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To all whom it may concern;

Be it known that I, LroroLp K ASSANDER,

NEW YORK, N, Y., ASSIGNOR TO NATHAN MANUFACTURING
'COMPANY, OF NEW YORKE, N. ¥.

the piston 13 of the main valve as the valve |

stem moves upward. The valve stem ex-

a citizen of the United States, residing in' tension 20 passes through the piston 13 and

the borough of Manhattan, city, county, and

5 State of New York, have invented certain:

new and useful Improvements in Balanced
Valves, of which the following is a descrip-
tion. ‘ - -
" This invention relates to valves adapted
10 to control the admission of steam and the
like to apparatus, and is particularly fitted
for use with injectors on steam locomotives.
- T have invented a balanced valve of superior
efficiency, responsiveness, simplicity, dura-
15 bility, cheapness of construction and acces-
sibility of operating parts for purposes of
inspection and repair. The ‘essential char-
acteristics of my invention will sufficiently
appear from the illustration thereof herein
20 described and 'shown in the accompanying
drawings. IR o
Fig. 1 is a central vertical section of a
valve structure embodying my invention and

- Fig. 2 is a cross section on line A—A of

25 Fig. 1. .

In the drawings, 1 is the valve casing,
which may be attached to the boiler or other
support by the support lug 2, the casing
having the cap 8 screwing into its upper por-
tion. Within the casing are .inlet passage
4 and outlet passage 5 separated by wall 6
in which is port 7 and upon which is the
seat 8 of the main valve 9: The inlet and
outlet passages are suitably connected to the
steam pipes. . :

Main valve 9 has upper portion consisting
of four vertical vanes 10 sliding freely-on
inner wall of cap 8, cylindrical extension
11. with tubular bore 12 and lower piston
40 13 sliding freely on inner wall 14 of casing

. 1. Passages 15 lead from tubular bore in
the cylindrical extension of main valve 9 to
chamber 16 thereby affording access to the
underside of piston 13. Main. valve 9 has
annular shoulder 17 surrounding an open-
ing therethrough affording a seat for sec-
ondary valve 18, which fits closely between
the vanes 10 of the main valve and is bored
centrally for the greater upward portion
thereof. , e

Valve stem 19 has valve stem extension
90 of smaller cross section, the valve stem
passing through the usual stuffing box 21
secured to the casing 1 by nut 22 and the
shoulder 23 of the valve stem contacting with
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in its upward movement it is adapted to
unseat the secondary ‘valve. .

- The valve stem may be moved upward
by any convenient means, there being well
~known in the art various forms of operating
“levers, latches, latch rods, quadrants and the

like, whereby the moving of a lever manually
will cause the valve stem to be forced up-
wards.- There are also well known means,
when the movement upward of the valve
stem extension ceases, of locking the oper-
ating lever in the desired position and there:
by retaining the valve stem in any desired
. position. My invention does not relate to
“means for operating or locking the valve
stem. ' B ‘

The operation of this illustration of my -

invention ‘is as follows:

When the main valve
valve are closed and, respectively seated,
the steam entering through’ the inlet pas-
sage pressés forcibly downward upon each

of the valves and holds them tightly closed,

the construction of the main valve with its
wings enabling the steam to reach freely the
upper portion of the secondary valve. When
it 1s desired to allow the travel of steam

from the inlet passage to the outlet passage,.

the valve stem is caused to move upward,
this movement first causing the valve stem
.extension to unseat the secondary valve,
. thereafter causing the shoulder of the valve
stem to contact with the piston of the main
valve. 'As soon as the secondary valve is
unseated and before the shoulder of “the

and the se(‘zondaryﬁ
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valve stem contacts with the piston of the

"main valve, steam flows through the tubular
bore and passages 15 of the main valve into
the chamber 16, and thereupon exerts pres-

“sure upward upon the under surface of the
piston, This pressure of the steam upward
partially balances the pressure of the steam
downward upon the greater upper area of
the main valve and this pressure balancing
causes the exertion of only a comparatively
small force to move upward the piston and
main valve. The fit of the piston 13 in the
inner wall 14 is not absolutely steam tight,

thus permitting steam to leak into the out-.

let chamber from the pressure chamber.

The closure 6f the main valve is accom-

~ plished by ceasing to exert positive force
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' upward sufficient to overcome the differential

10

‘sure forcing them upon their seats.

pressure of the steam downward upon -the
secondary valve and the main valve. Upon
the withdrawal of the stem 19 the differential
pressure on- the vilves seats them positively.
- It is apparent that the described construc-
tions of the main valve and the secondary
valve result in a strong and adequate pres-
pon

the unseating of the secondary valve, the

- steam flows smoothly and uninterruptedly

between the vanes of the main valve and

- through the port into the tubular bore until
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" piston-like lower
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“able on inner wall

it reaches the chamber under the piston,
where the steam exerts its pressure up-
wards and against the steam pressure upon
the upper partiof the . main valve. The
tubular bore, the passages and the chamber
cause an almost immediate response to the
opening of the secondary valve and the
consequent. upward pressure upon the pis-
ton. The facility, and completeness of dis-
charge from the valve by the upward move-
ment of the piston is also one of the char--
acteristics of this invention.

What T claim is:

1. In combination, 2 valve casing; an in-
let chamber; & discharge chamber; a main
valve with upper and lower portions fitting
and slidable in the interior wall of the valve
casing, the main valve seating on a seat sur-
rounding a port in the partition between the
inlet chamber and the outlet chamber; a
passage through the main valve from the
mle chamber to a chamber underneath the
portion of the main valve;
a secondary valve with recessed top-adapted
when seated to close said passage and slid-
of main valve and meang
for unseating said valves.

