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To all whom it may concern:
Be it knowa that I, Craries F. Prescorr,

of Brooklyn, in the county of Kings and-
- State of New York, have invented a certain

new and useful Improvement in Throttle-
Valve Operation, of which improvement the
following is a specification. (

My invention relates to the operation of
appliances employed for controlling the flow
of fluids from a source of supply to a de-
sired point of delivery, of the general class
or type known as “throttle” or “stop” valves,
and its object is to provide a rovel and im-
proved method of, and means for, actuating
valves of said type, whereby their opening
and closure, to any desired degree or extent,
may be effected with substantially greater
expedition, and with less exertion of power
by the operator, than is practicable under
prior and present practice, and whereby,
also, the maintenance of the valve in any
adjusted position may be effectively as-
sured. '

The improvement claimed is hereinafter
fully set forth. ,

In the accompanying drawings: Figure 1
is: a vertical longitudinal central section
through the rear portion of a locomotive
boiler, illustrating an application of my in-
vention; Fig. 2, a horizontal central section
on an enlarged scale, through the adjusting
valve mechanism; Fig. 8, a vertical central
section through a marine boiler throttle
valve; and, Figs. 4 and 5, vertical longitudi-
nal central sections through portions of lo-
comotive boilers, illustrating, respectively,
modifications of structural detail.

Throttle valves applied in present stand-
ard locomotive practice are either of the
double or the single seated poppet type, and
are manually operated, through intermediate
connections, -by a throttle lever journalled
on the outside of the back head of the boiler.
The double seated valves are considerably
out of balance, due to the difference of the
areas of the two seats. In practice, the un-
balanced -pressure amounts to from 1000 to
1500 pounds, so that there will be no danger
~* the valve being accidentally jarred open.
The throttle rod is usually one and one quar-
ter inches in_diameter, and the pressure
which acts upon it, and tends to open the
valve, is from 180 to 245 pounds. There is
consequently  out six times as miuch pres-

sure tending to keep the valve closed as
there is pressure tending to open it, and un-
less a large ratio of leverage is provided, the
valve will be difficult to handle. It is fre-
quently inconvenient to make the leverage
ratio sufficiently great. In view of the diffi-
culty ¢6f maintaining the accurate contact

‘of the valve discs with the two seats, valves

of this type have latterly given place to
single seated poppet valves, which, being un-
balanced and normally held to their seats by
boiler pressure, it is necessary to relieve such
pressure before they can be unseated, which
i1s done by preliminarily admitting boiler
steam below them by unseating a small so-
called pilot valve, thereby establishing sub-
stantial equilibrium of pressures on their op-
posite sides, upon which they can be manu-
ally operated through connections similar to
those of double seated valves. With either
type of valve, however, the transverse sec-
tional area of the throttle rod which extends
to the outside operating lever, is subject to
boiler pressure, and when the valve is seat-
ed, this pressure acts in opposition to- the
nnbalanced pressure tending to hold the valve
to its seat, but not to a sufficient extent to
unseat the valve. This condition renders
the opening movement of the valve a matter
of difficulty. After the valve has been
opened, the pressure in the steam delivery
pipe acts to balance the valve, so that only
its weight tends to close it. The pressure
on the inner end of the throttle rod, tends
to increase the valve opening, and if the
teeth of the lever latch and quadrant are
not in perfect condition, the valve will open
further than is necessary or desirable.

