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UNITED STATES PATENT OFFICE. 

EDWIN B. SINTZENICH, OF ROCHESTER, NEW YORK. 

BALANCED WALWE. 

SPECIFICATION forming part of Letters Patent No. 700,985, dated May 27, 1902. 
Application filed July 28, 1900, Serial No. 25,127. (No model.) 

To all, whon, it invagy concern: 
Be it known that I, EDWIN B. SINTZENICH, 

a citizen of the United States, and a resident 
of Rochester, in the county of Monroe and 
State of New York, have invented certain new 
and useful Improvements in Balanced Valves, 
of which the following is a specification. 
The invention relates to balanced valves for 

Steam-engines, pumps, air-motors, &c. Its 
object is to produce a means of balancing a 
slide-valve by means that are easily attached 
to it and to provide means for packing the 
balancing mechanism or to prevent the es 
cape of steam therefrom. 
The invention consists in the mechanism 

hereinafter described and claimed. 
In the drawings, Figure 1 is a verticallon 

gitudinalsection through the ports and steam 
passages of a cylinder and through a slide 
valve having one or more balancing devices 
attached thereto. Fig. 2 is a top plan view 
of one-half of a modified form of one of my 
balancing devices, and Fig. 3 is a vertical 
Cross-section on the diameter of the mechan 
ism shown in Fig. 2. 
The mechanism herein shown will be de 

scribed as applied to the slide or D valve of 
an ordinary steam-engine cylinder, although 
the device is capable of application to other 
constructions by means within the skill and 
knowledge of those acquainted with the art 
of motors and pumps of various kinds. 

In Fig. 1 is a portion of the cylinder of an 
Ordinary steam-engine. C, is the exhaust-port 
thereof. C. Clare the steam-ports. B B are 
the side walls of a steam - chest. B' is the 
steam-chest cover. ) is the valve-rod. C is 
the slide-valve, which may be of usual form, 
or, as shown in the drawings, it may have ex 
tended flanges c C on the ends, perforated at 
c'c', with ports adapted to register at the ends 
of the stroke of the valve with the steam-ports 
a? C. The lengthening of the D-valve C, as 
just described, is for the purpose of giving a 
firmer base on which the valve rests and to 
tend to prevent a lifting or tipping of the 
valve. The side walls B B of the valve-chest 
are or may be higher than usual in order to 
accommodate the balancing mechanism now 
to be described. On the top of the D-valve 
C is fastened a box E, that is connected with 
the interior cavity of the valve C by a proper 

passage. In the present instance this pas 
sage is a small bore e' through a bolt E", that 
fastens the box E to the valve-seat. If now 
the pressure within the box E is the same as 
within the valve C, the valve C would be 
come balanced and there would be no tend 
ency of the valve to rise from its seat, nor 
would there be any pressure of the valve C 
downward on its seat except the mere weight 
of the valve. This will be the case if the box 
E is made steam-tight and the pressure in the 
steam-chest is excluded therefrom. The top 
B' of the valve-chest is used as the station 
ary surface justmentioned, and I produce a 
steam-tight connection as between the box 
E and the steam-chest cover B' by the fol 
lowing means: The box E is made cylindrical 
on the outer side of the flange e, and around 
this cylindrical surface is placed a packing 
ring f, that is capable of movement up and 
down around the flange e. The inside face 
of the steam-chest cover and the upper edge 
of the ring fare surfaced to fit closely, and 
the said ring is lifted by means of a spring 
f' pressing against the flange e' on the box 
E or, if desired, pressing upon the top of the 
valve C, which raises the ringfinto contact 
with the under surface of the valve - chest 
cover B'. The ringfis split in order to ex 
pand and contract and to fit upon the outer 
surface of the flange e. On the inner sur 
face of the ring is cut a groove f", which ends 
at points adjacent to where the ring is split, 
so that the groove f when the ring fisfitted 
upon the flange e constitutes a steam-tight 
cavity. On the lower edge of the ringfis 
cut another groove f", that, like the groove f", 
ends adjacent to the point where the ring is 
split and forms another steam-tight cavity. 
These two grooves f" and fare connected by 
one or more passages.f. Beneath theringfis 
a base for supporting the packing, consisting 
in the present instance of a second ring f', 
that fits against the lower surface thereof and 
which the spring f" presses against the lower 
edge of the ring f. On the outside of the ring 
f is another thin ring f', that is also split and 
is so set on the ring f that the split of the 
last-mentioned ring is covered by the ring f. 
Of course the steam is led into the steam 
chest and pressure therein is the boiler-pres 

