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8§ is the erank-casing; 9, the crank-shaflt

Be it known that I, HExzy Forp, a citizen | journaled in bearings in the opposite sides of

of the United Btates of America, residing at
Detroit, in the county of Wayne and State of
Michigan, have invented certain rew and

useful Improvementsin Speed Controllers and |

Regulators for Kxplosive-Engines, of which

the follawing is a specification, reference being |

had therein to the accompanying drawings.

My invention refersz to explosive-engines
in which an explosive mixture of light hydro-
carbon oil and air is drawn into the cylinder
by soction, and has for its object to control
the speed of the engine within its working
limiits by controlling the quantity of the ex-
plnaive mixture allowed to be drawn into the
eylinder,

To this end my invention refors 1o means
for conducting a measured quantity of hydro-
earbon and o measured quani.:q of air
through the intake-pipe into the cylinder, in
eombingtion with means under control of the
operator for proportionately inereasing or
decreasing the quantity of air and oil, so as
Lo chapge at will the quantity of the explo-
sive mixture without ehanging its quality, all
as more fully hereinnfier set {orth.

Theinventionconsists, further, in the peeul-

1ar construction, arrangemes.t, and cormbina-
tion of parts, all as more fully hereinafter de-
seribed and olaimed in the specification and
shown in the accompanying drawings, in
which—

Figure 1 is a side elevation of a gasolene-
engine, showing my invention, parts being
broken away to better illustrate the parts.
Fig, 2 is a plan view thereof, the gasolene-
feed mechanism and airdnlet being shown
in seetion. Fi i
Tig. 2, through the valve mechanism look-
ing to the right,  Fig. 4= a plan view of the
ansolene-chamber, ar-inlet, and mixer, with
“the top casing removed.  Fig, 5§ is a vertical
central section on line 4 y, Fig. 4; and Pig. 6
ie n section on line z z, i, 5, at right angles
to said figure. . :

In all of the drawings like numerals refer
to like paris, and, as shown in the drawings,
12 wre the two eylinder-castings bolted to-
gether on the line 3 3 by the tap-bolts 4 at
the bottom and the shouldered rods 5 at the
top, fitling in suitable apertured ears 6, in-
tegrally formed in the castings and set up on
their opposite ends by the nits 7.

Fig. 3 is a section on line 2 x,.

i the casing;
tank.

11 is o eircular casing forming the mixing-
ehamber, supported upon the rods 5 by the
brackets 12, sleeved thereon and secured at
their upper ends to the lips 13 on the casing
by the bolis 14.

15 are tangential outlot-openings formed
in the opposile sides of the casing and con-
nected with the inlet-ports of their respective
cylinders by the intake-pipes 16, the vertical
member 17 of said pipes being preferably
cast and formed with a right-angled portion
18, fitting within the inlet-openings 19, and
forming a valve-seat 20 for the inlet-valves
21, guided in said openings by the sleeve 22,
aupported therein by the radial ribs 23.

24 is an upward] _y-:-.xmudin;; portion of the
casing 11, and 25 a downwardly and inwardly
Huring portion formed with a eircular open-

and 10 1s the gasolene-supply

{ing 26, within the mixing-chamber proper.
¢ Integrally formed in the upper end of said

casing is the gasolene-chamber 27, with the
air-inlet passares 28 on either side upiting at
their lower end below the gasolene-chamber,
and 29 is a cover for said gasolens-clainber,
held in place by screws 30, a screw-threaded

plate and through which the auxiliary air-
inlet pipe 32 projects, a packing-nut 33 being
provided to make a tight jeint.

34 is a speel wearing-plate let into the bot-
tom of the gasolene-chamber, and 35 iz an
outwardly-ilaring aperture formed in said
plate and in the Lettom of the gasolene-
chamber in line with the ausiliney air-inlot
pipe. 36 is a perforated plate Iying on top
of the wearing-plate 34 and over the aper-
ture 335, adapted to be reciprocated and
guided within said chamber by a lovped
{rame 37, enciveling said plate and provided
with & stem 38, projecting out theough a
stufling-box 39 on the side of ihe ensing,
whereliy said plate is detachably beld in po-
sition, and one having dillevent sizod or a
rreater or lesser number of perforations may

e readily substituted as dlesired.