In the operation of the locomotives using
superheated steam, which practice is now
becoming practically standard, it has been
found of substantial advantage to admit a
small quantity of steam to the cylinders,
when drifting, instead of entirely shutting
it off, in order to promote lubrication, for
which purpose it is usual to crack, or
slightly open; the throttle valve, so as to
admit steam of low pressure, not exceeding,
say, 15 to 20 pounds, to the cylinders. The
high boiler pressure, which, in many- cases,
exceeds 200 pounds, tends to close the
throttle valve, so that. with worn teeth on
the lever latch and quadrant, it is practically
not possible to maintain the valve in slightly
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open position. The resultant accidental and
undesired ' closure of the throttle valve,
causes damage to the distribution valve
chests, the pistons, and the cylinders, due
to the charring of the lubricant therein by
the high temperature. :

As ordinarily constructed, the throttle
valves of stationary and marine engines
are of the single seated poppet type, and
are operated by a threaded stem, passing
through a bonnet and engaging an exterior
nut, and rotated by a hand wheel on the
stem. The operation of a throttle valve of
this construction is necessarily and obvi-
ously. slow. Marine engines of sea going
vessels are generally equipped with auto-
matic governors, designed to control the
speed of the engine within a determined

Iimit, the purpose of their application being

to prevent racing, when the propeller wheel
is lifted out of the water by the pitching
of the ship in heavy weather when the sea
is very rough. None of these governors has
been found to be entirely reliable; and they
frequently become deranged and -inopera-
tive, in which case the speed of the engine
must be controlled by manual operation
of the throttle valve. Such control is’very
difficult, due to the frequency with which
it must be exerted, and the comparatively
slow movements of the screwed -throttle
valve stem, and the desirability of a
movable throttle valve has been fu
ognized.. The racing of a ship’s engine
imposes a heavy strain on the propeller

shaft, which is a frequent cause of broken
shafts and lost wheels, which accident leaves

the ship at the mercy of the elements until
remedial measures can be applied, with,
the risk of foundering in the meantime.
Further, the desirability of a quickly mov-
able throttle in manoevering a ship to avoid
collisions and when docking, is ;obvious,
and, its advantage in stationary engines, in
preventing damage when the load is sud-
denly relieved from the engine by. broken
bolts or shafts. '

In the practice of my invention, the re-
sults of increased expedition in the adjust-
ment of a throttle valve in different desired
positions; 1ts maintenance in adjusted posi-

tion; and the reduction of manual power

required to operate it, which the foregoing
recital of the objections obtaining under
the conditions of vpresent practice indicate
to be unquestioned desiderata, are attained
by a method of operation which consists in
substituting for the existing one of the di-
rect exertion of the manual poweér of the
operator, the following, to wit: the appli-
cation to the throttle valve, as the motive
power by which it is moved into and out of.
and maintained in different- desired posi-
tions, of.the pressure of the fluid which said
valve cohtrols, and effecting and determin-

uickly
ﬁy rec-

-Fig. 2. It will be seen that, under this con-
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ing, in both direction and degree, such
application of motive power, by the manual
adjustment of an independent adjusting .
valve mechanism. My invention likewise
comprehends mechanism for the practice
of ‘the above stated method, embodiments
of which, adapted to practical operation,
will now be described. :
Referring first to Figs. 1 and 2, my in-
vention is exemplified as applied in the op-
eration of a throttle valve, 1, of the double
‘seated poppet type, which is fitted to seat:
in a throttle box or chest, 2, supported, in
the usual manner, in the steam dome, @, of
a locomotive boiler, A. The throttle box
is connected, by a stand pipe, 3, to a steam
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" delivery or dry pipe, 4, leading to the cyl-

inders of the locomotive, communication be-
tween the steam space of the boiler and said

dry pipe being, as usual, controlled by the 85

-adjusted. positions of the throttle valve.

Said valve is fixed upon' a stem, 1*, which

‘is coupled to the upper arm of a bell crank

lever, 5, journaled on the stand pipe, 3, and
the lower arm of said lever is coupled, by a
throttle rod, 6, to an adjusting stem, 7,
which passes through the back head of the
boiler, A, and is coupled, at its outer end,
by a pin, 8¢ to an adjusting lever, 8.

