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- To all whom it may COnCern:

UNITED STATES PATENT OFFECE

FREDERICI( R WHITE OP LYNN MASSACHUSETTS

| GAS-—-EN _G-INE.

NO- 862,363-

Spemﬁcatmn crf Letters Patent

- Patented Aug, 6, 1907  .

Auplmaﬁ on ﬁled August 30, 1905, Sarml No, 276,378,

Be it known that I FrEDERICK R. WHITE 13 citlzen

of the United States, residing at Lynn, in the county

of Suffolk and State of Massachusetts, have Imvented
an Improvement in Gas-Engines, of which the follow-

~-Ing description, in connection with the accompanying

'1(}

drawmgﬂ 18 a specification, like letters on the draw-

ings representing like parts. -
One of the most serious and Obstmate dlfﬁcultlea

experienced with gag engines, ~especially two-cycle
engines, has been to properly combine or mix and

~press the charge of mixed gases prior to explosion or
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ignition, this difficulty arising mainly from inadequate

compression, heretofore impossible on accouat of the

certainty of pre-ignition, and also from the presence of

‘more or less of the plecedmg dead gases which have

- not been entirely exhausted from the combustlon

20

chamber.
remove the aforesaid difficulty and insure the desired

ignitible mixture behind the plqton at ‘and for each

drwmg stroke thereol. | -
‘With the above object in view, 1 provide-means for

| campletely exhausting’ the dead gases after each. ex-

2.9
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plosion and supply an entuely fresh charge under the
My inventicn is appli- -

cable to various types of engines, being herein illus-

most efiective compression.

trated in connection with an exploslﬂn éngine employ-

ing a carbureter- and spark-plug. I employ an aux-

lla1y charging and compression piston operating dis-
simultaneously with the main or driving piston, the

- latter holding the exhaust open during the greater

part of ite up. atmke and I delay the up stroke of the

auxiliary piston® and the admission of the fresh charge

until - the main or drwmg p1st011 has practlca,lly Cf)]]l—‘

pleted its up stroke.

My invention may be acw:nphahed by 2 var 1ety of

- inechanisms and in the preferred form as herem shown
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in the drawing, Figure 1 i= a central, vertlcal sectional

view. of one embodlment of my m*v'entmn taken on |

the line 1—1, Fig. 2; and Fig. 2 is a central vertical
sectional view thewof taken on the line 2, 2, Flg

It will be undeérstood that in the accompanymg
drawmgs 1 bave illustrated merely one of many
types.of engine to which my invention is adapted, a
vertical cylinder 1 being shown as bolted to' a stand or

~frame 2 at 3, preferably being provided with water
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coolers 4. This cylinder 1 has a gas-inlet 5 leading.

from g usual carbureter and valve mechanism, not

shown, for supplying the proper explosive mixture to
the cylinder, and an. agniter 6 of any preferred con-
struction. The cylinder is extended at its upper end,

as mdlcated at 7, to constltute 2 combustion chamber,

and is provided with an upper. auxiliary or compres-
sion piston 8 above the usual lower driving piston 9,

the latter being connected to the crank shaft 10. by

Accordingly, my present invention aims to"

|
]

takes place.
| valve 23 of any suitable kind, held- closed by a sprmg

N 11, and the aumh&ry piston 8 belng operated by any

suitable means as by a path-cam 12 and opposite rods - .

13 each having a cam-roll 14 at its lower end and held

o proper vertical reciprocation by a stud 15 traveling - 60

-in 2 guide 16 on the cylinder 1, and at its upper end
being strongly secured at 17 to arms 18 projecting from

the auxiliary charwmg and compression piston 8.

The path-cam 12 is herein shown as provided on the |

inner face of the heavy pulley 19 which also acts as the

fly wheel of the engine, being keyed to the crank shaft -

10, and 1in order to give the exceedingly quick move-

?mem; to" the auxiliary piston which is desirable, as
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already stated, said path cam is concentric from the

pomut 20 around to the right i 1g. 1

indicated at 22, the incline of said offset portion being
as steep as is permissible without interfering with the
desired” high speed and effectiveness of the engine,

‘thereby reducing to a- minimum the period required

to the point 21 and 7
is. offset for the short distance between 21 and 20, as -

for receiving and compressmg the exploswe charge -

behind the main piston.