2. In combination, a valve casing; inlet

‘and outlet chambers thersin separated by a

partition with a port therein adapted for
‘the seating of a main valve; a cylindrical
main velve within which a valve stem may
reciprocate; & shoulder on the main, valve;
a passage through the main valve from the
inlet chamber to a pressure chamber; a sec-
ondery valve for seating on said shoulder
of the main valve and slidable on the inner
wall of the main valve and adapted when
seated to close seid passage through the
main valve from the inlet chamber to said
pressure chamber; a valve stem reciprocable
within the main valve and adapted to un-
seat the main and secondary valves by con-
tacting with same, '

3. In combination, a valve casing; inlet
and outlet chambers therein separated by a
partition with 2 port therein adapted for
the seating of a main valve; & main valve
within which a valve stem may reciprocate,
having an upper extension adapted {o guide
said valve within said casing and within
which extension secondary  valve may
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reciprocate; a secondary valve for seating
on the main valve and adapted when seated
to close a passage through the main valve
from the inlet chamber to a pressure cham-
ber beneath the main valve; a valve stem
reciprocating within the main valve and
adapted to unseat the secondary valve;
pressure chamber beneath the main valve;

2,

a passage through the main valve from the-

inlet chamber to said pressure chamber and
a secondary valve seat on the main valve
surrounding said passage; and means for
unseating the main valve after the second-
ary valve has been unseated.

4. In combination, a valve casing; inlet ¢

and outlet chambers therein with & separat-
ing partition having 2 port upon which may
be seated » main valve; a main valve hav-
ing an upper portion of greater horizontal
area than its lower and piston-like portion;

a secondary valve adapted when seated on

the main valve to close a passage in the
mein valve from. the inlet chamber to s
chamber beneath the piston-like lower por-

* tien of the main valve; a valve stem adapted
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to contact with and unseat the secondary

and main valves. ' C

5. In combination, a valve casing; inlet
and outlet chambers therein with a sepa-
rating partition having a port upon which

may be seated a main valve: a main valve

having an upper portion of greater hori- o

zontal ares than its lower and piston-like
portion; a secondary valve with recessed top

adapted when seated on the main valve to |

close a passage in the main valve from the
inlet chamber, said passage communicating
through said lower portion with a chember
beneath same; a valve stem adapted to con-
tact with and unsest the secondary and main
valves. ‘ S

6. In combination, & valve casing; inles
and outlet chambers therein with a sepa-
rating partition having » port upon which
may be seated a2 mein valve; a main valve
having an upper portion of greater hori-

zontal ares than its lower and piston-like

portion; a secondary valve with recessed top
adapted when seated on the main valve to
close a passage in the main valve from the
inlet chamber, said passage communicating
through said lower portion with a chamber
beneath same; s valve stem ha;ving & portion
moving through the main valve for operat-
ing the secondary valve; and o portion
adapted to unseat the main valve afier the
secondary valve has been unseated, said stem
being separate from the valve structures.

7. In combination, a valve casing; inlet
and outlet chambers therein with a separat-
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ing partition having & port upon which may

be seated a main valve; a main valve having
an upper portion of greater horizontal aves
than its lower and piston-like portion; o sec-

ondery valve with recessed top adapted whern 150
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seated on the main valve to close a passage
in the main valve from the inlet chamber,
said passage communicating through said
lower portion with a chamber beneath same
and in which said lower and piston-like por-
tion is slidable; and a valve stem adapted
to contact with and unseat the secondary
valve ard then the main valve.

8. A valve assembly, comprising a valve
casing; inlet and outlet chambers therein
with a separating partition having a port
for the seating of a main valve; a main
valve having an upper portion of greater
horizontal area than its lower and piston-
like portion, said upper portion being pro-
vided with vanes slidable on the inner wall
of said casing; a secondary valve with re-
cessed top slidable on the inner wall of the
main valve and adapted when seated on the
main valve to close a passage in the main
valve from the inlet chamber, said passage
communicating through said lower portion
with a chamber beneath same and in which
said lower and piston-like portion is slid-
able; and a valve stem adapted to contact
with and unseat the secondary valve and
then the main valve. ' ‘

9. A valve assembly, comprising a valve
casing; curved inlet and outlet chambers

@

therein with a separating partition having a
port for the seating of a main valve; a main
valve provided with vanes slidable on the
inner wall of said casing; a secondary valve
slidable on the inner wall of the main valve
and adapted when seated on the main valve
to close a passage in the main valve from
the inlet chamber, said passage communicat-
ing with a chamber beneath the main valve, a
piston portion of the main valve being slid-
able in said chamber, and means for un-
seating the secondary and main valves.

10. In combination, a valve casing, inlet
and outlet chambers therein with a separat-
ing partition having a port on which may
be seated a main valve; a main valve hav-
ing an upper portion of greater horizontal
area than a lower and piston-like portion;
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a secondary. valve with recessed top, adapt-

ed when seated on the main valve to close
a passage in the main valve from the
inlet chamber, said passage communicating
through said lower portion with a chamber
beneath same and in which said lower por-
tion is slidable; and a valve stem adapted

to contact with and unseat the secondary 55

valve and then the main valve.

LEOPOLD KASSANDER.



