ﬂ

s %
| | 3 w |
// ”...ﬂfmﬂu.//ﬁ/ 4 oW

_______

,_.. ;
?f /A_ﬂ

NI
VAN .I-..
ity

(WL

| attoﬂr.ﬂﬂ-q.f

7 dnventor

\n

* PATENTED APR. 9, 1807.

ROTARY VALVE.

 APPLICATION FILED JULY 20, 1906,

“P?ﬁf
r// fd.lz-_-_.

‘_

| _.,/ ﬂﬁﬁ?r//. IR
- \\V\%g\g _

i
A ———
e —————————"

'~5’7, ’

REva 8y N\ SV

No. 349,937,




- o4 um ;
.o ~
Ve

: e T A 1
H - . 1
. ) . .. T . . o . R “
T s T - .o . o :
. T | rrN '.8 9 98 | | |
B ! 0 ! 4 . . .
' § , [ .
vl Fl . ' P . ' N
o ¥ ' q.- sorn r.l - | L "..r 1
i 2T wT 1 .. .. - nhord a1 a '
\ L ' . H
. \

5

15

20

UNITED STA-_-f EUNE

PATENT CFFICE.

JOHN WASHINGTON EISENHUTH OF BROOKLYN, NEW YORK, ASSIGNOR

- BY MESNE ASSIGN MENTS, TO THE COMPOUN D MOTOR COMPAN Y A COR-_ -

PG)RATION OF WEST VIRGINIA

ROTARY VALVE

L -.' '-
1 |4
p -

' K] R : < ! L
1" D . , ’ V- - -!: \ . .
M- L LI ' L .-

Specmcatwn of Letters Pa,tent

Pa,tented Aprﬂ 9 1907

I.' [J

Toia,Zl whom zt 7ncby (mncern

Be it known that I, JomN W ASHIN(ITON
- JISENHUTH, &' cltizen of the United States,
resudmg at Brook]y‘n in the county of ngs

and: Sta,te of New York, have invented cer-

‘tain néw and useful Improvements in Rotary
~ Valves;andI dohereby declare the following
tion of the
“invention, ‘such: as. will- enable others: skilled |

IE) in the art to Wthh 1t appertams to make and::

1o be.a JEull clear, and exact deseri

use ‘the same.

‘This 1m"e11t1011 relates to 1mpr0vements 11:1"
valves and. p&rtlcularly to -that. class’ of

-----

“valves which are “adapted for use in’con-
trol]mg the admission” of: pressure-exerting |
" agents. to engines of various kinds and also
controllmo' 'rhe exhausts.from sucl engines.

“The prineipal object of the invention is to
pro*vlde a valve whlch is of the rotating type
and’ so ‘construct ‘it ‘as.to’ be perfectly bal-
anced inits action. - o

- It is also the ob]eCt 01? the mventlon to.‘-
prowde such a valve which may be capable.

' _‘ of usein ‘connection with explos\ve-engmes

C .
1 "....-
3

o
-1
Wk

“and will withstand the pressure exdrted in.|
the cylmders by the explosion of mixturesof |
“various kinds without rendermg the move-
‘ment of the valve difficult or a,ocompa,med

Wlth friction"of any a preclable degree.

ith these and other objects in view the |
mventlon comprises cértain novel construc- |-
1ations, and  arrangements of |

1310118 oom _

parts as wil _"’,,;be herema,fter fully descnbed_i'

and cla,lmed

:"ss

40 ment. .

TJ B

In the ascompanymg dramngs, Flgure 1 1s:'

a. ¢entral sectional view. through a: valve

- mechanism. ¢onstructed in accordance mth‘ _
- thepresent: invention, the plane of thesection |
passing through the axis of the valve move:.

9 is a .similar sectional view |
9 of the valve-casing.:

‘are carried by hubs or enlarged central ;por- 95
“tions 14 and 15, which are: ad] ustably secured -
to a valve stem or-rod. 16.:
| screw-threaded, as at 17 a,nd 18, so-as'to re-
“ceive: bmdmg—muts 19~and 20, Whlch are em-

K
through &g qhghtly—-chfferent form of wvalve.

