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My invention relates to a novel and im-
proved throttle valve and more particularly
to one designed for use to control the passage
of:steam from a generater to an engine. it
is, of course, understood that my invention
may be employed in-any other sitnation where
it is found to be applicable, and while T'shall,
for- brevity, use the term steam throughout
the specification, it is understood that steam
is merely used as exemplary of any fluid un-
der pressure. .

Tt is.the principal object of my ‘invention
to provide-a throttle valve which shall permit
perféct control of the flow of steam there-
through and without the cbjectionable fric-
tion which i normally presentin valves. This
friction is usually caused because of the fact
that the valve must be operated in one direc-
tion against the pressure of the steam. T
have devised a throttle valve wheiein the pres-
gure. of'the steam is overcome through a cam
action which takes very little pressure on the
‘operating lever and is held closed by steam
pressure when it is once closed.

A further object of my invention is to pro-
vide an, arrangement whereby the flow: of
steam may be easily and accurately regulated
and yet without the danger of leakage, and
whereby the steam shall be automatically
shut off upon breakage of the valve operating
means,

TFurther -objects of my invention will be-
come apparent to those skilled in the art dur-
ihg the progress of the description, when
read” in connection with the accompanying
drawing in which;

Fig. 1" is- a longitudinal® section taken
throtgh a setected embodiment of my inven-
tion. :

Fig. 2 is 4 section on the line 2—2 of
Fig, 1.

Tig. 8'is a view of the throttle valve de-
tached from the casing..

Fig, 4 is an end view.of the throttle valve
taken from the right of Fig. 3.

Fig. 5 is an elevation of the auxiliary, valve
detached from the casing.

Fig. 6-1s a bottom view of the valve shown
in Fig. 5.

Fig. 7 is a. perspective view of:the operat-
ing member by which the two valves are
moved in unison. ’ ;

Referring now to the drawings in detail I
have.shown my invention as embodied in a
casing, 1 provided. with a chamber 2 of gen-

eral rectangular form and having the two op-
positely disposed walls 3 and 4. These walls
are apertured at § and 6 respectively, these
apertures forming cominunicating passage-
ways with the outside chamber 7. One of the
other four walls 8 is apertured at 9 to form
2 communicating passageway between the
chamber 2 and the chamber 10. The chamber
10 is adapted to receive steam which may
pass thereto through a suitable pipe 11:con-
nected’ with any suitable means to the. valve
casing. Steam is adapted to pass from the
chamber 7 through the connection 12 to an
engine or other device.

The throttle valve is disposed in-the aper-
tures 5and 6 which form a double outlst for
the steam from the chamber 2. The valve is
what is known as the balanced type and com-
prises a member which is shown in Figs. 1
and 3 as consisting of a central reduced por-

~tion 13 terminating in lieads 14 and 15, these

heads being received within the apertures 5
and ¢ respectively. HFach head is provided
with a .cylindrical portion adapted to fit

tightly within the aperture in which it recip-.

rocates in order to close the aperture, and at
one side-of the cylindrical portion each head
is provided with a portion of special con-
struction comprising radially disposed. ribs
18, the.outer surface of each rib forming a
continuation of the surface of the cylindrical
portien. " The ribs are joined to the cylindri-
cal portion by oppositely disposed spiral sur-
faces 17 and 18. By this means the pressure
of steam on the valve is balanced or neutral-
ized. That is, the pressure is exercised in
both- directions instead of in one directicn
only as: in most valves.- This type of: bal-
anced valve is broadly old, but its usein the
application to which I have put it I believe
to bemew. T prefer to modify the-usual type

of  balanced valve by making one head

slightly larger than the other, and by refer-
ring to Figs. 3 and 4:it will be-seen that the
head-15 is made of slightly greater diameter
than the head:14: That is, the valve-is not
exactly halanced, but there is-always a tend-
ency for the pressure of steam-in-the chamber
2 to move the valve towards the-right; as
viewed:in Fig. 1. This will result in closing
of the valve and thercfore this arrangement
provides a safety device which will insure
closing of the valve upon breakage of any of
the operating parts which may be used-to
open the valye.
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The throttle valve is operated by means of
a shaft 19 disposed transversely of the cham-
ber 2 and above the valve. Secured to the
shaft in any suitable manner is the operating
member 20 comprising a pair of depending
arms 21 terminating in forked ends 22 which
receive the transverse pin 23 on the reduced
portion 13 of the valve. The operating meni-
ber also comprises a cam 24 for a purpose
which will presently appear.  Secured to the
outer end of the shaft 19 is thé lever 25 by
which the shaft and consequently the throttle
valve may be operated. This lever may be
operated through any suitable connection, de-
pending upon the type of device in which it
1s used. For example, if used in a vehicle,
the lever 25 may be connected to a foot pedal.
Movement of the valve is limited by suitable
stops 14" and 15" :