41 is an apertured block or plate on top of
the plate 26, formed with a counterbore 42,
into which the flanged nipple 43 of the auxil-
iary inlet-pipe fits, a gasket 44 being inter-
posed between the end of said nipple and the
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shoulder of the counterbore to form a tight |

joint, and 45 is a fat spring, aciing against
the Banged portion of said pipe to yieldingly
hold the block 41 ngninst the plate 36 to form
a tight joint, the adjacent faces of the wear-

plates 34 and 41 and the opposite faces of the |

plate 36 being pround absolutely true to form
o perfect working joint between ithem as the
plate 36 reciprocates.

46 is & rasolene-supply pipe connecting the
wasolene-tank with the gasolene-chamber,

and 47 are air-pipes conneeting the gasolene- |

chamber with the gasolene-tank, so that as
the gasolene is drawn from the tank it will be
replaced by air from the gasojene-chamber.

48 is a suitable cover for the casing 11, pro-
vided with a central aperture 49 in line with
and of somewhat larger dismeter than the
auxiliary air-inlet pipe 32, and 50 is the air-
intake pipe, looscly fitting in said aperture
and provided with an elbow and flaring
mouthplece faeing loward the front of the
machine, so that the air will have ready ac-
cess thereto, a suitable sereen being provided
In said pipe Lo prevent the ingress of dirt or
dust.

51 and 52 are transverse roclo-shafts
mounted in suitable bearings on top of the
eylinder-casting, and 53 and 54 are vock-
arms carricdl by the opposite ends of the
shaft 51, the arm 54 being preferably formed
integral therewith and witha U-shaped bend,
as shown in Fir, 3. )

55 is o link connect
with n erank-d
casing and earry
Bz with a gear-pinton 57 on the crank-shaft,
from which motion s desived Tor operating
the valve and fecder mechanisa.

591s a sleeve having o sliding engugenient
with the squared poriion of the rock-arm 54
arl provided with wrist-ping on ils upposite
slides.

50 i n link eonneeting the stemy of ihe

myg the roclearm 53
56, fournaled in the erank-

Feeder mechanism with vne of said pins, and |

60 s rock-arm fast on the shaft 52 and piv-
otally conneeted wf i8s outer end, by means of
a link 61, with the other of said pins, said link
having o limited adjustinent on the onter end
ol said arm, as shown, .

G2 s 0 hand or controlling lever fast uporn
one end of the shafe 52 within convenient
vench of the operator and Forms the o

1

are links conmecting the
s with bell-eranls lovers
tally mieunied in bearings on the ap-
of the tubes 17,

B s sbotted wedge slidingly mounted m
suinalile wuides 67, forned on the apesiored

Boaring-bloek 63, througd which the sten of

the. infet-
Ir v o
[ XTI

calve, passes, the e G e
oo Himdbed vertisal movenent,
ar wedpe-block, free 1o move only

ving u wear=wheel 40, mesh= |

oLl apposite ends |

848,891

in line with the valve-steny, but-codperating
with the wedge 66 o form a variable stop or
ghutment for the opening movement of the
inlet-valve as the wedge 66 3 moved in or
out.  The block 6% travels in suitable guldes
70 on the wdjscent face of the wedge 66 to
fornt & sguare shoulder for the stop or shoul-
| der 75 on the valve-stem.
71 s n sleeve formed on the under side of
| the blerk 69, fitting over & nipple 72 on the
block 6%, through whieh the valve-stem
paszes, all within the slot or wedge 66, which
sloi preferably forins a stop tolimit the move-
ment of said wedge.
‘ 73 is » link pivolally commecting the wedze
66 with the free end of the bell-crank lever 63,
74 is a coil-spring sleeved on the stem of
the inlet-valve and aciing threugh the me-
diym of nuts, forming & sheulder to hold the
! same normally :-.].050,3, and 75 are adjusting:
nuts on the end of said stem, codpernting
y with the variable stop to limit the opening
movement of the inlet-valves, u greater opes-
ing movement being obtained by means of
the wedge-blocks just described and inter-
mediate mechanism 2. the will of the oper-
ator, the quantity. of explosive mixture
drawn in being in proportion to said opening
movement.

