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- pearing the invention consists in certain fea-
tures of construction and’ combination: of-

3{3
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‘tion on line II. 11, Fig. 1.

UNITED STATES

 THEODORE H. HABERKORN,

OF FORT WAYNE, INDIANA.

VALVE' MECHANISM FOR ENGINES.

SPEGIFICATION fmmmg part of Letters Patent No. ‘702 423 dated June 1%, 1902

Anphca,tmn filed -Iune 12 1901. Serial No. 64,312,

(No model.)

1o all whmn it QY CONCern:

Be it known that I, THEODORE II. IIABDR— |
KORN, aresident of I‘tha ne, inthe county
of Allen and State of Indland have invented
certain new and useful Improvements in
Valve Meeh&nlsm for Engines Operated by |
Fluid under:Pressure; and T do hereby:de-
clare the following to be a full, clear, and: ex-
act description. of the inv entmn sueh as will |
enable others-skilled in the art to whleh it

pertains to make and use the same. :
- 'This invention relates to: unprovements in
‘valve mechanism - for engines operated by
steam or other fluid under pressure. -
The primary object of this’ mventlon is to
provide a construction ‘of ‘valve mechanistn
which will operate with great facility and ef--

fect greater economy in the use of the fluid -
| undel pressure required to operate the en-

gine comprising-the said valve mechanism.-

1eahz1nﬂ* other advantages hereinafter ap-

parts hereinafter: desulbed and pomted 01113

in the claims. - ~ | L
In the aecompanylnﬂ' d1 awin UrS,, I‘male I 1S
a side elevation, mostly in’central- sectlon

| lllUSbldtlnﬂ‘ the- VELIVG mechanism emb(}dylnﬂ*
‘the 1nventmn which constitutes the subject--

matter of this apphcatlon Fig. Il is'a Ieft~
hand side elevation relative to. Flﬂ‘ I in sec-
-Fig. III is-a side
elevation, in eentlal seetlon of the éngine-
cylinder a,nd connected valv e easmg, but the

heads of the cyllndel_ and valve-casings:are

Fig.-IV is a 'Veltlca,l

omitted in-this figure.

‘section on either one of hues IV 1V Fig. 111,

looking in the direction-indicated: by the ar-

"TOW., I‘I‘J‘ V is-a-vertical seclion-on’eithér
~one of llneq V.V, Fig.
rection mdleated by the arrow. I‘W Viis a
vertical section.on either one of lmes VYI'VL
Ifig, I1L,. lookmﬂ‘m the direction mdlcated by'
-the Arrow.

Referring to the dmwmfrs, Q deswnates
the eylmdm of a‘steam-éngine or any other

II1, looking in the di-

enginé designed to be oper ated by fluid under

"pressuw O the piston contained and arranged

to operate within the cylinder, and ' the pis-
ton-rod, which extends through a stuffing-box
¢ with which the rear head of the cy]mder

is pmwded in the usual manner.

'r

within the chambere?.
| nected centrally between its ends, as at e®, with
tlie -exhaust-poit ~,"which is formed in the
valve- casmw at one side and exter nally of the

di
‘of thé valve- casing.

The casing eof the valve mechanism is rigid

w1th the engine- cylinder and has a chambel 55

e’ formed thelem next alongside and exter-
nally of the cylinder, and the main valve f
of‘the valve mechanism is eontamed and ar-
ranged to oper a,te ‘within the said chamber.

e?.with which the valve- -casing is

-The chamber ¢’ is arranged lenmtudmaﬂy of 6o
theé cylinder,between the cylinderand another
chamber,
'_pmwded ‘The" chamber e~ is arranged par-
| allel with the chambeér &', and the cut - off

valve g is contained and arr anged to opelate 65

The cha,mbel e is con-

chambers ¢ and e of the said casing and cen-

‘trally between the endsof the said chambels
The-chamber e
| the valve-casing near each end of the said

With this object in view and to the end of |

"is preferably eylindrical, and

chamber is pvowded with an annular port e,

which extends around the 1ebpeetwe end of

the chamber. Each porte!is connected with
the chambel ¢’ by an annular series of aper-
tures €%, which are formed in the surrounding
wall of - the said chamber g short dlstance

] apalt around the said chamber. .