- By ob&ervmg Fig.-1-it will be seen that the cmnk of -
the crank shaft is set.at an angle just ahead of the point
20 or foot of the compressing incline of the offset, 22, 80

that as the cam rolls 14 reach the apex-of the offset por-
tion 22 of the cam, Traising the auxiliary piston to. its
“extreme outward posu;lon thereby having drawn in the .

full charge, the crank is just reaching its upper dead-
center position and the main piston is accordingly near
its extreine return position. During the short instant

80

“while the crank is passing the dead center and reachmg_-r .

its slightly forward- position, as shown .in Fig. 1, the-

cam rolls 14 are caused to descend the steep compresa—‘
ing incline from 22 to 20, thereby swiftly moving down~
{ ward the aumlmry piston on. its compression. stroke,

90

and just as it reaches the point of full compression, as .

shown in -the drawings, the ‘explosion takes place.
This may be elther by spontaneous 1gn11;10n 1f desired,
or.by means of the igniter 6 in usual m;«mner accordmg-

to the type of engine.

- When the. Piston 9 hﬁs completed 1ts drwmg atmke -'

or downward movement and the crank passes the

95

lower dead center, the exhaust of the ‘exploded gases

For this purpose, I provide an . exhaust

100

24 engaging its headed stem: 95 which projects through .

the exhaust passage 26 in position to be engaged by a |

cam 27 on the upper end of the conneciing rod 11 setat

an angle slightly to the right of the vertical, as clearly
shown in Fig. 1, so as to engage the valve stem 25 the

-moment that the downward stroke of the pistor is com-
‘pleted and the latter beging the return stroke. -

105

Viewing Fig. 2, it will be seen that the exhaust pas-

sage 26 terminates in eleseoping tubes 28, 29, the former
being shown as held vertically by o Bimp 30 to nove

116

any usual or prefeued means, as by & connectmg red L with the pwton 9; and the latter beitig held trul.;,r ver- ¢
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tical by straps or brackets 31, 32 on the frame andl pro-

ided with a check valve 33 closing the discharge end

thereof, so that the moment the piston begins its return

movement, the exhatst valve 23 is automatically

raised by the cam 27 and the included gases are forcibly
driven out through the tubes 28, 29. _’l he headed stem
25, spring 24 and cam 27 operate in a recess provided

“between opposite transverse webs or bridge-pieces 34,
'35 in the under side of the piston 9 against whose lower

gldes _[t’)‘ll'l’hll htmps 3G, 37 are secured for retaining the
pin 38 of the pitman or connecting rod 11 which 1s held
agninst longitudinal movement by screws 39.

In all the above details of mechanism, it will be un-

derstood that, unless otherwise specified in the claims,
I am not limited thereto, as many changes and sub-
stitutions may he resorted to within my nvention.

In operation, the parts ha wing reached the position
ghown in the drawings, ready for the explosion, the
explosion thereupon takes place and the piston 9 1s
driven downward, the crank continuing forward to-

the left, Fig. 1, and the compression piston 8
remaining in unchanged position, the cam rolls 14
traveling in the concentric portion of the path-cam
12, As the main piston 9 reaches its Jowermost posi-
tion ond beegins its upward stroke, the shifting of the

crank o the right past the Jower dead point canses the

carnn 27 to open the exhaust valve 23 (or whatever
other micans mav be employed {or opening the ex-
haust), whereupon, the dead or hurned gases are foreibly
dis“hareed through the passage 26, 28, 28, The ox-
haust valve remains open for nearly the entire eycle
unti! the piston ¥ has been substantially raised, there-
by {fully expelling the cxploded ¢ '
piston 9 13 reaching its umwumﬁt_ position, fhe gulclk-
acting offset cata-path mstantly raises the compression