The throttle valve is shown closed in Fig.
1 and obviously in order to open the same
the lever 25 would be rotated in a clockwise
direction as viewed in that figure. This ro-
tation would cause movement of the throttle
valve to the left, during which movement
whatever pressure of steam there may be in
the chamber 2 will not offer much resistance.
The valve 27 is lifted thereby equalizing
pressure in the chamber 2 with chamber 10
and permitting the throttle valve to control
the flow of steam. Therefore, the movement
can be made without exerting a great deal
of force and without friction, such. as is
bound to occur when the valve must be
moved against a high pressure. In order to
normally maintain the valve closed, it may
be found desirable to employ resilient means
tending to rotate the lever 25 in a counter-
clockwise direction, this means being exem-
plified by the spring 26, which may be se-
cured to the lever and also to any fixed part
of the device upon which the valve is em-
ployed. If either the lever 25 or spring 26
should break, the valve will automatically
close because of the slightly greater pres-
sure which is exerted upon the head 15.
Thig difference in pressure is o slight that
the valve still retains substantially all the
advantages of a balanced valve and I shall
continue to refer to it as a substantially
balanced valve and shall so claim it. The
construction retains all the advantages of
the balanced valve with the added advan-
tage of the safety feature described above.

While my invention may be operated
when constructed in the manner described
above, I prefer to employ an auxiliary valve
27, which as shown in Figs. 1, 2, 5 and 6
comprises a combination poppet and piston
valve. . This valve comprises the head 28
provided with the conical surface 29 adapt-
ed to contact with a correspondingly shaped
surface in the aperture 9. as plainly shown
in Figs. 1 and 2. Beneath the surface 29 is
a cylindrical surface 30 which has a close fit
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with a corresponding surface in the aper-
ture 9. Beneath the surface 80 are a plu-
rality of radially extending ribs 81 where-
by when the valve is lifted sufficiently in
the aperture 9 steam may pass between the
chambers 2 and 10.

The valve 27 is usually held in position by
means of the pressure of steam entering the
chamber 10. In order to lift the valve from
its seat I provide it with the stem 82 which
is adapted to contact with the cam 24,
whereby upon rotation of the shaft 19 in a
clockwise direction, as viewed in Fig. 1, the
cam will gradually 1ift the valve and ulti-
mately permit steam to pass from the cham-
ber 10 to the chamber 2. When the valve 27
is lifted to a sufficient extent to permit pas-
sage of steam through the aperture 9, it
then becomes a floating valve because of the
fact that the pressure of the steam is sub-
stantially the same on both sides of the
valve. Of course, the valve will still rest
against the cam 24 because of its weight,
but this weight is negligible and not suffi-
cient to in any way affect the operation of
the throttle valve.

In operation the two valves work in uni-
son. As the shaft 19 is votated in a clock-
wise direction, as viewed in TFig. 1, the
throttle valve will be gradually moved to an
open position. Before it is opened at all,
however, the valve 27 has been opened to
permit steam to pass into the chamber 2.
It is important that the auxiliary valve 27
should open first, becauze if the throttle
valve were open first then when the auxil-
lary valve is opened the steam would go
through the aperture 9 with such force as
to injure the valve in the manner known in
the art as “wire drawing”. This action is
minimized by the combination poppet and
piston valve used for the auxiliary valve 27
and is still further minimized by the ar-
rangement just described whereby the steam
passes from the chamber 10 to the chamber
2 before the throttle valve is opened. Obvi-
ously the valve 27 is not opened until the
cylindrical surface 30 is disengaged from
the corresponding surface in the apertare 9.
Then, as stated above, the pressure on the
two sides of the valve is substantially equal
so that there is very little tendency for the
valve to close and therefore there is no
pressure of steam to he overcome by rota-
tion of the shaft 19. Continued rotation of
the shaft 19 will obviously open the throttle
valve and the amount of opening may be
varied as desired. As stated above, the
throttle valve is balanced for all practical
purposes, but a slightly unbalanced condi-
tion is introduced by means of the difference
in diameter of the heads in order to provide
a safety arrangement.