The cylmdm 18 provided wﬂ;h two ports o’
and o', formed in oppposite ends, respectively,
of the cylmdel and eommunm&tma’ with the

It will be observed,
therefm e, that each p01t et and the eonneeted

i port ¢ and apertures e° eonsmtute a passage-

way between the chamber ¢’ and the cham-
ber of the cylinder @, and consequently op-

_posnﬁe ends of the chamber e’ are connected

with opposite‘ends, lespectwely, of the said
eylmdel oha,mbel
“T'wo ports ef and ef are formed.in the valve-

casing and surround both chambers ¢’ and e?
of the said casing, between the exhaust-pmb
- h and the different eylmdel-ports o' and o/,

respectively. Each port ef is connected with
the chamber &’ by an annular series of aper-

o
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ferert annular ports e*and ¢, respectively, -
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tures €', formed ' in the surrounding wall of

the s:;ud chamber and arranged. at short in-
tervals around the said: chambm ‘Kach se-

100

' ries of apertures ¢ is of course arranged be-
tween the exhaust-port /& and the a,d;jacent
series of apertures €’

Kach port ¢® is connected W1t}1 the cham-
‘ber ¢? of the valve-casing by an annular series
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~the nsual manner.
drical, and the cut-off valve ¢ has two o) i

=

of apertures ¢, formed in the surrounding

wall of the said chamber at short intervals
around the chamber, and the two series of ap-
ertures ¢® are arranged between the fluid-
pressure-supply port %, which is formed in
the valve-casing and connected with the
chamber e? centrally between the ends of the
sald chamber,and oppositeends,respectively,
of the said chambere®. Each port ¢® and the
connected apertures e’ and e®constitute a con-
‘ninuous passage-way between the chambers
¢’ and ¢* of the valve-casing.

The surrounding wall of “the chamber ¢ is
provided near eaeh end with a lateral vent
orifice or perforation ¢, which leads from the
said chamber to the external atmosphere.

The cut-off valve g is adapted to recipro-
cate or slide within and endwise of the cham-
ber e® in a plane parallel with the plane in
which the main valve f operates, and g’ rep-
resents the stem of the cut-off valve, which
stem extends cutside of the valve-casing in
The chamber ¢°®is eylin-

1esp0nd1n01y cylindrieal piston-heads ¢* and
g°arranged at opposite ends respectively, of
the Va.lve
rounding wall of the chamber ¢* to prevent
leakage between the opposing surfaces of the
sald head and wall. The central portion of
the cut-oft valve ¢, which is smaller trans-
versely than but coummcts together the two
piston-heads ¢* and ¢° of the sald valve, is
thambeled or hollow, as at ¢° and the stem
g of the valve extends centmlly and longi-
tudinally through the chamber ¢®and thmurrh

the end walls of the said chamber g® and s

attached to the said central portion of the
valve in any approved manner. |

The live steam or fluid under pressure
which is to be supplied to the engine-cylinder
enters the chamber ¢* at the junction of the
fluid-pressure-supplyport kandthe said cham-
ber and fills the annular chamber ¢, formed
centrally of the cut-off valve, between the
two piston-heads ¢g* and ¢° of the said valve,
and the said piston-heads have such lenn’th
and arrangement relative to the two passage-
wWays formed between and connecting the
chambers e® and e’ of the valve-casing that
the cut-off valve controls the passage of fluid
under pressure to the said passage-ways, and

the arrangement of partsis such that the fluid |

under pressure received within the valve-
chamber g% centrally between the two heads
g® and ¢° of the cut-off valve, is supplied to

- the one or the other of the said passage-ways,

60

according as the cut-off valve is slid or ac-
tuated in the one direction or the other. It
will be observed, therefore, that the cut-off
valve controls the supply of fluid under pres-
sure to the main-valve-containing chambere’,

The vent ports or perforations e and e,
which are formed, as already indicated, in
the surrounding w all of the chamber ¢* at op-
posite ends, lespeetwely, of the travel of the

Kach head ¢° mcely fits the sur-

e e L

|

2

) ber /7,

cylinder-port shall have
haust into the chamber ¢ and the exhaust

702,423

cut-off valve, are for the purpose of enabling
the said valve to work freely and ‘not be im-
peded by the compression of air or fluid with-
in the ends of the said chamber during the
reciprocation of the cut-off valve.

