Mt

AR,
kg

A LN

L]

L

REAT COMBUSTION

LEPLIGATION PILED 47
Jrevming® D

+

G e HEDETR

)

1

L

£y

i

"
T

;
afm

7

L1 ]
£
e
AT
o &
o, I
eieh o F Ja._...w
AL 3 &
W !
T .w.q u um.ﬂ.u._.b.rr._...r-.ﬂ..h-r_.rlut.l LT ..-ln.-.l B I T o wa ik e ml Y R o
.-NJ“.. ﬂ. i ! .—. : SR R
ﬂ-ﬂrln M
1k
&3 :
-
30 -_m ;
H..._!”J k o -

___f : L 3 . "
oy
tu.mw.__. .._..u ST T e R T ey b ey fﬁ%;
s T =] r,.-_.n i/

14

.n‘-ﬂﬁfdggheﬁ.}khi..]j .-....-HU.HFI.E‘_.I-.__.
iy L.i..-lﬂ.'ﬂﬂ-
o - =

. : A i ;
i IR S O _
] Ty 2 Hm... H o, N.g__ ”...J ..a“ e I.l.__-.lq.l- - L iﬂfﬂdﬂrtﬁu.ﬂigﬁ.wéﬁk . V——
Jﬁu#”ﬁﬂMMinwm-J“ﬂ mwkw‘ww@i W H_J.ﬂ.-!wﬁr#d .L..‘\“‘lnhl/-Awa . uu\j_.m—..l %.-.l FFt gl wm-oan rr...-..ﬂ

a.hr.r._ L { iy O N m _

s T N f/ D 7 |
_ .w — - . 4 -....M.“ " _.__1_..-.__{. ..;.ﬂ.m___. q....m_w. . l._. |._.L.n._...,...r. ._.....n.uvu..,_? ..__.__.-l.l...l._r." _— .
grnna il BN N\ AN s Lo -7 =

. ;
e L LT IO 2T Y T L
- — -y E

I
h

.
hj?:mﬂ
i
N
. -.,:

S
/4
e
Rk 1 el Wit iy
X e Gt
=
h.....,.f_.:‘_.,...._

.
|

N

mﬂn...._." i, T _,m ; | ot ol N . . M s

R e v e l £y | Yy \ _,ru.a, TYTTT T e ”
d - 1

| .
5T | \\w. Nty e
‘‘‘‘‘ N - ——r |
fﬂ.-w & \ m % _n.._ﬂL hnm...“.. ~ m_ o ¥ ¢ J.omy == L
Y a 1o ' SIS : w_ h..w JV ~J R ot
et m AN wﬁu...ﬂ H M : | iy O S
ﬂ._-_...u g2 iﬁ/ ,ﬁr m M m.a._fz v......rnllt..._.n " ﬂMJ ¥ : T«.H M-..M.ﬁ.._.rum,.n # ‘. I..r_.:l ey
. m | : , S U _, y
ERIE R T A I B B B O L 50y | N :
A .-_._ . .A_r,.:...rllmu ' "y m. B 5 = R ﬂ, M__rr. . i J./r/ s, N . ..\
T I!-t.fii[uL._.lll:-ilJ..hiI"._nlat.l...r — £ .I-l#il-liu\riq...u..ilt..s.. /r =R . .,h.....n..u_....r -._..,.__,_. ! § ", '\ T If....f,.. \\\\\\
$1% e o AN - Sq e e
o ", 5 A - et KL T
T ...,ﬁ...... b .J
.l W Y : T
A D .r-.,”

F

B A gt 157

form

”~

VENTOR.

'I.J

i

{

. po s, ot
BTTORNEYS,



Gt

10

20

25

30

30

40

o0

invented new and useful Dmprovements

der.