Flg 3 is a horizontal sectional view through’
~the ad] acent portions of 4 gas-engine cylinder,.
Qhomncr the connécting -ports t ereof and-a-
4 5. valve for controllmg them. : Fig.:
‘tail sectlonal view taken upon the ]me aaof |

,st*’lgS s

41is a de—-

The valve formlng the

the &dnussmn of - ressure-

Applmatmn ﬁled J uly 20, 1905. Serml Nu. 270,563-

| the. cylmder

sub]ect-ma,tter of |.justed positions.

the present: invention is ada,pted for use i
50 coﬂnectlon Wlth any- engme, pump,;or other: |

“mschinein which it is ‘necessary-to. controlf,,.
oducmg gases or.,

| charges thereirom The sa,ld Valve mechan—-
‘ism 1s; however; well adapted for use'in con-
nectwn with exploswe—gas enginesiin which -
| the  valve mechanism hay be subjected to
-the: pressure produced ina-eylmder by the -
_explosion of certain mixtures therein.
~the mechanism is partlcula,rly well ‘adapted
for use in connection with: an éxplosive-gas

engine, I will describe the same as constructed

_for use in connection with stich engine. © -
~+In Fig. 31 have ﬂlustrated portions of two
 . cyhnders of an engine, one of said cylinders,
‘as -1, being preferablyj a8 Izugh—presc;ure cyl-
111der ‘while the other one, ds2,1s 4 low-pres-
sure’ cyhnder
“receives ‘its’ charges of ¢
“from & .supply-pipe,3, which charges are di-
| rected by a valve 4 throucrh 2 POTt, 5 and into
After the explosive charges
| have been wmted and expanded 1n the cyl-
|'inder 1 to accomphsh the desired work in said -
-cylinder the exhaust charges may be then
led through the port 5 and the valve 4 to a
| port 6 and thence into the low-pressure. cyl—

The hlgh-pressure cyhnder

inder 2 for further work.” It will be ap
arent. of course that the port: thenceé Im

| lead into the outer-atmosphere or any ot

desired point without changing in. the Iea,stj
“the spirit of the invention or the application
-of the valve mechanism to the: controlhng of -
, certam méterials or mixtures: = - -
“As shown in Fig. 1, the valve: 4is mounted §
j'-mthm a suitable ca,smg 7, which'is usually -
|'and preferably beveled from the central por-
tion of the casing outwardly in both direc-
| tions, a&indicated at 8 and-9. The valve is
m&de up-of 0pp031t91y—-£acmg end seetions 10
and 11, formed with peripheral walls 12 and
113, the outer: surfaces of which are
it perfectly the inner beveled surfaces 8 and"
"The valve-sections!

oround to

| ployed for holding the va,lve-sectlons in ad-
| The valves move: against -
abutment-bearings carried by cross-heads ot
'splders 21 and 22, whwh are. ad]ustably se-
cured in the casing 7. As shown in Fig. 1,
‘ball:bearings. or. other antifrictional ‘means”

ﬂuu]s to the cylmder or t e exha,ust or dls-__'__f_f ,;’j'a;re mterposed between the splders 21 and 22:, s

- oAt )

- Since

}illoswe materials
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and.the hubs i4 ana 15, as indicated at 23 ) the exhanst-
and 24.  Sudtable.tunways are formed in the
said: spiders 21 “#d 22 and the adjacent
‘hubs 14 and ‘15:+ The structure thus set

5 forth is capable of a very. fine adjustment

" when securing the balanced valve in position:
1n its casing. - The sections. of the: valve are.

. placed upon the valve-stem 16, and moved
nwardly until they fit snugly in the beveled

to-1ner portion of the casing. The spiders 21

- and 22 are then screwed into place or-other-
~ wise adjusted to hold the balls:23 and 24 in
~contact with the hubs 14 and 15, very slight

. looseness in the adjustntent of the ball-bear-
15 mgs being left. The inner jam-nuts 19 and.
.20 are then set up against the hubs 14 and 15 |
- -upon the threads 17 and 18, so &s to just free |

- the valve-sections from the beveled surface
of thie casing a sufficient degree to permit of
‘their turning. ' The valve-sections are thus

20 | JTT] - atve-s o
 #ecurately held in position in the casing and

Yet &I‘G ﬁree?bo turn &g&IIlSt the. b &H-b G&Tll_lgs A

upon tﬁe imparting of movementto _the valve
. stéem or rod’16. . . o
25 _
- mrechantsm 'is "directed between the. valve-

Sections 10 and 11, so that the pressure:

against said sections is exactly equalized the

. ome 'with tespect to the ather and there is no
- ‘30 Tesultimg pressure from the -explosion in the

. éngihe upon ‘the ball-bearings carried by the
~spiders. The wvalve 1s~thus thoroughly a
‘completely-balanced valve. .- .
- In applying the valve mechanism to such a
- '35 structure as that shown in Fig. 3 the port 5

- s always open at each end, so that the inte-

- rior of the valve mechanism is always'in.com-

‘munication with the interior of the cylinder

R . "The inlet-port is controlled by one of the

40 valye-sections, as- 10, in .the periphery of

- which ‘a port 15 is formed.  ‘When the valve.