Leing alike, 1 have deemed it necessary only
to deseribe one, and T may, if desived, move
baoth wcdgn--hfc::ks U6 and 69 by a mere
duplieation of. the mechani=m siready de-
| seribed.

Having thus fully described the invention,
it iz intended to eperate as follows: The
chamber 27 being filled with gnsolene from

the supply-tank and the engime turned over.

to its initial or suetion stroke, alr will be
drawn in through the aiv-inlet passages 28,
and as a portion of the sir s drawn in
Uthrough the pipe 32 0 will draw in a sulli-
| eient quantity of w2 eelene in passing through
the perforated plate 36, the perforations or
pockets of which are constantly filled with
casolene from the elwonber 27, the amount
U of rasolene admitted at ench charge voeving
according to the length of stvoke of the plate
or the nuber of perforations or Hh“'llil‘lri pet-
mitted to pass the opening 33, !l uider con-
trob of ihe operator threough the mediom of
a snitable hand or fool lever 62 and interne-
Jinte meelani=ong, =0 thal as the sleeve 5
nroved uponthe 54 o ihe endl of =tal
the length of =troke will be inereased, and con-
quently maore ssolene ad i ted, reguiri
wer opening of he inlet-val
aceeiplished by e of the 1o
52, links 64, beli-eranic lovers 65, link
and, wedpes G0, which as the hand-leves
i moved forwird withdraws these wedges to
the desived extent o
neechunisn just desevibed and permits w
greiter opealng  movement of  the  fnlei-

The valve ‘mechanism for both eylinders ¢
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valves, so that it will be seen that by means
of a single common lever the movement of
both the inlet-valves on a two-cylinder en-
wine and the amount of gasolene supplied are
comtrolled ot one and the same time and a
perfect mixture and working of the engme
obtained under all conditions of wse,

The parts are preférably so sot and intend-
ed to operate that the inlet-valves instead of
being mere suction-valves will alsu act as
throtte-valves and will always have a lim-
ited opening movement just sufficient to
keep the engine running, from which the
specd of the engine may be increased by the
controlling-lover to the maxamum limit,

Taving thus fully deseribed my invention,
what I elaim as new, and desire to secure by
Letters Patent, is— )

1. In an explosive-engine, the eombination
with an air-intake pipe into the eylinder open
to the atmosphere and having an automatic-
ally-operating suction-valve at the junction
of the intake-pipe with the cylinder, of a va-
riable oil-feeding device in-the intake-pipe
comprising s multiported slida-valva aper-
ated by the engine and adapted to feed the
oil in measured quantity into the intake-pipe,
msans under eontrol of the oporator for va-
rving the gquantity of oil discﬁurged at each
suetion-stroke of the piston, and connection
between said controlling meahs and the sae-
tion-valve whereby the extent of upening of
the suction-valve and corresporidingly the
amount of air permitted to pass through the
suction-valve Into the cylinder is propor-
tionately varied.” .

2. In an explosive-engine, the combination
with an. air-intake pipe into the evlinder open
to the atmosphere and an nur.nmu.ticn]1y—olp—
erating suction-valve at the junction of the
intake-pipe with the cylinder, a variable
abutment for said valve controlling the ex-
tent of opening of said wvalve, a vertical
branch in the intake-pipe, o rasolene-holder
through which said branch pipe passes, a

- mulliported slide-valve in said  gasolene-

5

[
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holder traversing the branch pipe and adapt-
ad to vary the vil-feed hy varying the stroke
of the valve, a lover under the control of the

operator for lengthening or shorteming the !

stroke of the valve, and eonnectiom between
said lever and the variable abutment of the
intake-pipe for correspondingly inercasing
or decreasing the extent of epening of the
suetion-valve wherehy the ?uaﬂw of the ex-

plosive fluid remains fixed but the quantity

18 variahle. .