rases,

- piston & and as suddenly lowers 1 again, this moves

ment taking place while the main piston 9 is lld{il-
cally stationary during the swinging of the crauk {rom
righi to Ieff past the dead center, the exhaust valve 23
being automatically closed at ‘{]w h('”‘mmnﬂ‘ of ihe
COMPressing movement. The result 18 that the charge

of fresh explosive mixture is drawn in and compressed
at the eritical monent when the dead gases have been

exhousted and yet so quickly that ihe full driving
eifect, of the Iﬁﬁ[.f}?] and charge iy secured with maxa-
mum eflicienc | | |

I do not 1111111“. mysel 10 ¢ lmh ¢an, hut the latter
| (_alﬂun_.gh, hnmmg SOHLC-
ivil*xt'i‘ili* speed ar qidckness of wovement of the aux-

fary piston), and 1 hive therefore shown the sine as -

£ plf,_tf.mhlu construciion.

The check valve 32 operates (o prevent the drawing

in of any of the expelled dead gases during the initial
pward’ muwmt,,ﬂt of the auxiliavy piston, while the
exhausl valve Is closing. At the instant the explo-
sion ixles place, the main piston 9 has slightly mlrlfd
o its downward movement, but on account of the

rapid movement of the compression piston 8, the ex~

~ ploston takes place at the mom{:nt of maximnum. ce-

B85

prossion of the charge.
L3t will be understood that proper geverning mech-

snjem for Lhrottling the intake is provided the same as

usual in gas engines, the varions consty uctional details
et u:au;ﬂ anxiliaries of gas engines being hﬁrem omiit-
led. as th{,} do not coustitute a part of my inv entsrm

and Just asg tne’

i
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Cmeans sepnrato
e pston,

thereol,
~eompression Lo tenition pressore when the driving Hsion

| prossion deviee tor oxihinnusiing

S gion

mevemnoent ot

. therein, a combusiion chamber

862,363 t

. The dllIllPtE‘T‘ and stroke of both the driving plston
and the auxiliary or compression piston are the same,
and said suxiliary piston |
presses the full cylinder volume.
{.Gmple%mn are accomplished antirely by the anxil-
1ary piston, and the fumpuwﬂﬂn of the mixture s so
timed that pre-ignition is impossible, because the

compression is accomplished when the driving piston

is ready for effecting the driving moevement. Lnas-

' much as the parts are 1 the Pﬂ‘-«ﬂlull last mentioney,

at the .time when the compression tekes place, mwy
efficiency .

mechanism sccures fuaximum vesults or
from the ignitible mixture. All this is sécomplished
at each cycle.

ous mixinure is not compressed to (he gnition point
until the driving piston has arived at driving Posi-

tion. “Also as the enlire compressing movement of

the compression piston takes place while the driving .

piston is substantially stationary af the Gud of 18 res
furn stroke, said auxiliary piston is e 1luui 1o com-
press the mmhmﬂ far Heyond ignition pressure.
what I claim as
., i8:

Huving described my invention,
new and desire Lo secure 11-\, Tetters Paten
1. A ons envine having a1 eviinder,. driving piston, AR
frony wadd pixion ol sappiying & colus
husiible caseotts ¢haree fo osadd exviinder hehind said Griv-

pressing said eharge holtind satd” piston be fore tho ienifion
safd puxilianry means being timed fo eifecl sitid
arrives af driving position,

vooA war eneine hiaving a estinder, driving piston, N
eans o sapeiving o combustible waseots charee fo said
cyviinder behind said piston, Hl{hii]illf.r 0o compyresston de;
vieer separate frem sald o driving fes {f:ti"}}l;l“-‘;'-%ilil"'
HIHERTHESNT IIH!{* ¥l l[]l‘l”l"l it HHH‘-HH'Hi on o1he ‘11!1 o gnid
chriving piston, snd mechanism immdependend of said con-
i he burned eharie, -

