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THROITLE VALVE

Applica

This invention relates to throttle valve
operating means for engines and particu-
larly for locomotive engines. The more ad-
vanced engineering..practice of the present
day is toward the use of higher and hlohev
steam pressures and with lOCOmOtIVQS using
such high pressure steam much greater phys-
ical effort is required of the engineman for
manipulating. - the. throttle Ieve to set the
throttle valve against the force of the high
pressure steam than is required with . the
lower- pressure steam locomotives tmmerly
in use. Asitis flequenﬂy -necessary for the
engineman, and particularly in times of im-
pending danger, to be, able .to operate the
throttle valve qmckly, it becomes a matter
of considerable importance to provide means
which- will enable the throttle valve of a
locomotive usmc_‘h»lvoh pressure steam to be
set ,quickly and e‘Lsily

The principal object of the present inven-
tion 1s to-provide a new and improved con-
struction by means of which the. throttle

valve of ‘a locomotive may be actuated by
power means, the operation of which power
means is controlled by the manipulation of
a small, easily actuated lever located in a
convemently accessible position, as for ex-
ample, in the cab of the locomotive.

Another . object of the present invention
is to provide an installation of 'a power
means. for a_locomotive throttle valve and
a manually operable control therefor capa-
ble of being xeadny installed not only upon
a new Iocomot ve in the course of constriie-
tion thereof but also upon existing locomo-

‘tives.

A further ob]ect is to so construct the
installation that-the manually- operable con-
trol means may be set by a single movement
for opening or closing the- thlottle under
normal. operating conditions, and in addi-
tion, may be set to close. the throttle to an
emergency position in which a rapid closing
of the throttle valve will be insured even
though- there should be a failure of the
power means to, operate.

The above and ¢ther objects of the pres-
ent-invention will-appesar more quy from
the- followmof more detailed deser 1pt10n and

tien filed Juue 20,

‘commonly employed for air drills.

1928, Serial No. 286,841.
by 1‘eie1 ence to the qccompanymo drawings
forming a part hereof wherein Fig. 1 is a
frfwmentary side elevation of the cab por-
tion of a logcomotive, the locomotive p‘u‘ts
being shown somewhat diagrammatically
and showmfr the location and :ar ranoemenf
of the m‘umﬂly operable control “for a
throttle operating means constructed in ac-
cordance with the principles of my inven-
tion; Fig. 2 is a similar view of the front
portion of -a locomotive showing the power
operated means and the connecm m thereof
to the throttle valve; Fig. 3 is a plan view
of the manually operable control; Tig. 4 is
a vertical section taken substqntlally on the
line 4—4 -of Fig. 35 Fig. 5 is a plan view
of the lower castlno’ or casing of the control
Valve shown in I‘lns 5 and 4 and showing

he location of the valve ports provided in
sueh casting; Fig. 6 is a section taken. sub-
st‘Lntlally on the line 6—6 of Fig. 5; Fig.
Tis a iraomentary sectional detail taken
on the section line 7 of Fig. 5 and illustrating
the construction of the Tower casting and
the conduits formed therein which connect
with: certain of the valve ports shown in
Fig. 5, the section along three of said con-
duits and ports being similar; Fies. 8, 9,
10 and 11 are diagrammatic views showing
the relative p031t10ns of the ports of the
manually. operable control valve and the
ports of the valve casing for different set
positions of the control levu; Fig. 12 is an
inverted plan of the control Valve Fig. 13
is a plan view of said valve; I‘10 14 s a
sectional detail taken. substantmlly on the
line 14—14 of Fig. 2 and showing the con-
nection of the power opers ating menas to. the
throttle valve shaft and Fig. 15 is a section
on the line 15—15 of Fig. 14

The invention brleﬂy consists in-the pro-
vision of a suitable power actuated. device
connected ‘to the throttle valve shaft. A
satistactory constructional example as shown
in the drawings consists of a compresced air
motor A. (Flcr 2) pletembly of the type
This
motor is connected, by means of a worm 10
and worm gear seoment 11 to the throttle
valve shaft 12, the.constructional details of
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which connection wili hereinafter be more
fully described. The air motor A is of the
reversible type and alir under pressure, sup-
plied for example from the main air tank of
‘he locomotive, is admitted to such motor
under the control of a manually operable
valve B (Fig. 1) the operating bandle of
which may Dbe set to varicus positions to
secure the desired results as will be pres-
ently described.