4. In an explosive-engine the combination,
of & generator comprising an air-intake pipe
open af one end and connested af the other

end to the eylinder, an automatic suction- |

valve at the junction of tho intake-pipe with
the eylinder, an adjustable stop at the end of
the -velve-stem limiting the motion of the
valve, a variable abutment consisting of two

=

! wedge-shaped members one of which is un-
| der the control of the operator, a gasolene-
i holder, a supply-tank eotmmunicating with
| said gasolene-holder, a verfical branch in the
air-intalke pipe passing throngh sald goso-
I lene-holder, a slide-valve submerged in the
gasolene-holder and variably traversing the
branel pipe and variable valve-gear for said
valve undif\,r control of the operator. .

4. In an explosive-engine, the combination
“with an air-intake pipe open fo the abmos-
phere having an =Lut0uuxt-inull_v-n{lumbiug sue-
tion-valve at the junction of suid intake-pipe
with the working eylinder, o vertical branch
in said mitake-pipe through which a portion
of the air ]:I-n.sscs, & gasolerde-holder through
which said branch pipe passes, a multiported
slide~valve submaenr; cg in said'gasu]enc—lhulder
and traversing said branch pipe, a rock-arm
operated by the motion of the engine and car-
ryving a sliding sleeve, actusting valve-gear
connected to said sliding sleeve, a lever un-
der the control of the eperator, connections
between said sliding sleeve and the lever for
lengthening and shortening the stroke of the
valve, a wvariahle abutment controlling the
extent of opening of the automatic valve and
means connecting sald abutment with the
sliding sleeve,” whereby the lengthening or

spondingly increases or restriots the extent
of opening of the suction-valve.

5. In an explosive-engine the combination
with the eylinder, of & generator forming the
intake-pipe, & tasing in said pipe provided
with a horizontal diaphragm forming o mix-
ing-chamber in the lower portion of the cas-
ing and a gasolene-holder in the upper por-
tion of the casing, the intake-passage leading
through said holder and the mu]i,iported
slide-valve in said holder traversing said pas-
soge af substantially right angles thereto
and intermittently communicating with said
holder on opposite sides and the apertured
seats on opposite sides of said valve in line
with said passage.

6. In an explesive-engine the combination

an air-intake pipe open at one end and con-
nected at the other end to the eylinder, nens-
inginsaid pipe provided with the two side pas-
| sages and the contral passage throush it, the
horizontal diaphragm forming o mixing-
I'chamber in the lower portion of the casing
and the gasolene-holder above it, through
which the central passage passes, the vari-
| ably-actuated slide-valve in said holder in-
termittently communivating with said holder
Cand said passage and the seafs on upposite
| sides of the slicEa-v-alve, :
7. In an explosive-engine the eombination

| with the evlinder, of a generator comprising
an nir-intake pipe open at one end and con-

| nected at the utllu‘,r_end to the eylinder, a cns-
j ing forming s portion of said pipe, provided

shortening of the stroke of the valve corre- o
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with & gasolene-holder and the passages |
around said holder uniting above and helow |
said holder and the central passage through |

it, & rhap-hr.urm forming a miving-chamber in
the lower portion of the casing and a multi-
ported slide-vaive in said holder having &
varinble movenient in open comnmnication
with the central [rssage.

%, I an explosive-engine the combinetion

Cately varying the stroke of the slide-va

with the evlinder, of a generator COMPTising |

an air-intake pipe open st one end and con-
nected to the oy
%ng in said pipe, & gasolene-holder in 5.11(1 cits-
ing, air
central passage through 1t unjting above and

‘below said holder, a diaphragm forming a

-passages around said holder and a

inder at the other end, a cas- |

848,801

mixing-chamber in the casing below said
liolder, a slide-y alve in said holder fraversing
said ventral passage, an automaticallv-oper-
ating snction-vaive at the junetion of said
intalke-pipe with the cylinder and means un-
der control of the operator for propor 'lm—
Vi
atdd the openinzg movement of the snetion-
vitlve in direct proportion to each other,

I testimony whereof L aflix my signature
in presence of two witnesses.

HENRY FORD.

Witnesses:
Wireiasr H. Mureny,
Witkian H. Wernnrses. .



