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T ol whom it may concern: o
- Bé it known that I, Rorry H. WaITE, 2
cifizen of the United States, residing at
Qfeveland iy the county of Cuyahoga and
(Shi(), have invented a certaln new
and useful Improveinent in Flow-Motors
and. Valyes Operated Theret()iy, »{ which the
following is a full, clear, and exaci descrip-

M. . -

* Fhis invention is intefded paiticulurly
for use gs g part of an apparatus for auto-
maticglly egx_}trollins the flaw of water to a
steam gerierator and the flow of fuel to a
burner for Repting the generator,—particu-

16 larly when said apparatus is a part of the
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steam-produeing plant of a steam mator car.
. The objacts. of the invention are, first, to
preserve a definjte quaniitafive relation be-
tween the fue] allaweqd to pass to the burner
and the water allowed to pass into the gen-
erator. through the flow motor; and, secand,
to limit the rate of flow of water through
the motor sq_that it shall néver exceed tie
cappeity of the generator, re ardless of the

rate at which water is forced nto. the flow

motor casing.

The apparatus of which the presept inven- | 4

.tion may be a part, forms the subject mat-
ters of gn application filed contemporane-
ously with this application, :

The present jnveption consists of the con-

struction ‘and combinations of parts here-

‘inafter described
in the claims. = -

In the drawings, Figure 1 is a central lon-
gitudinal sectionai view of the invention;
and Fig. 2 is a plan view thereof. Figs. 3,
4 and 5 are transverse sectional views in the,

and pointed out definitely

planes of lines 3—3, 4—4 and 5—0 respec- _

tively on Fig. 1. - P
- Referring to the parts by letters A repre-
sents the motor cas_ing having an inlet open-
ing a at ane end and an -outlet opening «’
negr -the .other end,—said openings being
referably through the sides of the casing.
eVit_hin the casing”is a piston B whic

- always occupies 8 position between said inlet
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and outlet,—said pistor being sybject to the
‘influence of a spring C acting to force it
toward the inlet end of the casing. There
must be within the casing a restricted pas-

sage through which water may flow past the |

piston, from the inlet to the outlet ends there-
“of. 'This restricted passpge may be’ secured
by making the piston of smaller digmetery

than the casing, so that there will be sufti-

cient clearance between the pistorr apd cas-
ing for the passage of said water. The ye:.
provided

stricted passage required may be
by one or more holes ° throngh the pision,
as indicated in Fig. 1, or by a horizontal
groove ¢* formed in the interior of the cas-

"ing wall. Any or all of these constructions

may be adopted; but only one of them is
necessary,—the preferred construction being
groove g°. When water is forced intp the
casing through the inlet o the pistop will be

nroved in ppposition to the spripg.  The

higher the rafe at which water is foreed
into the casing, the more rapidly will the
water flow past the piston throngh the re:
stricted passage; but the pressure upun the
piston will be correspondingly grea‘er and
consequently the piston will by mayed from

1ts normal positian, which is.showp in Fig.

1; and the movement of the piston from ifs
normal posjtion wx_il_ be: substyntiaily pro-
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portionate to thg rape of flow of water -

throngh the motor casing past said piston, -
The upper end of this casing is closed by a

serew plug H thropgh which is 2 relie
v This relief port is normally close
valve D, which is pressed to its seat by s
spring d. The stem &’ of this valye passes a
part of the piston, and is provided with a
shoylder @, which is adapted to be engaged
by a shoulder 52 on the piston, after the lat-
ter has been moved. a certain distance. It
follows, therefore, that when the piston
maves still farther in the sane divection the
valve D will he drawn open, thereby per-
mitting some of the water forced into the
casing to escape therefrom through said
relief part. .

The specific construction by which the
piston ig able to apen the valve D, as shown
in the drawing, is as follows: The piston B
is Ii_rovided, with a hollow stem &, the upper
end of which is closed by-a screw nut B’.
The stem of the valve D passes loossly
through this nut, and has a nut D’ screwel
upon itslowerend. These two nuts fur: ish

port

“the shoulders d? and 52, before referred to.
_ gd parts are to be so propor-
tioned, and thé spring C is to be under such

The .described

tension, that when water is flowing through
the motor casing at the maximua rate at
which it is gfsired to have it so flow, the two
shoulders and ?* will be in contact,
When water-is forced into the motor casing
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at a higher rate, it will move the piston still
farther, and this will result in opening the
valve D and permitting the exc¢ess of water
to escape through the relief-port 2.