In the particular consiructional example
disclosed, the air motor A is located imme-
diately adjacent to the throitle valve shaft,
while the control valve B 1s shown

as
mounted in the cab C of the locomotive.
The constructional details of the control
valve as shown in Figs. 3 to 13 inclusive wiil
first be deseribed.  As shown in Figs. 4 to 6
of the drawings, the valve B comprises «
fower casing 20 and an upper casing or heu-
net 21, said easing mewbors being secure:d
together by any suitable means, such as ihe
bolts 2. The lower cazing member bs pro-
vided with a plurality of threaded aper-
cures 23, 24, 25 and 26 to which the pipes 27,
28, 29 and 30 are respectively connected.
The apertures 24, 25 and 26 communicate
with conduits 82, 33 and 34 shown in dotted
lines in Fig. 5 and said conduits terminate
respectively in ports 36, 37 and 38, while the
aperture 23 communicates throngh a port
85 with a conduit 31 formed in the upper
casing member as shown in Fig. 6. 'The
nipe 27 is the supply pipe by means of which
air under pressure, from any suitable source,
such as the main compressed air tank of the
locomotive is admitted to the valve casing.
The pipes 28, 29 aud 30 lead frem the valve
casing and extend along the side of the loco-
inotive, said pipes preferably passing, for
the greater part of their leagth. under the
lagging 39 provided about the wall of ihe
locomotive boiler. The front ends of the
pipes 28, and 29 are connected to the air mo-
tor A and serve to admit air to the motor for
causing the same to be operated in the proper
dirvections to open and close the throttle valve
respectively. The pipe 30 is connected at ve-
spectively. The pipe 30 is connected at its
front end to a casing presently to be more
fully described.

As shown most clearly in Fig. 4 of the
drawings the casing members 20 and 21 de-
fine an air chamber 40 to which air 1s ad-
mitted from the pipe 27 through the port 35
and conduit 31 and in which chamber 1s
mounted a disk valve 41 of the type com-
monly employed for air brake systems.
The lower face of said valve seats upon a
valve seat 42 provided on the lower casing
member 20. Projecting upwardly from the
upper face of the valve 41 is a pair of ribs
43 spaced apart to provide a groove 44 in
which is received a non-circular extension
45 of the control vaive shaft 46 which is

1,801,441

journalled in a central bearing provided in
the upper casing member 21.  The extension
45 of the shaft 46 is preferably provided
with a recess in which is seated a spring 47
that serves to hold the lower face of the
valve 41 to the valve seat 42. The shaft
46 projects outwardly of the upper casing
member 21 and has keyed to it an actuating
handle 48, lock nuts 49 being provided to
hold the handle on the shaft. Slidably
mounted within the handle 48 is a spring-
pressed pawl 50, the outer end of which is
adapted to engage with any one of a plu-
rality of recesses or shoulders formed m a
horizontally extending web 51 of the upper
casing member 21.

As hereinhefore described. the lower
casing meniber 20 ix provided with a phural-
ity of ports 36, 37 and 38 which ports, it will
be noted by referring to Fig. 5, are formed
in the valve seat 42 of waid easing member.
Tn addition to the ports 36, 37 and 38, satd
valve seat is also provided with a central
port 52 which, as shown in ligs. 4 and 5 of
the drawings, communicates with the con-
duit 53, the latter leading to the atmosphere
through the aperture 54 formed in the bot-
tom of the casing member 21. For con-
venience of installation the horizontally ex-
tending branch of the conduit 53 is counter-
bored and screwthreaded as indicated by the
reference character 55, for the purpose of
receiving a stud 56 by means of which the
valve casing may be secured to any suitable
support, such as the bracket. indicated by
the reference character 57 in Fig. 5 of the
drawings.