~ is slightly turned, the port 15 is moved away

.. .. from the inlet-port-at 26, .and said inlet-port
- - Wl thus e closed._ -By moving the valve in.
- . 45 the ‘others direction the inlet-port will 'be.

... _opened, soasto admit charges through the in-

- "teror of the valve mechanism -and the poct

- & to the interior of the cylinder 1. Such [lik b
| 1s opposite the spaces formed between the

- - charges are usually drawn in by the suction

- 50 of the piston ‘moving in the cylinder 1. As
.. soon’as the-charges are well within the cylin-
s moved: by any suit-

. der ’-ﬁhe_ Va;lvé—stem' 161

- able mechanism (not shows) for closing the: |
. inlet-port -and holding the charges within
- tthe cylinder and valve-casing. ‘- During this

- tim® the:explosive materials are ignited and

- their;expansive force applied withm the cyl-
inder. - The said gases or mixtures when ex- !

840,087

sos Toay then pass out of ‘the

cylinder through the port 5 and the casing 7.

made to control the inlét and odtlet of pres-
spre-exerted meanstp a cylinder.. . If asecond

" All pressure introduced through ‘the valve

At this time the port 15 of the valve-soetion
110 will not be opposite the inlet-port 26: - In’
‘this simple menner the balance-valve may be-

cylinder 2 is connected with the valve-casing,
{-as shown in Fig: 3, the exhaust-gases from
the cylinder 1 may be led into the second cyl-

70

75

inder for ﬁzerforming work upon a piston in

said cylinder. ..~
.~ The valve may b | _ _
ferent manner from that described. with re-
spect to ¥ig. 1 and without departing from

this construction: the end séctions 29 and 30

e made in a slightly-dif-

8o

the spirit of the invention, and such anal- -
tered form of valve is.shown in Fig. 2. In-

are connected by bars 31, which exterid from

| valve-heads. In_constructing

{ 32 and 33 are p
~with the valve stem or rod 34.

 When constructing the valve proper in the
manner now described, the said valve is pref-

l tically integrally "connected 'and' their hubs

“pered inner surface 35 -of a valve-casing "36,

tinuous 1n 1ts taper from one end of the casing

| to the other. ® Ball or' other antifrictional
| bearings are mounted .at the ends of the -
valve,’as 1n the other construction, for facili-
‘tating the movement, of ‘the. valve without -

| friction. AsshowninFig. 2, the ball-bearings

riphery of the valve instead of engaging the

| hubs thereof.: The action of the ball-bear- 1c

10§

ings is practically the same in- this.construc-
tion ‘as in the construction shown in Fig. 1
" and limit the endwise movement of thewvalve.

-tral portion of the valve asin the former con-
.struction and :all passes through a.port’ 39
‘hike thepert 5, above'described. Theport39

connecting-bars31. - Inletand outlet.control-
| ling ports 40 and 41 .are provided in the pe-
' ripheral portions at each end of the valve-and

l

! ing in ‘exactly the same manner as described

seen that in this construction also the pres-

‘one peripheral portion to the other of the
. ng the valye in
this manner the two valve-heads are prac-

referably rigidly connected

37 and 38 may be mounted at the outer pe-

operate, when the valve is moved; to cut off or
open inlet or exhaust ports in the valve-cas-

-with respeet to ports 25 and 28.- It will be -

sure passing through the valve mechanism is -

go

| erably tapered continuously from one end -
“toward the other and is ground to fit the ta-~
i _ of & casin 95
. the said tapered surface being of course con- -

‘100

The pressure entering and escaping from the
cyhinder is; howewver, introduced into the-.cen-

110

115

120

~ ploded cannot escape through the inlét-port | always introduced between the end walls of -
6o or through the ‘exhaust-port 27 because of | the valve, so that the pressure upon one end 125
.- the peripheral portions of the valve-sections | of the valve equalizes the pressure wpon the. -
. '10°and 11. -As soon ‘as the explosion occurs | oppositeend of the valve, making a perfectly-

- thevalve-stem 16 is further turned to bring- n
.- a’port 28 in the walls of the section 11 oppo-.

