used, the explosive mixture comprises about

985,703

equal quantities of the gas and alr, while g5

.when richer fuels, such as natural gas or

alcohol vapor, the relative gquantities are in
the neighborhood of one of fuel to nine-of
air; hence, the necessity of regulating the
air supply when such fuels are to be used
interchangeably and the engine desired to
deliver its greatest power. In suction gas
producer plants, the heat value of producer.
gas is apt to vary during operation, the heat
alue being higher just after charging in
fresh coal; hence it is also desirable o be
able fo regulate the air supply while this
fuel is being used. Of course, the gas supe-
ply could here be regulated by a valve, o
compensate for the variations in heat valne
of the gas, but it is obvious that then
the charges will be velatively smallér than
when the air supply is regulated. Fowever,
such arrangements of parts in my structure
as will- be most suitable for any particular
condition, or conditions, and the many ad-
vantages of my device, will readily ecenr to -
those familiay with the art. o

What I claim as my invention, and de-
site to secure by Letters-Patent, is:

1. A mixture-producing and speed-gov-

70

75

a6

co
[>1

90

-erning device for gas engines, comprising, in

combination, a plurality of air conduits,
each communicating with an air supply, a
valve in one of said conduits adapted to -
vary the free opening therethrough, a fuel -

inlet port controlled by an adjustable valve

and adapted to feed fuel into the other of
said air conduits, means for supplying fuel
at constant pressure to the fuel inlet port,
an outlet conduit in communication with
said air conduits for the mixture of air and
fuel, a valve in said outlet conduit and.
adapted to vary the free opening theve-
through, and means for actuating the valves
in the cenduits to vary the opening there-
through simultaneously and disproportion-
ately.

o A

%
LeoLA

100

166

mixinre-producing and speed-regu-

lating device for gas engines, comprising, in 110

combination, a casing having two air con-
duits therein and communicating with an air
supoly, a fuel supply, a fuel infet port suit-
ably adapted to feed fuel from said fuel
supply into one of said air condnits: a valve
in the other of said air conduits and adapted
to vary opening thepethrough. a mixture
outlet conduit communicating with said two
air conduits, a valve in said outlet conduit
adapted to vary the opening therethrough, 120

115

means to effect simultaneous action of the

lwo said valves controlling the openings

threugh the condnits whereby said openings

are varied in size, and means to obtain rela-

tively faster variation in onc opening than 128

in the other. ‘ o '
3. In a mixture-producing and speed-gov-

erning device for gas engines, the combina-
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tion of an air supply, a fuel supply; a pair
of air conduits, an adjustable- fuel port
adapted to convey fuel from the fuel sup-
ply into one of said-air conduits, a mixture
outlet passage in communication with said
alr conduits, a velve in said outlet passage
adapted to vary iree apertures therethrougi,
a valve in the other of said conduits adapted
to vary free aperture therethrough, means

for operating said valves simultaneously,

means operative to regulate rate of move-
ment of said valves, and means to adjust
correlative positions of said valves. '

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

port for conveying fuel from the fusl sap-

ply to ome of said air conduits, a wmixture
outlet passage in communication with sai
air conduits, means for controlling the
quantity of mixture of fuel and air passing
through the wixture ontlet passage, and
means for controiling, stmultaneously with
the. controlling of the quantity of mixture,
the relative quantities of aip passing through
each air conduit.

5. In a mixture-producing and

speed-
governing device for

gas engines, the com-
bination of a plurality of air. conduits in
communication with an air supply, a valve-
controlled fuel port adapted to convey Tuel
from a fuel supply to one of the air con-
duits, an outlet passage adapted to receive
the air and fuel mixture from the air con-
cauits and convey same to the inlet port of a
gus engine, means- operative to vary -and
control the quantity of mixture passing

throngh the outlet passage, means opera- |

tively connected with said quantity control-
ling means to vary, simultaneously with
variations of quantity of mixture, the rel-
ative quantities of air passing throngh each
alr conduit, and means ‘to ‘operate  the
quantity controlling means.

6. In a mixture-producing and speed-
coverning device for gas eneines, the combi-
nation, of a1 air supply, a fuel supply, plu-
rality of air condnits, each in communica-
tion with the air supply, valve-controlled
Tuel port,
with one of the air conduits. an outlet: con-
duit In communication with the air con-
duits. means to induce a flow of air and fuel
into the air conduits and through the outlet
conduit,” operative ‘means for controlling
and varying the quantity of mixture passing
tlrough the owlet conduit, and means,
operating conj: ely with szid operative
a relatively dispropor-

rough, and reduction
pressure.in, said air con-

on

i

of the internal air

cemmunicating the fuel supply

7

duits, for the purpose of varying the propor-
ticns of fuel and air comprising the mixture.

. In a mixture-producing and speed-gov-
crning device for gas engines, the combina-

6’:

tion of aiv supply, plurality of air conduits, -

plurality of fuel supplies, each adapted to

~upply fuel inte one of the air conduits

through a valve-controlled port, an outlet
passage adapted to receive the air and mix-.
ture .of fuel and air from the air conduits
and convey same into a combustion chamber,
means to rvegulate the supply of air into
one 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
relalive quantitics of air “passing through
eacli air conduit, R

8. In a mixture-producing and,speed-gov-
eriing device for gus engines, the combina-
tion of plurality of air ports commnnicating
with an air supply, plurality of valve-con-
trolled fuel ports, cach connmunicating one
of the air conduits with fuel supply, outlet
passace affording communication between
the air conduits and the combustion cham-
ber of a gas engine, a gas engine whose
mechanisms are adapted to reduce the in-
ternal air pressure in its combustion cham-
ber, the air conduits and the outlet passage,
and thus inhale charges of mixture of fuel
and air. operative means for varving and
controlling the quantity of mixture for the
charges, and means for effecting, simulta-
neonsly with variations of quantity of mix-

ture for the charges, a relatively dispropor- i

tionate reduction of internal
air conduits. : .

9. In a mixture-producing and speed-gov-
erning device for gas engines, the com-
bination of a gas engine provided with gov-
erpor, with a plurality of air conduits com-
municating with an air supply, valve-con-
trolled fuel port communicating one of the
air conduits with fuel supply, outlet pas-
sage affording communication between the
air conduits and theinlet port of the gas
engine, means for varying and controlling
the quantity of mixture inhaled by the gas
engine during the suction strokes, means co-
operative with said quantity varying and
controlling means, to simultaneously and
disproportionately vary the quantity of air
passing through each air conduit, and an
eperative connection Lietween the engine’s
governor and the means for varying and
controlling the quantity of mixture for the
charges. : o

10 In a mixture-producing and speed-
governing device for gas engines. the com-
bination, of an air supplv, a fuel supplv.
two. air condﬁits, each in commuinication

pressure in the
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with the air supply, an outlet conduit in | aperture therethrough, and means to operate
‘communication with the air conduits, a | said valves simultencously, but in dispropor-
valve-controll’ad fuel port, communicating | tionate ratio. ' _ ;
the fuel supply with one of the air conduits, l HENRY JOSEPH PODLESAK.
6.4 valve in the other air conduit adapted to | ~Witnesses: :
.- vary the {ree apertare therethrough, a valve Carnmiz E. Jorpax,
in the outlet conduit adapted to vary the free J. SoBzx.