The adjusting stem, 7, 1s fitted to slide
in a casing, 9, the inner end of .which is
of greater transverse sectional area than the
unbalanced area of the throttle valve, and
is open to boiler pressure, and the casing
is bored out to'two different diameters, the
smalléf; at and adjoining its inner end, and
the ‘tar'ger, .at and adjoining its outer end.
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The stem 1s surrounded by, and secured to.

a sleeve, 7® upon which are fixed two pis-
tons, 7°, 7¢, fitting, respectively, in the larger
and the smaller bores of the casing.. The
sleeve, 72, works, through a suitable stuffing
box 9%, on the outer end of the casing.

An - adjusting valve, 10, on which are
formed a larger piston, 10*, and a smaller
piston, 10°, is formed on or fixed to a valve

105
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- stem, 10°, and. is fitted to slide in.a ported

bushing, 104, fixed in the casing, 9. A longi-
tudinal  port, 10°, extends through the ad-
justing valve. The outer end portion of the 115
valve stem, 10°, fits freely in a sleeve, 105,
which is coupled, by a pin, 10%, to one end of

‘the adjusting lever, 8. The valve stem bears

on the sleeve, 105, through the intermediation
of a removable transverse key, 10®, which,
when the appliance is in condition for opera-
tion, is inserted, and held in position, between

120

“the outer end of the valve stem and thesadja-

cent face of the slceve, as clearly shown in 195
struction, inward movement may be imparted
to the valve stem by the adjusting lever, 8,
but that it cannot be moved outwardly by
said lever. An important function, which is
performed by the provision of the removable 130
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key, 10", is that of preventing malicious or
unauthorized opening of the throttle valve,
as, when said key is removed, which should
be done whenever the locomotive is tempo-
rarily left under steam and unguarded, it will
be impoasible to open the throttle valve, for
the reason that the inward movement of the
sleeve, 105, effected by the movement of the
adjusting lever, will,not, when the key is re-
moved, be sufficient to permit the sleeve to
bear on the valve stem and impart inward
movement thereto. A further feature of sub-
stantial practical value is presented in the
fact that if a pin should drop out, or a con-
nection break, the throttle valve would be
immediately automatically closed, thus af-
fording an effective safeguard against acci-
dent in such case.

A steam supply pipe, 11, leads from the
steam space of the boiler into the space be-
tween the pistons, 10* and 10, of the adjust-
ing valve, and an exhaust pipe, 12, leads from
the bushing, 10?9, to a suitable point of dis-
charge, as to the atmosphere. A steam sup-
ply and exhaust passage, 118, extends from
ports in the bushing to the bore of the casing
in which the larger piston, 7°, works, and a
relief or drain passage, 122, extends from the
annular space between the pistons, 7 and 7e,
to a communication with the open end of the
bushing, 10¢, adjoining the smaller piston,
10°, of the adjusting valve. A quadrant,
13, fixed to the sleeve, 72, of the adjusting
stem, is coupled therewith, by the pin, 8, to
the adjusting lever, 8. A Tatch block, 14, is
fitted to slide on the adjusting lever, and is
adapted to be engaged with, and disengaged
from the teeth of the quadrant by a lafch
handle, 142, ‘

In the operation of the construction above
described, when it is desired to open or unseat
the throttle valve, 1, the adjusting lever, 8,
is unlatched from the quadrant, 13, and
swung outwardly or to the left in Figs. 1
and 2, in which movement it pivots on the
pin, 8% as a fulecrum and moves the stera, 10°,
of the adjusting valve, 10, inwardly, thereby
opening the passage, 11, to the exhaust pipe,
12, and exhausting pressure from the left
hand side of the larger piston, 7°, to the at-
mosphere. The boiler pressure acting upon
the smaller piston, 7°, thereupon moves said
piston, and the connected throttle rod, 6, out-
wardly, and through the connection, thereof
with the bell crank lever, 5, and throttle
valve stem, 1%, unseats the throttle valye. In
this outward movement of the throttle rod
and its connections, the preponderance of
boiler pressure on the larger piston, 10%, of
the adjusting valve, 10, moves the stem, 10°,
and adjusting valve, 10, in the same direction.
When the throttle valve has been unseated to
the desired degree, which is determined by
latching the lever to the quadrant the adjust-
ing valve has moved into position to bring