“balanced valve. ' In this latter.construction -
‘the spiders:42-and 43, whith carry the ball- =
-bearings, have their runways near theireuter 130"

65 site the exhatst-outlet 2Zin thecasing 7, and




-‘349',987. * DR ' S

'- periphei'ie's- instead of at their CGntra_I 'pof-

tions, and although the two valve structures.
-are slightly different in their central struc-
ture and in their engagement with the walls

of the inclosing casings 1t will be evident that
their action and effect is practically the same

~and that the second - structure described 1s
~ clearly within the spirit and scope. of the in-

10

vention. . - ~

Tt should be, of course, tnderstood that

other minor changes in the details-of con-

 struction may be varied without departing

from the spirit of the invention. "1t is also

within the contemplation of the invention to

s

- where the pressure may be introduced cen-

20

" mounted to have a rotary movement, oppo- |
sitely-disposed valve-disks mounted upon
the Tod and engaging the interior of the

- 30

use a valve of this character in connection
with any engine cylinder or cylinders or with
a pumping mechanism for fluids as well as
gases where a balance-valve is desired -and

trally of the valve mechanism.

Having thus fully described my invention,

what I claim as new, and desire to secure by

Letters Patent, 1s— |

1. In a valve, the combination of a‘_cy'lin?-

drical valve-casing the interior of which has a

tapered formation, a longitudinally-adjust-
able rod extending through the casing and

valve-casing, inwardly-extending peripheral
flanges carried by the valve disks and bev-

eled to correspond to the taper of the Inte-

" rior of the casing, the said casihg having a

35

4.0

port formed therein at 4 point between the

flanges, and al§o an opening adjacent each
flange, the saidiflanges being provided with
corresponding openings, ‘cross-heads adjust-
ably mounted within each end of the .cylin-
drical casing, and antifriction-bearings inter-

posed between the cross-heads and the valve-
~(lisks. | | | o

5. In a valve, the combination of a cylin-

drical valve-casing the interior of which 1s

reversely inclined outwardly from the cen-
tral portion, a longitudinally-adjustable rod

extending through the casing and mounted

to have a rotary movement, oppositely-dis--

L

posed valve-disks carried by the rod and en-
gaging the reversely-inclined inner walls of
the casing, and inwardly-extending periph--

eral flanges carried by the valve-disks and

~ beveled in opposite directions 10 correspond

to the reversely-tapered walls of the interior

iy

of the valve-casing, the said casing having a
port formed therein between the flanges and

55

also an- opening adjacent each flange, the .

ing openings and in conjunction W
valve-disks defining a space adapted to be

the before-mentioned openings.
8. In a valve, the combinati
drical valve-casing the interior of which 1s
reversely tapered outwardly from the-cen-

‘casing, oppositely-disposed valve-disks pro-

“tral portion, & rod extending through the

said flanges being provided with corres ond-
itE the - .

_ 60

‘brought into communication with either of

on of a _Cyliﬁ-_ -

vided with hubs by means of which they

are mounted upon the rod, inwardly-extend-

ing peripheral flanges carried by the valve-

the said casing being formed with a port be-
tween the flanges and also an opening adja-
cent each flange, the said flanges being
formed with corresponding openings, cross-
heads closing oppostte ends of the casing, and
hearings interposed between the cross-heads

conjunction with the ‘valve-disks.

disks and oppositely beveled to correspond.
to the reversely-tapered portion of thecasing,

e

and the before-mentioned hubs formed . in

30

4. In a valve, the combination of a ¢yhn-

drical valve-casing the interior of which 1s

diate point, a rod extending through the cas-
ing, oppositely - disposed. valve - disks pro-
vided with hubs by means of which they are

mounted upon the rod, inwardly-extending

‘peripheral flanges carried by the valve-disks
and beveled to correspond .to the reverselv-
tapered walls of the casing, the said casing

being formed with & port at a point between

“the flanges and also an opening ad] acent each
flange, the said flanges being provided with
_cotresponding openings, a cross-head closing
each end of the valve-casing, bearings inter-
-Eosed hetween the cross-heads and the be-

reverselv tapered outward from an interme- .

Qo

95

ore-mentioned hubs, and jam-nuts mount- -

ed upon the rod and engaging the hubs, the
said jam-nuts and cross-heads codperating

with each other to hold the valve-disks

proper posttion.

100

In testimony whereof I hereunto affix my

signature in presence of two witnesses.
JOHN WASHINGTON EISENHUTIHL

Witnesses: L
Joux L. FLETCHER,
|  Epwarp T. Buxenm.
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