The valve disk 41 is provided at its under
face with an elongated recessed port 60, see
Tigs. 8 to 12 inclusive, which port serves
to establish communication between the
ports 36, 37 and 38 and the central port 52
when the control handle 48 is set in certain
predetermined positions presently to be
more fully described. In addition to the
port 60, the valve 41 is also provided with
a pair of through ports 61, 62, which, when
brought into registry with the valve ports
36, 37 and 38, permit the air under pressure
which enters the valve chamber 40 through
the supply pipe 27 and condnit 31 to pass
to the pipes 28, 29 and 30 respectively. The
various positions occupied by the valve 41
for the different seitings of the control
handle 48 and the course or passage of the
fluid through said valve for such positions
will be hereinafter described more fully in
connection with the description of the appa-
ratus as a whole.

Coming now to the description of the
throttle valve shaft operating means: As
hereinbefore pointed out the throttle valve
shaft 12 is operated preferably by means of
a compressed air motor A. In accordance
with the usual construction of throttle

70

78

80

85

95

100

105

110

115

150



10

15-

valves.

1,801,441

ralves for high' pressure locomotives, the

ralve shaft 19 is provided with a plurality
of projecting cam levers (not shown) which
operate successively a plurality of throttle
As the constructional details of
the throttle valves form no part of the pres-
ent-invention and as such constructions are

well known and common, such valves and

the cam levers for operating them have not
been shown in the drawings. It is sufficient
to state that with the prior constructions the
throttle valve shaft extends out through the
side wall of the boiler and hag secmed 1o 1t
any suitable operating means such as a lever
which Is connected with the usual throttle
iever so as to ‘ause the valve shaft 12 to be
rotated to set the valves in the desired posi-

“tion when the throttle lever is actuated.
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With the present invention instead of secur-
g a lever to the projecting end of the
throttle valve shafi 12 and conmnecting the
said lever: to the usual throttle lever the
projecting end of the shaft 12 extends into
8 casing “or bracket 65 suitably secured by

‘eans of tle studs 66 to a stuffing box as-

sembly 67, the latter being flanged “and suit-
abl‘y‘ secured to the boiler shell. The casing
65 forms a gear housing for the worm 1()
hereinbefore veferred to, and worm gea
segment 11. The worm 10 is secured to, or
formed integral with, a drive shaft 68 which
is connected by means of a flexible coupling
69 with the driving shaft 70 of the air mo-
tor A. The gear segment 11 is rotflt'wly
mounted upon tle reduced outer end of the
thlotde valve shaft 12 and the outer face
of said segment is provided with clutch
tecth 71 (1(1&I)Ibd to engage with co- opeluu-
ing clutch ieeuh 72 prowdefl upon a clutch
metnber 73, the latter being non-rotatably
keyed to the shatt 12 but slidable longitudi-
nallv thereof.

A cover T4 secuved to the casing 65 by
studs 75 has formed therein a cylinder 76
in which is slidably mounced a piston T7;
the inner end of the piston 77 is bored out
to fit over a projecting boss T8 preferably
integral with the clutch member 73: Sald
boss 78 and the outer end of the shaft 12
are bored to provide a housing for a spring
79 the.ends of which abut ag ainst the inner
enid of the bore of the shaft 12 and the inner
end of the boss 78; said spring thereby serv-
ing normally to hold the clutch member 73
pushed outwardly with its clutch teeth 72
out of engagement with the clutch teeth 71
of the worm gear segment 11. The outer
end of the cyhnd_er 76 is closed by a .cylin-
der head 80, the intner end of which serves

“as a'stop for imiting the outward movement

of the clutch member 73.

Air under pressure is admitted to the
cylinder 76 by means of the pipe 30, herein-
before referred to, and when such air.is ad-

“mitted to the cylinder; the pressure thereof

3

moves the piston 7 against the action of
the Spl ing 19so as to cause the clutch meni-
ber 73 to'move inwardly and bring its clutch
LE‘Ctl 72 into meshing endavement with the
cluteh teeth 71 of the gear sedmeﬂt 11, Ad-
Justame mop SCrews 81 are scwwed into the
casing 05 aund ‘serve to limit the extent of
movement of the gear-segment 11 as shown
most clearly in Fig. 15.

