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" UNITED STATES PATENT OFFICE.

WARREN H. FROST, OF LOS ANGELES, CALIFORNIA.

INTERNAL-COMBUSTION ENGINE.
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| Bp'eciﬂcation of Letters Patent,
- Appiication filed April 48, 1807, Serial No. 370,874.

No. £85,508.

Pateptsd April 21, 1008,

T'o alt whom it may concern:
~Be it known that I, Warre~x H. Fpesr, 2
citizen of the United States, residing at Los

Angeles, in the county of Los Angeles and

State of Cslifornia, heve invented new and
usetul Improvements in Internai-Combus-
tion Engines, of which the following 1s a
spectficetion. - ' |

. The main object of the present invention
10

13 to provide for regulation of the fuel sup-
ply in an econemical’and eflicient manner.
A further object of the invention is to pro-

vide for cm—né‘ of the fuel supply during a

vanabie portion of each stroke responsively

to the loa:d on the engine. |
Another object of the invention is to pro-
vide efficient means for the operation of the

valves of the engine. - .

In the accompanying drawings:—Figure 1
1S g side elevation of an embtodiment of the
invention. Fig. 218 a vertical section on the
itne 7 Fig. 1. Fig. 3 is a-sile elevation of an

- engine with a variable throttle for the fuel
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controiling valve. _

Referring to Fig. 1, the engine cylinder is
desigrated at 1, the .pgin shaft at 2, the
frame at 3. The enezine is supplied with
mixture through intake means COMPprising

a tubnlar member ¢ having an intake passage

5 extending downwardiy thereinto amd com-

municating threugh a port with the engine

eylinder, sald port bemng controlled by a

mixture aeimission valve 7. |
8 designates the exhaust valve and 9 the
igniter (see I1g. 2. The fuel, for example,

ott or gther hquid fuel, is supplied by pipe 6

to & fuel supply chamber 10 in the upper por-
tion of the tubualar member 4, and an over-
flow pipe 11 s provided to mmaintain a defi-
nite level therein. ¥rony said fuel supply

chamber an upwarilly mmclined Jduet or ori-

fice 12 leads 1o the intake passage 5 aforesaid,

its outlet being mmtmlledl

latimyg means 13,
Avealve 4 formedforexample 25 a rod slid-

‘mgvertiendlv across the duet 12 zand provided

with & port or openine 15, serves to control

communication therethrough, this valve be-

g preferably located ata point above the nor-
mal fuel tevel, so that the valve controls the

suction of fuel through said duct mto the in-
=Saud valve 14 s operated by meang
heremnafier described, responsively to the

lvad on the engimne.  The adinission valve 7

18 normally ciosed by a spring 22 and 1s oper- |

|

ated by a lever 17 connected by a link or rod

by & manual regn-

gl _-I-i'“lll.‘l-'—i-
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| 18 with an eccentric 19 on a side shaft 20 on
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‘'one side of the engine.and a cam 21 on the

said side shaft also opersies the exlhaust
valve 8 which 18 normany hiell closed by &
spring 39, Said sule shaft is ouerated by the
iain shaft 2 of the engine by gearing, such
as spiral cears 23, 24, the saive betng two to
one cears for a Tour stroke eyvele. The gov-
ernor 235 s mounted at the side of the engine
and operated by gears-26, 27 from said side
shaft.  Said governor operates a lever 28 en-

enging i 2 yoke 29 on g stepped sam 30

mounted toslide Lineitidinally on, but to
rotate with, the ~and side shaft 20, Said
stepped cam has o pluraliiy of step portions
31 of different elfective lensth or extenston
and adapted to engage with o roller 32 on one
end of a rod 33 connected toa lever 34 which
operates the fuel controlling valve 14, one or
another of said step portions vperntively en-

eagine according to ine longitudinal position

of the step cam as determiuned by thq posi-
tion of the covernor.  These steps of the cam
are crooved so as to hold the roller from slip-
pinz ofl of any step and to cause the roller to
travel definitely over one step or another.

When the enuvine s 2t {ow speed, the gov-
ernor 25 holds the step cam to position of’

feast effective stroke and at each suction
stroke of tiie engine fnel s drawn up throueh
duct 12 to the intake and 1s mixmrwith the
air coming throueh passage 5, the valve 7 be-
ing at the same tine np{*'m_wl i}}" fover 17, rod
18 and eceentrie 19 operafed by side-shaft 20.