. -.xa’""ﬁ{‘(i

-r g ""r;-"""*{":l" r*r"""':'l -\F?:“'L:i -1.—: . e rﬁ"p*“f.' 1_-1.1[ ; -:;;.1""'1_"\.
*lr W i) e o3 S L) " AR 2
“ﬁ_ ‘41 'I-E::'I:-‘ 'tj JLEE .i?-'.i—-dﬂ"'f :h-._‘_",r- -mﬂi.-_?'-r- { .—ij—l—* m!::-l..! J.It-..df

2 BT o T T = T3
GE‘.LFJ-E-T D- ..-.E-A. Egiﬂ. u_.-.i"}s..i}I{E.} G;ﬂ ::'“11' :i:bt
TN RN A L-OON ]
A - rﬁ.:@
g"'&ﬂ QE -‘..{ ~3' a
Anplication 0

To all whom it may concern:
Be 1t i{i}{}‘ﬁ'l'i that I, Cann {30 HERETRO, 4
citizen of the Inited States of Anern: e, o
A

siding  at Springlield, 1 ihe eouniy
Hampden aud State of Mansachuseits, have
11}
Internal-Combustion Engines, st owhieh the
following is a specificaiion.

This invention yelples to imiernal 'fiﬂi'-"i'“)“
flon engines and has for e n ik ¢
the p;‘f} ixton of ieans whereoy xmf'ium the
throttling device 18 oper ui ‘L_.wund s no-
mal p(mi Ol [ueAns are ided to permit
the entrance mito -m{* Cvii s -dm of an”auxil-
Jary air %llppiy' a4 furthier object of the n-
vention belng lo provide 111{3 ans for efiect-
N a primary ¢ :ah.-.um of the cylinder at or
near the end of the power it mlm the device
for supplying aumlmw alr and for effecting
said primary exhatst beﬂl \& Uremm{ﬂy COM -
bined 1
;u‘llV .

The regulation of the anxiliary air sup-
ply 18 comloﬂul by the movement of the
throttling mechanisin although I do not Hmit
myself to such a construction and MY OP-
erate the anxiliary air supply independent
of the throtile valve. This regulation U;{
the auxiliary amr supply }mimr{% the speed
of the engine to be controlled within wide
limits, sittee when it is desived (o obtain
low pht{m speed o partial vacuum i the
cylinder is necessary.  When high speed 1s
desived, the vacuun must be {h‘-ahmwi and
the means of att fmmw this result is by
means of a throtthng deviee under the um—
trol of the operator, unmvis*, air ulider at
mospheric pressure is admitted to the (wlm—
‘The pm—-vm state of the art does not
admit the speed of the mu_e,m{* to be con-
trolled withnn wide fiunts by varving the
volume of air admitied to the vhmifc
proportion {o the speed H“’}!Hi{*il In order
to accompiish the above ulmw (=, reference s
made to the full description in the body of
the specification. |

The construetion m whieh {‘1“ iveniicn is
embodied 1s shown 1 the d au-mgn forming
part of this application, and 1 the ]iélh
Imgs.—Fgure T shows nortion ot the (*‘f’m-
der wall of an engine of {he fype zaﬁwnm Lo

d
h)‘ *'II-

-..:1 |..-

having applied ﬂwi{m Rovalve o «f.;nf‘ in

section showmg an air 1n-fake valve and ex-

haw—;t valve on the same sfem, 'i":*:w ORI

yalve heing open aid the e in-take vaive
1

i, 2 shows the miet and exhaust

Fx.} i{i{.f ""';‘.-"'.

i OIlC mwhamm‘u thmiﬂ‘h uot neces-

i
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valves in section in the same position but 1n
a plane at Héhi angles to that of Iig. 1, ag
on line 2--2, the cv]mdu' wall peing fllm in

cellon o how thﬁ port therein communi-
fi’zmﬂ with said 1n- tdhi and exhaust valves
and showing the namt valve closed and
HE :ﬂ{@ valve open. Fig. 3 is a side eleva-
ton of a2 eyhinder and m'fmk casing-of an en-
sine on a smaller scale having The valves
Showis in Ifigs. I and 2 apphed thereto and
showing means to actuate said mlm, and
showing means connected with the throt-
At g ilfj\ri{'i-‘ ol
wpph of alr {o u-md in-take

]ﬁ,:

¢
ralve, the ex-

haust valve in this view being open, (1‘-: at the -

end of the exhaust s strole. I*m 415 @ view
0 all respects like Fig. 8, exe (,pt that the ex-
alve is shown in. closed posltion, as
2t the end of the in-take str oke, and 1n-take
valvksopen for admission of air, and means

for operating the auxiliary air in-take valve

independently of the throttle valve.