“tons, 10® and 10!,

a8

the passage, 11%, into communication with
the steam pipe, 11, thereby admitting steam
to the left hand side of the larger piston, T°,
which admission continues until the pressure
on said piston balances that acting on the
smaller piston, 7¢, and on the unbalanced por-
tion of the throttle valve, and the weight of
sald valve and attached parts, when motion
will be automatically arrested, and the throt-
tle valve will be maintained at practically
the desired unseated position. In seating the
throttle valve, the cycle of operations will
naturally be reversed, that is to say; the ad-
justing lever, 8, is unlatched, and swings in-
wardly, or to the right in Figs. 1 and 2, in
which movement it withdraws the sleeve, 108,
from its bearing on the key, 10", and outer
end of the stem, 10¢, of the adjusting valve,
10. The latter being then free to move, is
automatically moved outwardly by the pre-
ponderance of boiler pressure on its larger
piston,.10%, thereby opening communication

Arom the steam supply pipe, 11, through the

passage, 11*, to the left hand side of the
larger piston, 7, of the adjusting stem, the
pressure thus admitted moving said piston
to the right, and, through its connections
with the throttle valve, seating said valve.

The unbalanced area of the adjusting valve
is so small that the tendency to wear the
teeth of the latch and quadrant is practically
nil, while its effect is to talke up constantly all
lost motion in one direction, so that extreme
delicacy of operation is attainable.

Figs. 3 to 5 inclusive illustrate structural
modifications of means for the application of
my invention, in each of which it is; without
variation of operative principle, applied in
connection with a single seated poppet throt-
tle valve. As shown in Fig. 3, which illus-
trates a construction suited to marine or sta-
tionary engines, the throttle valve, 1°, is fitted
to seat in a throttle box or chest, 22, which is
closed at its top, by a removable cap, 2°, and
to control communication between a main
steam supply pipe,'4%, leading from the steam
space of a boiler, and a steam delivery pipe,
4°,leading to an engine. A differential actu.
ating piston, 79, the smaller diameter of
which is greater than that of the throttle
valve, 1, is formed integral with or fixed to,.
said valve, and is fitted to slide in a bored
out section of the throttle box above it. An
adjusting valve, 10°, of the piston type, is
fitted in a bushing, 10, fixed in a casing, 10,
on one side of the throttle box, said valve
being fixed to a stem, 10°, and having an end
piston, 10°, an intermediate piston, 107, of
greater diameter, and an opposite end piston,
10, of the same diameter as the intermediate
piston. A longitudinal port, 10°, extends
through the valve, from the outer face of
the piston, 10, to the space between the pis-
and a steam supply pipe,
11, connects the space between the pistons,
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10 and 10!, with the main steam supply pipe,v‘

42, A double armed floating lever, 15, which
extends through a transverse passage in the
throttle valve, and is pivoted on a pin, 157,
fixed therein, is coupled, at one end, to the
stem, 10°, of the adjusting valve. The oppo-
site end of the lever, 15, 1s coupled, by a rod,
16, to any suitable known manual operating
mechanism (not shown) by which the lever
may be moved about its pivotal axis as de-
sired.

-In the operation of unseating the throttle
valve, which is normally held to its seat by
the boiler pressure acting on the top of the
actuating piston, 7¢, the adjusting valve, 10°,

is moved downwardly by the application of

the manual power of the engineer to the oper-
ating mechanism to which the rod, 16, and
floating lever, 15, are connected. This move-
ment of the adjusting valve opens the ports
leading through the bushing, 108, from the
space above the piston to the interior of the
bushing, and the steam in said space is there-
by exhausted therefrom, through the longi-
tudinal port, 10°, of the valve, and released
to the atmosphere through the exhaust pipe,
12. The throttle valve then becomes subject
to the upward pressure of the boiler steam
upon the excess area of the actuating piston,
7. by which it is unseated to the degree de-
sired, which is governed by the movement of

-the adjusting valve upwardly by the floating

lever, as in the construction first described.