Under this pressure steam passes into Sle, 
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the cylinder through the port c' and the pas 
Sage a' in the position of the parts shown in 
Fig. I to one end of the cylinder. From the 
other end of the cylinder steam passes out 
through the passage a, valve C, and exhaust 
passage a in this same position of parts. If 
the area within the packing-ring f is equal to 
the area of the open ports under the central 
cavity of the valve C, there would be perfect 
balancing of the valve and the friction of the 
valve on its seat would be only that caused 
by its own weight. Consequently the inter 
nal area of the ring f in contact with the 
valve-chest cover is made less than the area. 
of the open ports at any time under the valve 
C in order that there should be some excess 
of pressure tending to keep the valve upon 
its seat. This pressure is caused by the 
steam-pressure in the steam-chest and out 
side of the balancing device and the valve C. 
Inasmuch as the pressure in the valve-chest 
is greater than that under the valve C or in 
side the balancing device, this pressure will 
tend to lift the ring f* against the lower edge 
of the ring f and by reason of the groove f' 
and passage f' will cause the ring f° to hug 
the bottom of the ring f very closely. So, 
also, the pressure upon the split ring f will 
cause it to fit closely upon the flange e. This 
operation is arrested in the case of the rings 
f' and f by the grooves fo' and f, which act 
as if they were open ports under (as to the 
pressure) the ring f* and the ringf, whereby 
there is a greater surface for the action of 
the outside steam-pressure than there is on 
the inside of said rings, the same being di 
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minished to the extent of the area of the 
grooves f' and f'. The action of these grooves 
thus described becomes effective by reason 
of passages e' through the flange e, which 

... connect the interior of the balancing device 
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with both grooves f" and f', being connected 
with the first through the passage or passages 
f". It will be noticed that the inner upper 
edge of the ring f is recessed or grooved, as 
atf', the purpose of this being to cause it 
to tend to hug the steam-chest cover B' more 
closely on account of the increased surface 
for operation of the outside steam-pressure 
over the surface of the ring f, which takes 
the pressure against the steam-chest cover. 
This mechanism is found to be effective and 
to remain steam-tight, and by reason of the 
higher pressure in the steam-chest outside of 
the valve C and the balancing devices over 
the pressure within the balancing device and 
inside the valve C the pressure of the valve 
upon its seat is reduced and said pressure is 
variable in accord with the pressure of the 
exhaust inside the valve C, which pressure 
of the exhaust is increased or reduced inside. 
the balancing device by reason of the com 
municating passage e'. 
In Figs. 2 and 3 there is shown a modified 

form of the same mechanism in which the 
ringfis surrounded by another split ring g, 
outside of which is placed the ring f. The 
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ring G has a groove g' around its lower edge 
corresponding to the groove f". One or more 
passages g connect the groove g' with a 
groove g on the upper edge of the ring g, and 
one or more passages g' connect with a pas 
sage or passages f; in the ring f. This pas 
sage if connects with the passage f' men 
tioned above. Consequently the reduced 
pressure within the box E permits the out 
side steam in the valve-chest to cause the 
rings g and f to hug the box E closely and to 
press closely against the under side of the 
steam-chest cover. 