The operation of the parts so far de-
scribed is as follows: Let it be assumed that
air under pressure is supplied to the valve
B thmuon the supply pipe’ 27, such . airv
passes thy ough the conduit 31 (sce Tig. 6)
and into the chamber 40 of said valve, If
now the control handle 48 of the valve is
set in the neutral position the valve 41 will
oceupy the posmon shown in Fig. 8 of the
drawings. As shown in Fig. 8 the port 62
of the valve 41 is in ahgnment with the port

b

38 of the Live casing member 20.- The
ports 36 and 7 of the casing member are
closed. The centml port 52 of the valve

casing member is however always in com-
munication with the elongated central port
60 of the vaive 41. \Vlth the valve set-as
above .described, the air which passes into
the chamber 40 above the valve disk 41 will
flow through the ports 62 and 38 to the con-
duit 34 of the lower valve casing member
21. Trom the condult 34 the air flows
through the plpe 30 to the cylinder 76 and
the pressure of such air will force the pis-
ton 77 inwardly thereby causing the clutch
member 73 to be moved mwaldly and the
teeth 72, T1 to be brought into co-operating
ongage;nent
If the engimeman wishes to open the throt-
tle, the control lever is moved in the clock-
wise direction indicated in Fig. 3 of- the
drawings, thus bringing the port 61 of the
valve 41 into registry With the port 36 of
*ht valve casing as shown in Fig. 9. This
will permit the air to pass from the chamber
40 through the ports 61; 36 to the conduit
2 from Whenc it flows through the pipe
20 to the air motor A to cause “said motor

to be rotated in a direction such that the

throttle valve shaft 12 will be rotated, by the
worm 10 and gear segment 11, in a.direction
to open the throttle valve. . Tt will be noted
that the valve por ¢ 62 is of such length that
when the port 36 is fully opened there will
still be communication between the ports 62
and 38 and consequently. during all the time
the port 36 is opened, air under pressure will
be maintained in the pipe 30 and cylinder
76 to hold the clutch member 73 in engage-
ment with the gear segment 11, It will also
be noted from the showmd of Figs. 8 and 9
that the ports-of the v alve seat of the lower
casing member and the: pous of ‘the valve
41 are so arranged that:when:the port 61
starts to uncover the port 36, or shortly be-
fore the port 36is opened, the elonoated port
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60 is brought into registry with the port
37 of the valve casing. The elongated port
60 forms the exhaust port of the valve, this
port being at all times in communication
with the central port 52. The port 52 it will
be remembered communicates with the at-
mosphere through the conduit 53 and aper-
ture 54. Therefore, when the port 60 is
brought into registry with any of the ports
36, 3% or 38 any fluid under pressure in the
air lines with which such ports communicate,
will exhaust through the port 52 and conduit
53 to the atmosphere.

If it is desired to close the throttle, the
control handle 48 is moved in the counter-
clockwise direction indicated by the arrow
in Fig. 3. Fig. 10 of the drawings shows
diagrammatically the reiative positions of
the valve and valve casing ports when the
throttle 48 is set substantially to the full
closing position. It will be noted from Fig.
10 that the port 62 is in registry with the
port 38, the port 61 is in registry with the
port 37 and the port 60 is in registry with
the port 86. Under these conditions, air
under pressure will obviously be maintained
in the pipe 30 and cylinder 76. Air under
pressure from the chamber 40 will pass
through the port 61 of the valve 41 to the
port 37 from whence it will flow through
the conduit 33 and pipe 29 to the air motor
A, thereby causing the direction of rotation
of the air motor to be reversed, that is to
say, to cause the motor to rotate in a direc-
tion opposite to that in which it was rotat-
ing when the air was admitted thereto
through the pipe 28. This reversal of the
direction of the air motor A obviously will
cause the throttle valve shaft 12 to be turned,
through the worm 10 and worm gear seg-
ment 11, in a direction to close the throttie.