The main vallve‘fcomprises two cylindrical
portions /' and 7', arranged in line endwise
and a sultable distance apa,rt and each mem-
ber f' is provided with two cylindrical piston-
heads % and /3, formed upon the oufer end
and inner end, respectively, of the said mem-
and each of the said piston-heads 7~
and f3 n1eely its the surrounding wall of the
chamber ¢’ and prevents leakage between the
opposing surfaces of the 1espeetwe piston-
head and the said wall. DBy the construction
hereinbefore described it will be observed
that each section or member /' of the main
valve has an annular chamber 7* formed ex-
ternally of the said valve between the piston-

heads 1~ andf3 of the said valve section or
member f'. Each valve-section ' has an in-

ternal passage - way f° extending longitudi-
nally therethrough, which passage—Way COIN-
municates at the outer end of the said valve-
section with the chamber ¢’ and is in open re-
lation at its inner end with the exhaust-port
. The main Vﬂ,lvef has its two sections or
end portions /' and f' connected together by
a bridge or web f°, which 1s con&tlueted in
any approved_manner to avoid materially ob-
structing communication between the ex-
haust-port /» and the passage-ways f° of the
valve. Thestem f7of the main valve is suit-

- ably attached to the bridge or web f° and ex-

tends outside of the valve casmo in the usual
manner.

The arrangement of the parts is such that
the live steam or fluid under pressure a,dlmt-
ted to the passage-ways (apertures e°, ports e,

a,nd aperturese’) between the chamberse’ and |

¢* passes into the chambers /* of the main
valve, and consequently surrounds the main
valve between the inner and outer piston-
heads of the said valve, that the outer piston-
heads f* and f° control the admission of the
said fluid under pressure to the cylinder, that
one of the chambers f*of the main valve shall
be placed in open relation with the cylinder-
port at one end of the c¢ylinder or the other
chamber f* of the said valve shall be brought
into open relation with the cylinder- p01t; at
the other end of the cylinder, according as
the main valveis actuated in theone direetion
or the other, that when one of the cylinder-
ports has about commenced to receive -fluid
under pressure from the main valve the other

steam or fluid from the exhausting-cylinder
port shall pass through the adjacent passage-
way /° of the main valve to the exhaust-port
i, that the chambers f*of the main valve are

alwaysin open relation with the passage-ways

formed between the chambers ¢’ and e? of the
valve-casing, and that the cut-oif valve shall

g

commenced to ex-
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- haust-port £ centrally between the ends of
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act upon the valve.
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3

perfdrm its function of cutting off the admis- | ¢ formed in the valve-casing and arranged

sion of fluid under pressure to the main valve
at the desired point of stroke of the piston b.

The construction hereinbefore desecribed

avoids disturbance with the valve mechan-
1Ism by the exhausting steam or fluid, because
the exhausting fluid is permitted to
through the main valve, and hence does not
- The arrangement of the
main fluid-pressure-supply port k£ and the ex-

the valve-casing and connected cylinder also
simplifies the construction of the cylinder-
casting. It will be observed also that the
wall between the valve-containing chambers

e and ¢€?* is rigid and acts as a valve-seat for

both valves. It will of course be understcod
that the main valve and the cut-off valve are
actuated simultaneously, but in opposite di-
rections, respectively, and any suitable mech-
anism for operating the said valves and at-

‘tached to the stems of the valves may be pro-

vided. Thevalve mechanism herein disclosed
1s especially well adapted for locomotive-cyl-
inders, and the mechanism for operating the
valves is preferably the same as that disclosed
in United States Letters Patent No. 555,858,
granted to J. A. Haley and myself March 3,
1896, S | o
What I claim is—

1. The combination, with an engine-cylin-
der, and the piston within the said eylinder,
of valve mechanismcomprising the following:
a valve-casing arranged externally and lon-
gitudinally of the chamber of the cylinder:
two chambers ¢’ and ¢® formed in the valve-
casing and arranged longitudinally of the eyl-

' inder, with the chamber e’ between the cham-

4.0

ber ¢* and the cylinder; means for exhaust-
ing the eylinder; a fluid-pressure-supply port
lc connected with the chamber ¢? centrally be-

tween the ends of the said chamber; two pas-

~ sage-ways connecting opposite ends of the

45

chamber ¢’ with opposite ends, respectively,

of the chamber of the cylinder; two passage-

ways connecting together the chambers ¢’ and

~ ¢* between the fluid-pressure-supply port and

55

the different aforesaid cylinder-connecting

bassage-ways, respectively; a cut-off valve ¢
contained within and movable endwise of the
chamber ¢° and having two piston-heads g*
and g° at opposite ends, respectively, and a

fluid-pressure-receiving chamber g* formed |
between the said heads, and a main valve f

contained within and movable endwise of the

- chamber ¢ and having two external fluid-

bo

- pose specified.