I the speed of the engitie imereuses, the rov-

ernor 25 moves the sltepped cam over to

bring a step or portion of greater stroke into

action aind thus 4 close the saetion mlet for
fuel during a =mall pare of the streke. On
further ineregse, the stepped cam will be fur-
ther 1moved td bring a step portion of a yet
larger stroke mto action, causing opentng of
the fuel suction througle o greater stroke.
The Cain is ilpi‘l'nh‘tl h_{f _t_fl'{' stde shalt so as to
operate the valve once during each suction
stroke of the engvine, the time Jduring which
the valve is held open depending on the posi-
tion of the cam, as controlled by the engine.

The effect of the above deseribed operation
i« to lenethen the time of fuel ntake with in-
crease of load, and to shiorten the time of fuel
mtake with decrease of load. The maxnnum
apening of the valve may ulso be varied, or it
may remnin the same, only the time of open-
ing be varied, ac. ording to the conformation
of the cnm steps. o
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" TAn important feature of the invention is J means operated by the engine for shiding said

the provision for t}][,lﬂl'miml of all of the valves
of the engine in the manner shown, from a
side shaft, whereby minimum economy and

stmplicity of construetion and operation 1s

attained.
In =ome cases the control of the fuel suc-

tion may be by throttling as in the form

shown in Fig. 3, wherein the vovernor 25 op-

‘erates the valve 14 directly through a rod 36

and lever 37 to throtile the suction more or
less according to the load. In any case,

“however, the contrel is by varving the ad-

mission of fuel rather than by varving the

apening of the adission valve of the engine. |

T o T .- .
What I elaim 15—

1. In an internal combustion engtiie, a eyl-
inder therefor, a fizel inlet passage tor the eyl-

inder, an inlet valve between said passage

. Y g

$riand

the cylinder, a fucl supply chamber ad-
jacent the nuet

passage, a manuzlly operated valve for con-
trolling the discharge mouth of said duct, a

slide in the inlet F:issage and operating

through a slot in said duet and having a port
adapted to register with the channel of sad
duct, said slide restricting the passage of oil

from said duect and beine arraneed longitu- |

dinally «f the mlet passage whereby passage
of air throurh the inlet passage 1s unrestrict-
ed Irrespective of the position of the slude,
and means operated by the engie for shdmg
sald slide into positions according to the load
on the engine. N

2. Inaninternal combustion engine, g evi-

inder therefor, « fuel mlet passage jor the eyi-

mder, ancinlet valve between said 1}_1:'155:1;.{0
and the eviinder, a fuel supply chamber ad-
jacent the inlet passage and having a duet

extending into the irlet passage, a manually
operated valve for controlling the discharge

mouth of said duet, a shide operating through

& slot 1n said duet and having a por- adapt-

50

ed to registerwith the chamel of said duet,
sald slide restrictine the passage of oll from

Fasmge and having an up-
uct extendine into the ilet

|

said duct and Leing arranged longitudinally |

of the mlet passage whereby passage of air
through the mlet passage ws-unrestricted irre-
spective of thie nosition of the slide, and

[

“eam to unpart recularly timed

shide into positions aceording to the load on
the encine. = ' | '

3. In aninternal combustion engine, a cyl-
inder therefor, a fuel inlet passage for the cyl-
mder, an inlet valve between said passage
and the cyhnder, a fuel supply chamber sur-

rounding said inlet passage and having a

duct extending into the inlet passage, nieans
for maintainine a substantially constant
level of liquid fuel in the fuel chamber at a
level below the discharge mouth of said duet,
an adjustable valve opposite the discharge
mouth of said duet, loneitudinally of said n-
let passage and a valve shiding in said duct

across the passage of the duet and above the

level of fuel in the fuel chamber, and means
operated by the engine for shiding said slide
into positions aceording to the load on the
engine. | -

4. In an internal combustion engine, a ¢yl-
inder therefor, a fuel inlet passage for the cyl-
mder, an inlet valve between said passage
and the evhinder, a fuel supply chamlber ad-
jacent sald inlet passage and having a duct
extending to the mlet passage, means for
maintaining a substantially constant level of
iguid Tuel i the fuel chamber-at a level be-
low the discharge mouth of said duet, an ad-
justable valve opposite the discharge mouth
of said duet, a valve shiding 1n said duet
across the passage of the duct and above the
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level of fuel 1n the {uel echamber, a pivoted

lever connected to the shide, a side shaft op-

erated by the engine, a stepped cam on the
side shaft, a rod connected to said lever and
operated by the stepped cam, a governor
gearcd with the side shaft, and means oper-
ated by the governor for shifting the stepped
) movenents
to the slide of different lengths acedrding to
the load on the engine. .

In testimony whereof, I have hereunto set
my hand at Los Angeles California this 13th

day of April 1907. |
WARREN . FROST.

In presence of— |
Arnrucr P. Kxicor,
| Franx 1. A. Granam.
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