As cenerally constructed, when an nter-
nal mmbnaimu motor is running under full
throttle, that is at its maximum speed, the
area of the in-take passages 1s not suflicient
to permit the cylinder to fill completely.
O ncecount of this failure of the eylinder to
completely fill at lagh piston speeds, a par-
tal vacnun s unmﬁqnemh produced back
of the piston, thus lmmntmu the englue
from producing its full power. This loss of
power comes frout the mixture of gasolene
mnl air being iproperly proport o d, and

wther Trom the fact that the piston 1s ere-

-;1L111L a partial vacuum in the eylimder which

of course acls as a drag on the engie.  In
order to overcome Hmse two (leivdh a1 aliX-
iliary infet or au-port is provided near the

end of the stroke which is uncovered by: the

piston durimg 1ts travel,
of this mi\zlnn a1 inlet port of course
instantly restores the pressure within the
eyiing der Lo ;lil’ti(l%”h(‘ll{ pressure whieh de-
stroys the pa tial vacium and at the SRING
time supphies an additional volume of ar
to the mixture therem, whereby the correct
1}'?‘(}]}(}l‘ﬁ{}il of air to onsolene  vapor s
brought avont. As a l*ehu]{ of this arrange-
ment the power of the engine 15 greatly m-
creased, stnee, as stated, thie parlial vactun

The uhcovering

1« overconie and the Jehilml volume of air

i simultaneously adnntted to form a proper
mixture. The adimssion valve for such arr
s eonnected with the throtthing meehanism
of the engine whereby the volume of aux-

kL

qarbureter to control the
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iliary air which may be permitted to enter

the cylinder will be in exact proportion to
the opening of the throttle beyond the de-
oree of its opening required for normal con-

ditions of operation, although, as will be de-

scribed, such auxiliary valve may be oper-

ated independently of the throttle.

leferring to the drawings, ¢ Indicates a
portion of the wall of a cylinder of -an en-
oine of the type referred to in which 1s lo-
cated a port O which serves the double pur-

“pose of, at one point during the cycle of the

piston, admitting air, and at another point
in said cycle serving for the ejection of the

exhaust eases, as follows: Secured to the

cylinder wall in any way is a valve casing ¢,
and extending into this casing 1s a valve-
stem ¢ carrying the exhaust-valve ¢, and o

valve f for the admission of air. The valve-

casing is provided with two chambers, (g, at
the lower part thereof, and A at the upper
part thereof) located respectively on oppo-
site sides of the port b, opposite which 1s a
centrally located chamber £ in the valve-
casing with which, by means of the exhaust

valve and the air-inlet valve, the chambers

g and A are rvespectively placed in communi-
cation at the proper time. An exhaust pipe
m communicates with the chamber ¢ and

the chamber % is an air-throttling admuis-

sion valve o (which may be of any suitable
construction) whereby, by means of a suit-

able connection, as p, which extends to the

throttling mechanism of the engine, one ox

‘more air-ports ¢ in the chamber 4 may be

opened or closed by the movements ot the
throttling devices, or I may operate the
valve o independently of the throtthing
mechanism as by means of the rod p? (see

ol 4).

~ Referring to Fig. 3, it will be seen that
the (hrottling devices shown herein are con-
nected directly with the cearbureter r,—the
throttling device being lettered s, but are

not so connected in Wig, 4. This device may
be considered as being represented only con-
venlionally and. any of the many well known
(ypes may be used, it being actuated by
mepns of a connection # extending to with-
in convenient reach of the operator. The

throttling device s so connected by menns |

ol the vod 7 with the alr throttling admis-
ston valve o that the ports ¢ will not be un-
covered by any movenent of the throtthng
mechani=m up to and including the normal
speed of opetation of the engine s but 1t the
thrattling deviee be actuated o inerease the
speedd beyond this point then the ports ¢
will he eradually uncovered in proportion

to the degree to which the throttle may be
opened thus permitting the entrance of At
into the eylinder throngh the chamber hoof !
| engine eveles air will enter through the port

the valve-easing ¢ and, inversely, these

ports will be elosed by the closing movement.