A valve G is connected with the piston
and its purpose is to control the rate of flow
of fluid fuel through a port ¢ which con-

nects a passage ¢’ with a passage ¢*—these

two passages being formed in a casing
which must be fixed in definite relation with
the flow motor. In the construction shown,

it is rigidly fastened to two yoke arms a#,

which extend downward from the screw
plug a® which forms the bottom of the motor
casing; so that the axis of port ¢ is alined
with the axis of the piston B. The stem ¢
of the valve G passes through port e and
through an alined hole out of the top of the
casing E and through a stuffing box K fitted
thereto; then through another stuffing box J
into the flow motor casing; and said stem is
adjustably connected with the piston. It

.. is preferably screwed into the piston a suit-
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able distance and lacked in position by the
lock nut F. The spring C, therefore, not
only pushes the piston B upward in the
motor casing, but it glso draws the conical
valve G on the lowerend of said valve stem
g tight against its seat. The seating of the
valve determines the position of the piston
in the motor casing, and therefore deter-

mines the tension of the spring when this

piston is in its normal position. - =
From a point just above the partition
through which port ¢ extends, the cross sec-
tional area of the valve stem ¢ i$ reduced as
at ¢’ and this reduction in cross sectional

area gradually increases for a short dis-

tance upward therefrom; and above this
tapered or gradually reduced part of the
valve stem, said stem, for #@’short distance,
remains at the same cross séctional area as
at g*—which is obviously less than the cross
sectional area of the port e..  Now, when
water is forced into the motor caging, & very

slight pressure due to the income of water
will move the piston far enough to bring |
the tapered or reduced part-of the valve

stem (& into the port ¢, and thereby. permit-
ting a very small quantity of fuel to flow
through said port. . The farther the. piston
is moved by the water pressure the farther
will this stem be moved through said port,
and consequently the larger will be the open-
ing through the port for the passage of the
fuel. The gradual reduction in cross sec-
tional area 'of the valve stem must be made
with due regard for the size of the restricted
opening a?, and the tension of theSpring C,
so that whatever may be the aciual rate of

flow of water past the piston in the motor-

casing the ratio between said flow of water
and the flow of fuel through the port ¢ will
remain constant. - .

Having described my invention, I claini:

987,982

1. The combination of & flow motor whose
casing has an inlet, an outlet, and a relief
-port at the inlet end, a self closing valve
for said relief port,’ s movable piston within
“the. flow motor casing,—said piston and
valve being respectively provided with shoul-
ders which wilY be brought into engagement
by the mavement of the piston to a prede-
termined position whereby a' further move-
ment of the piston in the same direction will
cause a like movement. of the valve in the
opening direction.. - - o -

2. The combination of a flow motor casin,
having an inlet and a relief port at one enﬁ
and an outlet at the other end, a-movable
piston within said casing, which will be
moved by the water flowing through said
casing a distance Eroportionat’é to the rate
of flow of water through said casing, there
being within the casing a restricted passage
through which water may flow past the
piston from the inlet to the outlet thereof,
a self-closing valve for the relief port, s d
valve and piston being provided. respectively
with shoulders adapted to be brought into
engagement ‘after the piston has moved a
determined. distance in opposition to its
-spring whereby .the relief valve will be
opened by ‘a further. movement of said
piston.. . ) )

.. 8. The ¢ombination of a flow motor casing
having a relief port through one end, an

an outlet through its side near the other end,
a piston within said casing, a spring acting
to move'it toward the inlet end thereof, a
self-closing valve for the relief port, and

two shoulders secured respectively to the-

_piston and stem of the relief valve which are
adapted to be brought into engagement by

a definite movement of the piston, whereby

the relief valve may be opened.

4. The combination of a flov: 'motor casing
having an inlet near one end, an outléet near
the other end, a plug screwing into the in-
let end of said casing and having a centrally
placed relief. port passing through it, a
spring actuated piston within said casing
‘having a tubular stem, a nut screwing into
the end of said stem, a self-closing valve for
the relief port,—the stem of said valve be-

inlet through "its side near said end and

70

75

80

85

90

95

100

105

110

116

ing extended loosely through said nut-and '

‘into the hollow stem of the piston, a nut
adjustably ~seeured upon the end of said
stem, and a spring acting to force the piston
toward the inlet end of the casing,—there
being within the casing a- restricted passa
throngh which water will flow past the pis-
g'ton'_ from the inlet to the outlet of the casing.
* 5. The combination of a flow motor casing
having an inlet near one end, an outlet near
the other end, a piston within said casing,
a spring acting to force the. piston toward
the inlet end of the casing,—there being

‘within said casing & restricted passage
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- through which water may flow past the
piston from the inlet to the outlet of said
casing, a casing secured to said motor casing
and containing a port, a valve for closing

5 said port having "a stem which passes

through said port and enters the motor cas-
g and is secured to said piston, said stem
-being of gradually reduced.cross sectional

area upward from a point adjacent to said

fuel port. . e

In testimony whereof, I hereunto affix my .
signature in the presence of two witnesses.
' ROLLIN H. WHITE.

- Witnesses: ' '

E. B. Givcumsr,

H. R. Surntivan:
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