From the above it will be apparent that I
have achieved a novel and improved throttle
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valve wherein: the -amount: of, steam. passing

therethrough may be -controlled: effectively. -
‘By the alrancrement of throttle. valve: and
o auxtliary valve leakage. is. effectively pre-

vented: and wire- drawmm is: reduced to a
minimum;. At the: same: time a: valve is
achieved which: may be very.readily oper-
ated as by the lever 25 and against a. spring.
This arrangement:-is: preferable one par-
ticularly when a- throttle valve is designed
for use in a vehicle where a foot pedal is
clesarecl to- be-used: At the same time the
valveis automamcally closed: 1f the operatlve
mechanism: breaks. -

- Tram aware that chancres Art: the form, con-
structlon and rmrranoemen‘o of parts: may be
made-without clepartmo from the spirit and
without sacrificing the advantages of ‘the in-
vention:and I consider: myself entitled to
malke: all: such: changes as: fairly fall: Wlthln

the scope of the follownm- clauns.

I elaim::

v Ina devrce or‘ ‘the: class clescrlbed ‘Q
Valve casing Having: a: chamber therein, s snid
chamber llawng passages. forming an inlét
and a-double outlet, a substantially balanced

ralve ‘controlling: one- of sald passages and .

means' acting: in -unison- with said valve for
eontrollnm another ‘of ‘said passages.

In a device: of thie class deqcrlbed a
Valve casing having'a: chamber therein, said

. chamber havmg passages: forming: an- ’inlet
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and a double outlet, a substantially balanced
valve. controlling: two of said passages, and
an: auxiliary valve operated by the: first-
named valve and contlolhno the othel of
sald passages.

3. In a device of: the class clescrlbed a
valve casing having a chamber: therein, said
chamber havmo' passages forining:an- inlet
and a double: outlet a substantially balanced
valve: controlling: two of s sald passages, an

- auxiliary valve controlllno tlie-other of said

passages;
In: unison: :

“ 4y dInocar devicer of: Lne dass clescubed

valve casing:having a' chamber therein,. sar(l
chambenr havmg passages forming. an:inlet
and- an:ontlet; a: substantlallv balanced: valvé
controlling one of said passages, an ‘auxiliary
valve: controlhng the ‘other of said passages,
means to operate said. valves in unison in
one direction, and a spring normally holding
said operating means in position Wherem
both of said valves are closed.

5. In a device of the class clescrrbecl a
casing having a chamber therein, said cham-
ber llaving an-inlet and 4 double outlet for
the passage of steam thereinto and there-
from, a sabstantlally balanced valve con-
tlolllng said outlets, and an auxiliary valve
controlling said inlet and normally retained
in closed posrtlon by the pressure of steam.

6. In a device of the class described, a
casing having a chamber therein, suid cham-

and: means to ope ate sa1cl Valves

- ber havmu an:inlet: for the passage of
“thereinto. and hawing a:doubleoutlet: for the

ber havingsan inlet: ancl a double autlet for;
the Ppassage of? steam, theréinta: and -theres
from; a substantially. -balanced: valve: cons
tro‘hnu said:outletsy an auxiliary. valve:con-
trolling: saids inlét and: nolmally retainech in
closed: pos1t10n liy. the: pressure: of: steam,.
nw( means:to. operate said valves in uiison.

. In"as device ofthe “class describedy: o

T

casmo having » chamber there.i‘n,»;Saifcl’-:ehams -

bew havmﬂ an: inlet-and an eutlet forithe

passage: of steam: thereinto and: therefrom,

A substartmlly balanced: valve: controlling
said’ outlet,. an au*{llzaly valve coptrolhnd
s0ill inlet and normally: retained in. closed
position by the: préssure off steam, means to
operate: SdlCl ¥ 1lves insunison i one-direc-

atmo means: in pcmtlon v’here\n Dbethi af
emd valves. are closed:

& In.a device of the elass descubecl

» '('a&mg having a cliamber: therein; said cham— :
“per having an inlet: for the passage:ofisteam

thereinto.and: having a’double outlets for the
passage: of steam thereh‘om, aysubstantially
balaneed: valve  cantrollingiithe! passage of
steam throughisaid double: outlet: and.a:valve
acting in unison with:said ba:lancecl‘.:wvl;\z 1o
controlsaid inlet.

9: In- 2. device: of: lne class. descrlbecl
casing-having a.chamberitheréin, sai am‘;
steain

passage of-steann. theremom assubstantis lly
balanced: valve: controlling "the- passages of
stedny througly said double cutlaty and: an
auxiliary: valve operated by the: flrst—llamed
valve and! controlling: the: passaoe of qtbam
through said inlet.