pressure - receiving chambers f* and f* ar-
ranged a suitable distance apart longitudi-

nally of the valve, all relatively arranged and.

operating substantially as shown, for the pur-

2. The combination, with an engine-cylin-
der, and the piston within the said eylinder,
of valve mechanism comprising the follow-
ing: a valve-casing arranged externally and
longitudinally of the chamber of the eylin-

der; two parallel cylindrical chambers ¢’ and |

pass |

[

longitudinally of and parallel with the cylin-

der, with the chamber ¢' between the cham-
ber ¢® and the cylinder; means for exhaust-

ing the cylinder; the fluid-pressure-supply

port & connected with the chamber e? cen-
trally between the ends of the said chamber;:
two passage-ways connecting opposite ends
of the chamber ¢’ with opposite ends, respee-
tively, of the chamber of the cylinder; two

passage-ways connecting together the cham-
= ol o

bers ¢’ and ¢* between the fluid-pressure-sup-
ply port and the different aforesaid cylinder-
connecting passage-ways, respectively; a cut-

off valve g contained within and movable

endwise of the chamber ¢* and having two

| eylindrical piston-heads g? and ¢* fitting the

surrounding wall of the said chamber ¢ and
arranged a suitable distance apart longitu-
dinally of the valve s0 as to form a fluid-pres-
sure-recelving chamber g* between the said
heads, and a main valve f contained within
and movable endwise of the chamber ¢’ and

having two external annular chambers f4and
i f4+arranged a suitable distance apart longi-

tudinally of the valve, with the end walls of

the said chambers formed by cylindrical pis-

ton-heads fitting the surrounding wall of the

sald chamber ¢, all relatively arranged and
operating substantially as shown, for the pur-

pose specified. |

3. The combination, with an engine-cylin-
der and the piston within the said ecylinder,
which eylinder has two ports ¢’ and a’ con-
necting with opposite ends, respectively, of
the cylinder, of valve mechanism comprising
the following: a valve-casing arranged exter-

nally and longitudinally of the chamber of
the cylinder; two chambers ¢’ and ¢* formed

in the valve-casing and arranged longitudi-

70

75
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nally of the cylinder, with the chamber e’ be-

tween the chamber ¢®* and the cylinder; the

fluid-pressure-supply port % connected with
the chamber ¢* centrally between the ends of

the said chamber; two ports ¢! and e! sur-
rounding the chamber ¢ near opposite ends,

respectively, of the said chamber and com-

municating with the different eylinder-ports,

respectively; an annular series of apertures

formed in the surrounding wall of the cham-

ber ¢’ and connecting one of the ports e! with
the said chamber; another annular series of
apertures formed in the said wall and con-

I1O

115

I20

necting the other port ¢* with the said cham-

ber ¢'; two passage-ways connecting together

the chambers ¢’ and ¢? between the fluid-pres-
sure-supply port and the different aforesaid
cylinder-connecting passage-ways; a cut-off

‘valve contained within and movable endwise

of the chamber ¢° and having twe . piston-

heads ¢g® and ¢® arranged & suitable distance

apart longitudinally of the valve so as to form
the fluid-pressure-receiving chamber ¢* be-
tween them, and a main valve contained
within and movable endwise of the chamber
¢’ and comprising two external chambers 4

and f*arranged a suitable distance apart lon~

125
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gitudinally of the wvalve, all relatively ar-

ranged and operating substantially as shown,
for the purpose specified.

4. The combination, with an engine-cylin-
der, and the piston within the said cylinder,
of valve mechanism comprising the following:
a valve-casing arranged externally and longi-
tudinally of the chamber of the cylinder; two
chambers ¢’ and ¢ formed in the valve-casing
and arranged longitudinally of the cylinder,

with the chamber ¢ between the chamber ¢e?