In actual practice the springf' is not found 
to be enough to cause a perfect and steam 
tight fit of the movable rings f and g against 
the steam-chest cover; but upon employing 
the grooves and relief-passages leading from 

: them the steam-tight fit of the rings on the 
box E and upon the steam-chest cover is 
found to be perfect and to have movement to 
produce a tight fit and the exclusion of the 
steam in a way which does not occur without 
them. 
The outside ring f may have, as shown in 

Fig. 2, a protecting-plate f", that is fastened 
in any suitable manner, as by a screw f", 
to one end of the ring near where it is split, 
said plate passing over the split and being 
held against the opening at the split by the 
steam-pressure in the steam-chest. 

In the top B of the steam-chest is a hole b', 
filled by a movable plug b. When this plug 
is removed, the pressure in the interior of the 
balancing device is always the same as the 
atmosphere and avoids, among other things, 
the disturbing effect of back pressure from 
the cylinder into the D-valve. With this con 
struction the bore e' may be closed by a plug 
e', or the bolt E" may be made solid. When 
the usual form of riding cut-off is employed, 
the balancing device usually has no fluid 
pressure connection with the D-valve, but 
is merely fastened thereon, and the hole b" is 
left open. 
The box E rests, as shown, on the back of 

the D-valve C, and so much of the boxas rests 
in contact there with of course precludes 
steam-pressure on so much of the valve. I 
prefer to leave some space between the bot 
tom of the box.E and the back of the valve in 
order that the steam-pressure in the steam 
chest, which of course acts in all directions, 
may get under the box and exert a lifting ac 
tion which relieves the pressure of the valve 
C against its seat. The area of surface of the 
under side of the box E thus exposed to the 
steam - pressure should be greater than the 
surface of the open ports under the valve C. 

It will be seen that this balancing device 
may be applied to any of the usual forms of 
slide-valve without change, except that in 
some cases the steam-chest has to be increased 
in height and the under side of the steam 
chest cover must be surfaced. 
What I claim is 
1. In a balanced valve, a cylinder having in 
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let and exhaust ports, a slide-valve for causing 
inlet and exhaust of steam to the ends of the 
cylinder, a steam-chest, a box secured to the 
back of slide-valve and a movable metallic 
packing supported on a base on said box and 
fitting the exterior of said box and against 
the steam-chest cover and having one or more 
grooves on its surfaces in contact with said 
box and said base and open passages from 
said grooves to the interior only of said box, 
substantially as described. 

2. In a balanced valve, a cylinder having in 
let and exhaust ports, a slide-valve for causing 
inlet and exhaust of steam to the ends of the 
cylinder, a steam-chest, a box secured to the 
back of the slide-valve, and a movable me 
tallic packing supported in a base on said box 
and fitting the exterior of said box and against 
the steam-chest cover and having one or more 
grooves on its surfaces in contact with said 
box, said base and said steam-chest cover, and 
open passages from said groove to the interior 
only of said box, substantially as described. 

3. In a balanced valve, a cylinder having in 
let and exhaust ports, a slide-valve for causing 
inlet and exhaust of steam to the ends of the 
cylinder, a steam-chest, a box secured to the 
back of the slide-valve, and a movable me 
tallic packing supported on a base on said box 

3. 

and fitting steam-tight against the outer sur- 3o 
faces of the box and against the under sur 
face of the steam-chest cover and upon said 
base, means for pressing said base upward 
against the steam-chest cover, said packing 
having grooves on the surfaces pressing 
against said box and said base, and Open Con 
nections from said grooves to the interior only 
of the box, substantially as described. 

4. In a balanced valve, a cylinder having in 
let and exhaust ports, a slide-valve for causing 
inlet and exhaust of steam to the ends of the 
cylinder, a steam-chest, a box secured to the 
back of the slide-valve, and a movable me 
tallic packing supported on a base on said box 
and fitting steam-tight against the outer sur 
face of the box and against the under surface 
of the steam-chest cover and upon said base, 
means for pressing said base upward against 
the steam-chest cover, said packing having 
grooves on the surfaces pressing against the 
steam-chest cover, said box and said base, and 
open connections from said grooves to the in 
terior only of the box, substantially as de 
scribed. 

EDWIN B. SINTZENICH. 
Witnesses: 

C. M. PERKINS, 
F. BISSELL. 
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