- In seating the throttle valve, the adjusting

valve is manually moved upwardly by the
operator, thereby closing the space above the
piston, 74, to the exhaust and admitting boiler
steam thereto, the pressure of which, acting
on the larger diameter of the piston, seats the
throttle valve. -

Fig. 4 shows another structural modifica-
tion, in which a single seated poppet valve,

1°, is, as in the construction shown in Fig. 1,

seated in a throttle box, 2, supported in
the dome, a, of a locomotive boiler, A, and
communicating, by a stand pipe, 8, with the
dry pipe, 4, leading to the locomotive cylin-
ders. The throttle valve 'is formed on, or
fixed to, a tubular stem, 1¢, the lower end
of which is connected to a differential ac-

- tuating piston, 7°, the largest diameter of

55

60

~ on the side of the throttle box.

which is greater than that of the throttle
valve, and which is fitted in a piston cham-

ber, 2°, cast on the lower portion of the.
throttle box, and closed by a removable"

head, 2°. An adjusting valve, 10%, compris-
ing two pistons, 10, 107, connected by an
intermediate body of smaller diameter,
through - which and through the pistons,
there extends a longitudinal port, 10°, and
a stem, 10¢, is fitted to slide in a casing, 10°,
The actu-
ating valve controls ports leading from its
casing i the piston chamber, 2°, and the
outer end of its upper piston is open to

1,404,846

boiler pressure. The spaces in the casing
between the pistons of the actuating valve,
and at the top of its stem, are connected
with an exhaust pipe, 12, leadin: to a suit-
able point of discharge to the atmosphere.
The throttle valve stem, 19, is coupled by a

link, 17, to one end of a double armed lever,

18, journalled on the throttle box, and the
opposite end of said lever is coupled, by a
link, 19, to a floating bell crank lever, 5%
one arm of which is coupled to the actuating
valve, .and the other to a throttle rod, 6,
extending through the boiler to an external
throttle lever of any suitable form, which
is not shown. -

In unseating the throttle valve, the cycle
of operation is similar to that of the con-
struction last above described, that is to say,
the adjusting valve, 10%, 1is first raised by
inward movement of the throttle rod, 6,
effected by the manual action of the engi-
neer, the resultant movement of the ad-
justing valve, through the floating bell crank
lever, 5%, admitting boiler steam to the larger
face of the actuating piston, 7, the pres-
sure upon which thereupon unseats the
throttle valve to the desired degree, deter-
mijned by the movement of the throttle lever.
The throttle valve is .maintained 'in ad-
justed position by the pressure on the actu-
ating piston, and when it is desired to close
it, the throttle lever and throttle rod are
moved outwardly, thereby lowering the ad-
justing valve to slightly below the position
shown in Fig. 4, when steam will be ex-
hausted from the actuating piston, and the
throttle valve will be seated by its own
weight and that of the connected piston, and
the pressure above it.

The further structural modification illus-
trated in Fig. 5, accords generally with the
construction last described, varying there-
from in the following comparatively minor
details. The adjusting valve, 10%, is in this
instance, fitted in the actuating piston, 77,
instead of in a casing exterior thereto as in
Fig. 4. Tt comprises a larger piston, 10,
and a smaller piston,-10°, and is continu-
ously open, at its upper end, to the steam
space of the boiler, through the tubular
stem, 19, of the throttle valve, 1°, which
pressure acts also upon its lower end,
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through the longitudinal port, 10°, which -

extends from end to end of the valve. An
exhaust port, 12%, extends through the pis-
ton, 7°, from the space between the pistons
of the adjusting valve to the exhaust pipe,
12. The adjusting valve, 10%, is coupled,
by a link, 17, to one end of a double armed
lever, 18, journalled on the throttle box, 2,
and the opposite end of said lever is cou-
pled, by a link, 19, to a bell crank lever, 5,
which, instead of being of the floating type,
as in Fig. 4, is journalled, by a pin, 5°, on
the casing, 2% of the actuating piston. The
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adjusting valve is manually movable, and
its floating seat, with the throttle valve, fol-
low- it.