‘and the ceylinder; the fluid-pressure-supply
port kconnected with the chambere”centrally

between the ends of thesaid chamber; two pas-
sage-ways extending from opposite end por-
tions, respectively, of the chamber ¢’ to and
connected with opposite ends, respectively, of
the chamber of the cylinder; two portsefand e®
surrounding both echambers ¢’ and e*between
the exhaust-port and the different aforesaid
cylinder-chamber-connecting passage - ways,
respectively; an annular series of apertures
formed in the surrounding wall of the cham-
ber ¢ and connecting one of the said ports ¢
with the said chamber ¢'; another annular
series of apertures formed in the said wall

and connecting the other port ¢°® with the said.

chamber; an annular series of apertures
formed in the surrounding wall of the cham-
ber ¢* and connecting the said chamber with
one of the aforesaid portse®, and another an-
nular series of apertures formed in the said
wall and connecting the other port ¢® with the
said chamber ¢*; a cut-off valve contained
within and movable endwise of the chamber
e* and having two piston-heads ¢g? and g° sep-
arafed longitudinally of the valve to form the
chamber ¢* between them; and a main valve
contained within and movable endwise of the
chamber ¢ and having two external chambers
f*and f* arranged a suitable distance apart
longitudinally of the valve and piston-heads
forming the end walls of the said chambers
4 and 74, all relatively arranged and operat-
ing substantially as shown, for the purpose
specified. ,

5. The combination, with an engine-c¢ylin-
der, and the piston within the said eylinder,
of valve mechanism comprising the follow-
ing: a valve-casing arranged externally and
longitudinally of the chamber of the eylin-
der; two chambers ¢ and e formed in the
valve-casing and arranged longitudinally of
the cylinder, with the chamber ¢ between
the chamber ¢? and the cylinder; an exhaust-
port /i connected with the chamber ¢ cen-
trally between the ends of the said chamber;
the fluid-pressure-supply port & connected
with the chamber ¢° centrally between the
ends of the said chamber; two passage-ways
connecting opposite end portions, respec-
tively, of the chamber ¢’ with opposite ends,
respectively, of the chamber of the cylinder;
two passage-ways connecting together the
chambers ¢ and ¢° between the flnid-pres-

- sure-supply port and the different aforesaid

cylinder-connecting passage - ways, respec- |

'F
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tively; a cut-off valve contained within and
movable endwise of the chamber e? and hav-

ing two piston-heads g° and g* arranged a

suitable distance apart longitudinally of the
valve to form an annular fluid-pressure-re-
ceiving chamber ¢* between the said heads,
which valve has a stem ¢’ extending through
and attached to the central portion of the
valve, and a main valve contained within and
movable endwise of the chamber ¢ and com-
prising two end portions orsections /' and f*
arranged in line and a suitable distance apart
endwise with each of the said sections f’ pro-
vided with two piston-heads f* and f* sepa-
rated to form a chamber /* between them,
which main valve is provided, also, with the
following: a bridge or web f connecting the
two sections /' and f' together, passage-ways
extending through the said sections /' from
the outer ends of the said sections to the ex-
haust-port, and a stem % attached to the
said web or bridge, all relatively arranged
and operating substantially as shown, for the
purpose specified. | |

6. The combination, with an engine-cylin-
der and the piston within the said eylinder,
of valve mechanism comprising the follow-
ing: a valve-casing arranged externally and
longitudinally of the chamber of the eylin-
der; two parallel chambers ¢ and e° formed
in the valve-casing and arranged longitudi-
nally of the eylinder, with the chamber & be-
tween the chamber ¢* and the cylinder;
means for exhausting the cylinder; the fluid-
pressure-supply port & connected with the
chamber ¢ between the ends of the said
chamber; two passage-ways connecting op-
posite end portions of the chamber e’ with
opposite ends, respectively, of the chamber

of the cylinder; two passage-ways connect-

ing together the chambers ¢’ and e° between
the fluid-pressure-supply port and the dif-
ferent aforesaid cylinder-connecting passage-
ways, respectively; acut-off valve contained
within and movable endwise of the chamber
e? and having two piston-heads ¢g* and ¢~ ar-
ranged a suitable distance apart longitudi-
nally of the valve to form a fluid-pressure-
receiving chamber ¢* between them; two
vent ports or orifices ¢* and ¢’ formed in the
surrounding wall of the chamber ¢* at oppo-
site ends, respectively, of the travel of the
cut-off valve, and a main valve contained
within and movable endwise of the chamber
¢, having two external chambers f* and f*
arranged a suitable distance apart fongitudi-
nally of the valve and piston-heads forming
the end walls of the said chambers f*, all
relatively arranged and operating substan-
tially as shown, for the purpose specified.

Signed by me at Fort Wayne, Indiana, this
4th day of June, 1901.

THEODORE H. HABERKORN.

Witnesses:
-~ JoserH A. HALEY,
‘H. VAN METER.
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