10. In & device of: the class. descrlbe'l, a
casing hawvingra chamber. therein; said chanms

ber havmo an:inlet: for the:passage-of: steam -

thereinte and having-a:double outlet for. the
passage- ofi gbeamn: tnelelrom, w-substantially.
balanced: valve. controlling the passage: of

“stean: tlnouoh said double ‘outlet, an: aux-.

iliary valve coptrolhno the passage of: steam
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through: cum mlet; md means ’fo oper ate al(l _

V'lees infunison:..
1k Inca device: of ° Lhe class clesc vrbed, a

easing-having a.chamber therem,ﬂsald cham:
‘bers havmtr an:inlat: for the passage: of steam

thereinto and having a double outlet for the
passage of steam therefrom;, a substantially
balanced valve controlling ‘the passage of
steam through said double outlet, an aux-
iliary valve controlling the: pas<a0e of steam
through said inlet, means to operate said
valves in unison in one direction, and a
spring normally holding said operatrncr
means in position wherein both of said valves
are closed.

12. In a device of the class described, a
casing having a chamber therein, said cham-
ber ‘being of | general rectangular shape, op-
posite walls of said chamber having aligned
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apertures therein forming a double outlet
from said chamber, an inlet in another of
said walls for the passage of steam into said
chamber, an auxiliary valve controlling said
inlet, a substantially balanced valve control-
ling the passage of steam through said out-
let, a shaft disposed transversely of said
chamber, and means on said shaft to op-
erate said latter valve.

13. In a device of the class described, a
casing having a chamber therein, said cham-
ber being of general rectangular shape, op-
posite walls of said chamber having aligned
apertures therein forming a double outlet
from' said chamber, an inlet in another of
said walls for the passage of steam into said
chamber, a substantially balanced valve con-
trolling, the passage of steam through said
outlet, a shaft disposed transversely of said
chamber, an auxiliary valve disposed in said
inlet, and means on said shaft to operate
both of said valves in unison.

14. Tn a device of the class described, a
casing having a chamber therein, said cham-
ber being of general rectangular shape, op-
posite walls of said chawiber having aligned
apertures therein forming a double outlet
from said chamber, an inlet in another of
said walls for the passage of steam into said
chamber, a substantially balanced valve con-
trolling the passage of steam through said
outlet, a shatt disposed transversely of said
chamber, an auxiliary valve disposed in said
inlet, means on said shaft to operate both
of said valves in unison in one direction, and
a spring normally holding said operating
means 1in - position wherein both of said
valves are closed. ,

15. In a device of the class described, a
casing having a chamber therein, said cham-
ber being of general rectangular shape, op-
posite walls of said chamber having aligned
apertures therein forming a double outlet
from said chamber, an inlet in another of
said walls for the passage of steam into said
chamber, a substantially balanced valve con-
trolling the passage of steam through said
outlet, a shaft disposed transversely of said
chamber, an operating member on said shaft
and comprising a cam adapted to operate
said auxiliary valve, a-transverse pin on said

balanced valve, and means on said operating
member loosely engaging said pin, for the
purpose set forth.

16. In a device of the class described, a
valve casing having a chamber therein, said
chamber having passages forming an inlet
and a double outlet, a substantially balanced
valve controlling one of said passages, and
an auxiliary valve for closing the inlet, said
auxiliary valve being connected with and ac-
tuated by said balanced valve.

17. In a device of the class described, a
valve casing having a chamber therecin, said
chamber having passages forming an inlet
and an outlet; a substantially balanced valve
controlling one of said passages, an aux-
iliary valve controlling the outer of said pas-
sages, means actuated by movement of said
balanced valve to operate said valves in uni-
son, and means for automatically closing
said valves: :

18. In a device of the class described, a
casing having a chaniber therein, said cham-
ber having an inlet for the passage of steam
thereinto and having a double outlet for the
passage of steam therefrom, an auxiliary
valve controlling said inlet, a substantially
balanced valve controlling the passage of
steam through said double outlet, said anx-
Mliary valve being controlled by said bal.
anced valve, said balanced valve being so ar-
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ranged that the pressure of steam will nor-

mally close the same,

19. In a device of the class described, a
casing having a chamber therein, said cham-
ber being of general rectangular shape, op-
posite walls of said chamber having aligned
apertures therein forming a doublet outlet
from said chamber, an inlet in another of

aid walls for the passage of steam into said
chamber, an auxiliary valve controlling said
inlet, a substantially balanced valve control-
ling the passage of steam through said out-
let and having heads received in said aligned
apertures, sald auxiliary valve being con-
trolled by said balanced valve, one of said
heads being slightly larger than the other
whereby the pressure of steam in said cham-
ber normally tends to close said valve.

WILLIAM E. BAKER.
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