The operation of this construction  cor-

cresponds. in all essential particulars, with

that of the constructions illustrated in Figs.
3 and Jf and need not, therefore, be de-
seribed.

Tt should be noted that in all the appli-
cations of my invention, the adjusting valve
1s to be so designed, as to its'aveas. that, in
the event of breakage of the operating mech-
anism, it will take a position to automati-
cally close the main throttle valve.

I claim as my invention and desire to
secure-by Letters Patent:

1. The improvement in the method of
actuating a throttle valve, which consists
in moving said valve in different desired
directions, by the application of the fluid
pressure which it controls, imparting such
motive force to the throttle valve by the
manual operation of an adjusting valve
mechanism, .and maintaining the throttle
valve in adjusted position by the automatic
action of the adjusting valve mechanism.

2. The improvement in the method of ac-
tuating a throttle valve, which consists in
moving said valve into and out of different
desired positions, by the action upon it of
the fluid supply pressure which it controls,
controlling such motive force, in direction
and degree, by the manual operation of an
adjusting valve mechanism, and maintaining
the throttle valve in adjusted position by
the automatic action of the adjusting valve
mechanism.

8. The improvement in the method of ac-
tuating a throttle valve, whick consists in
moving said valve into and out of different
desired positions, by the action upon it of
the fluid pressure which it controls; con-
trolling such motive force in direction and
degree, by the manual operation of an ad-
justing valve mechanism; and maintaining
the throttle valve in adjusted position by the
automatic action of the adjusting valve
mechanism, :

4. The combination, with a throttle valve,
of an actuating piston, connected thereto;
an adjusting valve, controlling the supply
and exhaust of motive fluid to and from

the actuating piston; means for manual ad-
jjustment of the adjusting valve, and means
for the automatic adjustment of said valve.

5. The combination, with a throttle valve,
of an actuating piston. connected thereto; a
differential piston adjusting valve, control-
ling the supply and-exhaust of motive flnid
to and from the actuating piston, said ad-
justing valve having a longitudinal port; a
fluid supply pressure pipe, opening between
the pistons of the adjusting valve; a fluid
pressure exhaust port, communicating with
the longitudinal port of said adjusting
valve; and means for manually operating
the adjusting valve.

6. The combination, with a stean boiler. of
a throttle valve; a throttle rod coupled
thereto; a casing, secured to the exterior of
the boiler, and open, at its inner end thereto:
an actuating stem, fixed to the throttle rod
and extending through said casing; a throttle
lever, coupled, intermediate of its ends, to
said stem; a piston fixed on said stem, and
continuously exposed to boiler pressure; a
piston, of larger diameter, fixed on said
stem; a differential piston adjusting valve,
fitted to the casing, aad controlling the ad-
Jmission and exhaust of steam to and from
the larger piston of the actuating stem; a
sleeve, fitting freely on the stem of the ad-
justing valve; a pivot pin, coupling the
throttle lever to said sleeve; a toothed quad-
rant, fixed on the actuating stem; and a
toothed latch block, adapted to slide on the
throttle lever, and engage the teeth of the
quadrant. .

7. The combination, with a throttle valve,
of an actuating piston, connected thereto; a
differential piston adjusting valve. control-
ling the supply and exhaust of motive fluid
to and from the actuating piston; a stem
on which said adjusting valve is fixed; an
adjusting lever, coupled to the actuating
piston; a sleeve, coupled to said lever and
fitting freely on the stem of the adjusting
valve; and a removable key, fitted 1n said
sleeve and transmitting pressure therefrom,
in one direction only, to the adjusting valve.

CHARLES F. PRESCOTT.

Witnesses:

J. SxowpeN Brui,

S. H. HarriNgTON,
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