As there are times when 1t is necessary
that the throttle valve be closed almost in-
stantly, I have provided what I term an
emergency position of the valve B. The po-
sition of the control handie 48 for “emer-

ency” is as indicated in Fig. 3 of the
rawings, obtained by throwing the contrel
lever 48 in the counter-clockwise direction to
the full limit of its travel. Assuming the
control lever 48 to be set in the emecrgency
position, the valve disk 41 is in the position
shown in Fig. 11 of the drawing. As shown
in such figure the port 60 of the valve disk
#1 is in communiecation with the port 38.
The port 36 is closed and the port 37 is in
communication with the port 61. Under
these conditions, air in the pipe 30 and cyl-
inder 76 will be exhausted through the port
32, conduit 53 and aperture 54 to atmos-
phere. The air pressure being relieved in
the cylinder 76, the clutch member 73 and
piston 77 will therefore be moved by the
action of the spring 79 to bring the clutch
teeth 72, 71 out of engagement, the parts

being as shown in full lines in Fig. 14. The
pressure of the steam will ordinarily be
sufficient to cause the throttle valves to close
and to bring about the rotation of the throt-
tle valve shaft 12 to throttle closed position.
In order however that closing of the throttle
will be absclutely insured in the emergency
position of the control valve, the following
means is preferably provided: The gear seg-
ment 11 is provided with a stud 85 in which
is secured one end of a coiled leaf spring
86, the other end of said spring being secured
to a similar stnd 87 screwed into the clutch
member 73. As soon as the air pressure is
relieved in the cylinder 76 and the clutch
teeth 72, 71 pass out of engagement, the
shaft 12 will be quickly rotated by the action
of the leaf spring to permit the throttle
valves to close, rotation of the gear segment
11 being prevented by its engagement with
the worm 10 and said gear segment acting
as a reaction support for the leaf spring.
The clutch member 73 obviously will be ro-
tated by the action of the spring and as the
clutch member is keyed to the shaft 12, the
latter will be moved in the closing direction
as above described. As a further precau-
tion, and in order to prevent the action
of the spring from being communicated
through the gear segment 11 to cause rota-
tion of the worm 10, which, if permitted,
would neutralize the effect of the spring,
it will be noted, by referring to Fig. 11, that
the port 37 of the valve casing 1s slightly
open when the control handle is set in the
emergency position. This will permit the
air to be admitted to the pipe line 29 to
cause the air motor A to be rotated slowly
in the throttle closing divection and there-
fore to bring about a movement of the worm
10 opposite in direction to that which would
be produced by the action of the leaf spring
86 if the pitch of the worm 10 and worm
gear teeth were sufficient to allow rotation
of the gear segment to be communicated to
the worm.

It will be seen by referring to Figs. 8 to
11 inclusive of the drawings that relative
shapes and locations of the opening and
closing ports 36, 37 of the valve casing and
the port 61 of the valve disk are such that a
very gradual opening of the ports 86 and 37
can be secured. Therefore, a very small
amount of air can be permitted to flow
through either of the pipes 28, 29 to secure
a very slow rotation of the air motor A and
consequently a very gradual opening or
closing movement of the throttle valves.

While I have shown the power means for
operating the throttle valve as a compressed
alr motor of the air drill type, it will be
understood that the invention is not limited
in its application to the use of this particu-
lar type motor. It will likewise be under-
stood that while the invention has been de-
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scribed as operated preferably by compressed
air, steam or other fluid under pressure could
obviously be employed if desired.

It will further be noted that the princi-
ples of the present invention permit the
employment of a valve capable of being
manipulated by the exercise of but a small
amount of physical exertion and that said
valve may be located at a control station
remote from the throttle valve. The power
means, namely the compressed air motor, is
preferably located at a point immediately
adjacent to the throttle valve shaft and
while this location is preferred, the inven-
tion however is not limited to the particu-
lar locations of either the control valve or
the power means shown in the drawings as
obviously such lecations could be departed
from without departing from the principles
of the invention. It will likewise be under-
stood that many other changes, variations
and modifications could be resorted to.

I claim:

1. In a locomotive, a throttle valve and an
actuating shaft thervefor, a fluid pressure
motor and gearing connecting it with said
shaft, said gearing including a disengage-
able clutch, means for normsally urging said
clutch towards disengaged position, and a
fiuid pressure actuated device for holding
gald clutch in engagement against the action
of said means.

2. In a locomotive, a throttle valve and
an actuating shaft therefor, a flnid pressure
motor and gearing connecting it with said
shaft, said gearing including a disengage-
able clutch, means for normally urging said
cluteh towards disengaged position, a fluid
pressure actuated device for holding said
clutch in engagement against the action of
said means, and means for actuating said
shaft to throttle closing position automati-
cally upon release of the pressure in said
fluid pressure actuated device.