of the throftling devices. The exhaust valve

—y

—_ -

943,072

¢ and the air inlet-valve
stem ¢ and therefore when one is closed the
other will be opened, and the valve-stem may

be actuated by a suitable cam, as w, shown -

in one position in Fig. 3, and in the opposite
position in Fig. 4. The piston of the engine,
indicated by @, cobperates with the valve
mechanism heretofore described, in that the
port & is opened -and closed by the move-
ment of the piston. Referring further to the
Jast named figure, 3 may represent the stem
of an exhaust valve which is located at the
upper end of the cylinder; 4 may represent
an in - take valve located, as nsual, between
the carbureter and the upper end of the

evlinder; 5 being a muffler with which the

exhaust-pipe m from the valve-casing ¢ con-
neets, the exhaust-pipe 6 communicating
with the upper end of the cylinder, being
made into this pipe m before the latter enters
the mufller. | N | |

The operation of the hercinbefore - de-
seribed devices 1s as follows: Assuming the
piston to be at the limit of its upward move-
ment on the compression stroke, and that the
charge of combustible is ignited, the pisten
moves downward, and as the- upper end
thereof reaches the port 6, the cam 120, as
shown in [ig. 3, raises the exhaust valve e
from its seat and permits the products of
combustion to ecscape under the valve e mto
the chamber ¢ and out through the exhaust-
pipe m. This primarvy exhaust will cleax
the eylinder of the greater part of its con-
tents, the valve 7 at this time remaming
closed. As the piston begins its upward
movement on the secavenging stroke, the pri-
mary exhaust valve ¢ closes, which move-
ment causes the infet valve £ to open, but at
about this time the upward movement of the
piston will have covered the port 6 so that
the opening of a. passage through the valve
# to the atmosphere is of no effect.  During
the seavenging stroke, the exhaust valve 3.
the upper end of the cylinder opens, as usual
in the four-cvele type of ‘engines, closing at
the beginning of the next downward suction
stroke of the piston. 1f. when this down-
ward stroke takes place the throttle of the

engine is opened to a degree beyond the nor-
mal. (he ports ¢ leading to the chamber 2

f are on the same

70"

(£

80
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90
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110

witl eradually open in proportion to the

acluation of the throltting deviee, and, as

Jdeseribod, more or less of a vaenum will be

forned behind the piston owing to its greatly

increased speed. but will be destroved by
reason of the air entering the cylinder

througeh the auxiliaey inlet valve f. 'The
port & through the wall of the cylinder 1s so

ocated that before the piston has completed

its <troke. the port will be uncovered and the
inlet valve £ being open at this point of the

g al atmospherie pressurve past this valve f
which will imnediately allow the eylinder

—
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to fill, that is, it will equalize the pressure |

between the interior of the cylinder and the
atmosphere and at the same time produce a

correct mixture of air and gasolepe in the

evlinder chamber. The next half-stroke up-
ward of the piston is the comnpression stroke
which completes its cycle, and this takes
place against a completely filled cylinder.
It is to be noted that the air throttling m-
take valve ¢ may be so adjusted as to acmit

air in anv quantity desired and mdepend- |

ently of the throttle valve s by means of
the rod p*. |

By the use of the herein described devices,
it is possible to obtain an increase 1 power
from the engine by reason of an increased
charge which can not be obtained when the
partial vacnum 1s present.

When the device 1s nsed ‘in connection
with an air-cooled engine, it 1s possible fo
maintain a much lower cylinder tempera-
ture, first, because of the primary exl.aust at
the end of the power stroke; and, secondly,

Lecause of the relatively low temperature of

g ou . .t .
the auxiliary air supply which 1s admitted
through the valve .

Tt should be stated that the exhaust valve

e is normally closed on its seat and the 1n-

take valve f normally open by means of the
spring encireling the valve-stem d; but when
the cam w opens the exhaust-valve ¢ and

closes the in-take valve 7 the producis of

combustion are prevented from flowing into
the chamber 4 and out through the air-
throttling admission valve o as readaily un-
derstood. The operator can, 1f he cnooses,
completely close the ports ¢ by the rod p
and permit the engine to slow down by rea-
son of the production of the partial vacuum
behind the piston, as described, or he may
speed up the engine more or less by opening
the ports ¢ and permitting the atmospheric
air to flow into the cylinder through the port

b and past the intake valve f as deseribed.