GhoA eas oengine, having ooeylinder, pivton, A means
for Hll]}]i[}'ili_‘_‘;'n cointhiastibie gnseons {.Tli:ll';:'r* to soid f‘},’]i]l-

canmbined with an suxiilary coem-
pression device For sndd chivege, and gulck-acting operating
sneans for actuating sadd deviee alier said plston has sul-
stantinlly compleied its return movement, T
A0 In o eas engine. a evlinder, a driving pistown they mn
means operated by the movement of said piston for ex
iinnstinge the burned e and s enmmbined ,.(:]1;11-;_;-;@'_-'11};1-“-
IIEN :n:ul .:lhn;.w-:n_n,m-mnh provided with guick-operat.
ing means Tor fubly actoating the same (urine one oxhaust
movemeit of st Diston, | -

der bebimd sanid pision,

E L

D.A zas engine, comprising aoeyhinder, a driving ;11.-,{“11
fherein, a combustion ehamber hohind spsid iu:—wi.m:, Hooas
inlet Tar ehareinge «abd chamber, and an anxilinky compres-
<1073 ulimnn For comprossing the charge behind said driving
piston, white the Intter is ::15:;}:*:::{3111:&{*!_3»'-:.w'iuiitiliu‘.':\-". |
T4 A gan engine, comprising ooeylinder, o driving
(herein, o combostion chamber behind sald piston, a
inlel for charging satd chamber, o {_}mt”m;.: and comproes-
pigfon in.said chambep,
timed Lo wive said eommpression ;11'&:?:.'}'?1"'
the momoent qapl driving
he delven foirward. |

7. A gag engine, comprisitg
theveln, a combusiion chamber ehiind said piston. # gas
inlet for charging said ul,u‘-ignhm',':-a charging and compres-
siton piston in xaid chamber, and nmeans maintdining ¢harg-

s
pistion

Conressing

i ready {o

ing and said compression plafnn in closing engagoment .

with said gas inlet until the {h'wm;; pisfon has
Hﬂilv mmplpted its refurn gtroke.

8. A egas englne, comprising a cylinder, a driving niston
behind said piston, o gns
inlet for charging said ehamber, & charging and CONIPTES-
sion plston in sald chamber, and fjuir:k-tu}{lz*lfm;;, mechan:

%uhf:; -

takes in and then com-
The charging and .

By my invention it bhecorses impos-
sible to have a pre-iguition for the reason that the gase-

snidd means nelnding anxifiary means _i'ur COH-

vy

1 ry¢l quick operating means

n oeylinder, a driving piston .
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ism, acting after the driving piston has substantially com-
pieted its return stroke, for reciprocating said charging
and compression pisiton from and toward said driving pis-

“ton, lhereby drawing in and compressing the charge at the
end of the driving piston’s -

return stroke.

- 9. A gas engine, comprising a cylinder, a dlwmg plstun
therein, a combustion chamber lLehind ‘said piston, a gas
iniet for charging said chamber, a (.hdrglng and compres-
sion piston im said chamber normaldy clﬂalng said gas in-
let, and quick-operating mechanism, acting after the driv-
ing piston has substantially completed its return stroke,
tor reciprocating said charging and compression piston
from and toward said driving pisteu, thereby drawing in
aund compressing the charge at the end of the driving pis-
ton’s refurn stroke.

&

10. A gas engine, comprising a eylmder, a driving piston
therein, a combustion chamber behingd sald piston, a gas
iniet for charging said chamber, a compression pl&.tﬂn in

said chamber, a normally closed exhaust pasgage for the

escape ol the hurned gases, means for maintaining said pas-
sage upen during the return stroke of the drwing piston,
and means maintaining said compression piston in its for-
ward position until the driving piston has aumtantiall}
completed its return stroke. :

In testimony whereof, I have swned my name to this
specification, in the presence of two stbseribing witnesses.

| FREDERICK R. WHITH,.
“Withesses: '
Gro, H. MA“LWEL
M. A. JONES.
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