3. In a locomotive, a throttle valve and a
rotary actuating shaft therefor, a rotary
fluid pressure operated motor, gearing con-
necting said shaft and motor, said gearing
including a disengageable clutch, and means
for automatically holding said cluteh in
engagement when said fluid pressure motor
is actuated.

4. In a locomotive, a throttle valve and
an actuating shaft therefor, a reversible
fluid pressure actuated motor, gearing con-
necting said shaft and motor, a manually
operable control valve for admitting fluid
under pressure to said motor, and means un-
der the control of said control valve for
causing the throttle valve to be moved to
closed position independently of said motor.

5. In a locomotive, a throttle valve and
an actuating shaft therefor, a fluid pressure
actuated motor for moving said throtitle

valve to opened or closed position under

S

normal operating conditions, means addi-
tional to said motor for closing said throttle
under emergency conditions, and - a single
manually operable control for governing the
actuation of both said motor and said ad-
ditional means.

6.-In a lecomotive, a throttle valve and
an actuating shatt therefor, a fluid pressure
actuated .motor for moving said throttle
valve to opened or closed position under
normal operating conditions, means addi-
tional to said motor for closing said throttle
under emergency conditions, and a single
manually operable control having a neutral
position in which said motor and additional
means are inactive, said control being mov-
able in-one direction from said position to
cause said motor to open the throttle valve
and in a reverse direction from said posi-
tion to cause said motor to close said valve,
and said control in addition being movable
to an extreme position in said reverse direc-
tion to cause said mwotor to be inoperative
for actuating said throttle and to cause said
additional means to function.

7. In alocomotive, a throttie valve and an
actuating shaft therefor, a reversible Huid
pressure motor and gearing connecting it
with said- shaft, said gearing including a
clutch, resilient means for urging said clutch
towards disengaged position, a fluid pres-
sure actuated cylinder and piston opera-
tively associated with said clutch, a control
valve, and connections therefrom to said
motor and to said cylinder.

8. Ina locomotive, a throttie valve and an
actuating shaft therefor, a reversible fluid
pressure motor and gearing connecting it
with said shaft, said gearing including a
clutch, resilient means for urging said clutch
towards disengaged position, a fluid pres-
sure actuated cylinder and pisten opera-

‘tively associated with said clutch, a control

valve and connections therefrom to said
motor and to said ecylinder, said control
valve having a plurality of ports, through
which and said connections, when said valve
is get to cause actuation of said motor, fluid
under pressure is permitted to flow simulia-
neously to said motor and to said cylinder
whereby said clutch will be engaged whe
said motor is operating.

9. In a locomotive, a throttle valve and an .

actuating shaft therefor, a reversible fluid
pressure motor and gearing comnecting it
with said shaft, said gearing including a
disengageable clutch, resilient means for
urging said clutch towards disengaged posi-
tion, fluid pressure actuated means for nor-
mally holding said clutch in engagement, a
single manually operated control for gov-
erning the admission of fluid to said motor
and said means, and means for automatically
and instantly actuating said throttle valve
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to closing position when the flow of fluid
under pressure to said clutch actuating
means is cut off.

10. In a locomotive having a throttle
valve and an actuating shaft therefor, a
fluid pressure actuated motor and gearing
connecting it with said shaft, said gearing
including a gear segment rotatably mount-
ed on said shaft and provided with clutch
teeth, a clutch member non-rotatably but
slidably keyed to said shaft, resilient means
for urging said clutch member away from
said gear segment and a fluid pressure actu-
ated device for normally holding said clutch
member in engagement with said clutch
teeth.

11. In a locomotive having a throttle
valve and an actuating shaft therefor, a fluid
pressure actuated motor and gearing con-
necting it with said shaft, said gearing in-
cluding a gear segment rotatably mounted
on said shaft and provided with clutch
teeth, a clutch member non-rotatably but
slidably keyed to said shaft, resilient means

- for urging said clutch member away from

60

65

said gear segment, a fluid pressure actu-
ated device for normally holding said clutch
member in engagement with said clutch
teeth, and a single manually operable valve
for governing the admission of fluid under
pressure to said motor and said fluid pres-
sure device.

In testimony whereof I have hereunto set

my hand.
NEAL T. McKEE.