What T claim, 1s:+—

1. In an internal combustion engine, a
evlinder, a suitable air-throttling mechanism
therefor for controlling the flow of atir to the
eviinder and communicating with the at-
mospheve, and a piston for the cylinder,
there being a port through the wall of . the
cylinder near the lower end thercot past
which the piston moves, a valve-casing in
communication with the eylinder through
snid port, means for admitting atmospheric
air into said casing, and an auxiliary air m-
take valve in said casing, together with
means for actuating said valve, said air-
throttling mechanism being adapted to con-
trol the flow of ailr past the auxthiary air-
intake valve, whereby at one pomnt 1n the
cycle of the engine communication may be
established with the cylinder through the
port, whereby any partial vacuum created
by the piston may be destroyed.

248,072

wherebv should =

)
&

9. In an internal combustion engine, a

cylinder, and a piston for the cylinder, there:

being a port through the wall of the cylin-
der near the lower end therecf past which
the piston moves, a valve-casing having a
chamber therein in communication with said
port, an air in-take valve in sald chamber,
an exhaust chamber in communication with
said port, an exhaust valve in the exhaust
chamber, means to open and close said air
in-take valve at proper times, an air-throt-

tling admission  valve for controlling the.

flow of air to the air-intake valve and com-
municating with the atmosphere, said n-
take valve being adapied to be closed when
the exhaust valve is opened, whereby the ex-
haust gases ave prevented from escdping
through the air in-take valve.

5. in an internal combustion engine, &
evlinder, a piston therein, a port in the ¢yl-
inder wall opened and closed by the move-
ments of the piston, a throttling valve for
admitting air at atmospberic pressure nto
the cylinder in any desired quantities or vol-
ume, and means for operating said valve,
\ partial vacuum oeccur In
the cylinder behind the piston, the partial
vacuum may be overcome and at the same
time the explosive mixture varied by the ad-
mission of air to the cylinder, as described.
4. Tn an internal combustion engine, a
cylinder, and a piston for the cylinder, there
heing a port through the wall of the cyl-
inder near the lower end thereof past which
the piston moves, and an aiv in-take valve to
open and closd said port, and an air-throt-
tling admission valve for controiling the
tow of aiv through the aw in-fake valve.

5. In an internal combustion engine, a
eylinder, a suitable throttling miechanism
therefor, and a piston for the eylinder, there
being a pert through the wall of the cyl-
inder near the lower end thercof past which
the piston moves, 2 valve-casing in ¢commu-
nication with the eylinder through said port,
means for admitting atmosphereic air inte
s il zasingf, and an auxiliary air in-take
valve in said casing, together with means for

actuating said valve whereby at one pomt

in the cyele of the engine communication
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may be established with the eylinder through

the port, whereby any partial vacuum cre-
ated by the piston may be destroved, and

controlling means for the admission of air

into said casimng.

6. In an internal combustion . engine, a
cvlinder, & piston thercefor, the eylinder hav-
ing & port therein near the end of the piston
stroke, a easing secured to the cylinder and
provided with inlet and exhaust chambers
having communication with the port, an in-
let and an exhanst valve for controlling the
Aow of air into and the burned gases fro:
the cylinder, means for operating said
-alves whereby at a point in the engine cycle

124
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atiospheric air may be admitted to the cyl-
inder and at another pomt 1 the engine
cvee the burned gases may escape from the
evlmder ilnmifrh said port, and an air-
throttling device for controlling the flow of
(il past the inlet-valve.

The combination with the cvlmdu‘ and
])1*-’“ n of an internal combustion engine, a

asing secured to the cylinder and pro ovided
with a chamber leading to a port in the

‘exhinder and near the end of the piston-

stroke, an awr m-take valve mounted in the
chamber, means for operating the same, and
an - alr - throttling valve for reouhtmg the
volume of ‘Ltnlo%pherlc air which may be
admitted to the engine cylinder at a prede-
termiined point in the engine cycle as de-
seribecl.

8. The combination with the cylinder and

043,072

piston of an internal combustion engine, the
cvlinder wall having an opening there-
through near the end “of the piston-stroke, a

casing secured to the cylinder, an air in-

take and exhaust valve mounted therem and

secured to a common stem, the air in-take

valve being open during the suction com-
pression and power stroke of the piston,

and the exhaust valve closed, and an air-

throtthing mechanism for contl olling the
supply of air to said in-take valve, said ex-
haust valve being open and the in- take valve
closed during the scaveuging stroke, as de-

scribed. |
CARL O. HEDSTROM.

Witnesses:
K. 1. CLEmons,
Id. “{. Bowex

B
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