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7o all whom it may concermn :
- Be 1t known that I, JoHN L. BOGERT of
Flushing, in the county of Queens and State
of New York, have invented an Improvement
z inBalanced Rotary Valves for Steam- -Engines,
of which the following is a specification.
The object of this mvenmon is to balance a
eyhnch ical valve, and prevent greater press-
ure upon one 51de than the ethel especially
10 when covering a port in which Steam- -pressure

exists, so that the rotative valve will turn |

- within the valve-case with very little wear,
~and will require but little force to move it.
This valve 1s available with double engines,
.15 when the steam acts only on one side of the
| plsten or with the ordinary reciproecating en-
- gine, in which the steam is admitted at alter-
nate ends of the cylinder. In the latter case
it is usually preferable to place one rotative
20 valve near each end of the cylinder, so as to
be as near the port into the eylmder as pos
sible. | ]
- In the dmwmgs I have represented the ey
lindrical valve in two forms—one adapted toa
25 Single engine, andtheother to a double engine,

in which the steam aets on one mde onl'gr of |

each piston.
- Iigurelis a longltudmel Sectlon at the lme
- B G, Fig. 2, of the valve-case adapted to a
20 Smgle enn*me, the valve being in elevation. |
Fig. 2 is a crogs-section of the same. Fig. 3
is arlongitudinal section of the valve-case at
the lines I G, Figs. 4 and 5, the valve itself
being in elevatlon and adapted to a double
- 35 engine. Tig. 4 is a section at C D, Fig. 3.
- Fig. bisa section at’ A B, Fig. 3. I‘ln* 6isa
| Sectmn similar to Fig. o, but Wlth the valve at
the extreme of motlon in one direction. Fig,
7 is an end view of the valve. Fig. 8§ is a
4o longitudinal section of the valve for a double
engine. Fig. 9 is a cross-section of the valve

steam acting on both sides of the piston alter-

nately. I‘w 10 is a diagram illustrating the |

45 connections between the valve and cylinders,

' and’ Iig. 11 18 a plan view of the valve-case,
FFigs. 10 and 11 being in smaller size.

- Thevalve-case is made with an inner eylin-
‘der, a, and an outer cylinder, b, with the in-

- 5G termediate steam-space, ¢, into which steam is

1 the mlve ease 18 the head e belted on, and'
there is an exhaunst-steam chambel e, between

the head e and the end of the portlon of the
case forming the inner cylinder, «, and from
this the exhaust steam passes by the pipe f.

The cylinder « is bored out with accuracy and

smoothness upon a gradual and regular taper,

and the exterler of the cylmdueal valve K 1s
| of a corresponding size and taper. The spin-
dle h at one end of the valve passes through

the head ¢, and is provided with lock-nuts /4
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R*; or a washer with a feather entering a slot

in the spindle A may take the place of the nut

&'y or may be used in addition to the lock-nuts
h . The crank-shaft & is attached to this

spindle %, and to it a rod is pivoted, that ex-

tends to a suitable eccentric crank-pin or cam,
by which the valve receives a partial rotary
motion of the required extent,and at the proper
time, according to the engine that is to be op-
emted Ab the other end of the cylindrical

valve there is a spindle, 7, passing thr ough the
back end of the valve chest, and prewded'

with nuts 7 #, or a nut fmd Washer similar to
_the lock-nuts A" A%

Tt is to be understood - that the eyllndrleal.

until its end movement is arrested by the ta-
per of its surface and of the portion ¢ of the
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| V&IVB is to be introduced into its valve-chest

30
case. The head ¢ 1s then to be secured in

place, the nuts A’ &* put upon the spindle and

~drawn up until the cylindrical valve is drawn

endwise sufficiently to relieve its surface from

the intimate contact resulting from the regu-

lar taper. I remark that the surfaces of the

valve and valve-chest may be ground or
scraped, if desired,after being tur ned or bored,

to render them smoebh, previous to being put

together for use. Thenuts? I’ are put on and
the surfaces of 7 and #’ may be ground where

might be employed under some circumstances.
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i they take a bearing; or crlands or packings -
“and case ada,pted for a double engine, the |

The object of the adjusting-nuts ' #* 7 P isto

determine the position of the cylindrical valve
endwise in its case, allow the same to be placed

where it will turn freely, and will neither leak.

steam nor become bound by expansion or ¢on-

traction of any of the parts. 1 remark that

this eylindrical valve is hollow and open from
end to end, and there.is a cavity at I’ in the

supplied by a sultable plpe d. Attheend of | castil}g,;_.-;th&t allows exhaust-steam to pass in
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at the back end of the valve and render equal | lindrical valve-case a. 'V
of the valve uncovers the port S to the exhaust

~ the pressure of the exhaust-steam at both ends,

80 that the steam will not tend to move the

valve endwise. . When this valve 1s used to
admit steam or to exhaust from one port only,

the valve will be made with only one opera-

tive section, as seen in Ifig. 1, and 1t will be

- the same as 1f the valve fmd case were short-
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25

ened by the removal- of the portion between
the lines L M, Fig. S. I will therefore de-

scribe the valve as made with a single opera-
_tive section, and then explain how the valve
1s made to 01)61 ate with two ports by Increas-
“ing its length to contain a

15

sccond section. -
In the case ¢ there are two opposite mlet
stecam-openings, 1 and 2, and in the sides of

the tubular valve there are two opposite ports,.
3 and 4, and there are opposite depressions 1n

the sides of the valve to form steam-passages
b and 6.

upon the same area as the steam acting 1n the

depression 6, and hence the action on the valve
he ports 3 and 4 being
~of the same size and opposite to each other,

will be balanced, and t.

there will be no inequality 1n the pressure of

- the exhaust within the tubular valve.
30

The port S leads to the engine, and by refer-
ence to Fig, 6 1t will be seen that when the
passage 6 is between 2 and 8, the steam passes

o freely into the cylinder, the equal pressure of
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the steam in the depression 5 perfectly balane-

ing the valve. 'When the valve 1s partially
rotated to shut off the steam, the steam within

‘the port S will press against the side of the
tubular valve, which is over the port, and

would cause friction of the valve against the
opposite side of the valve-case ¢ were 1t not
for the compensating device next described.
I however remark that this compensating de-
vice may not always be used.

In the interior surface of thevalve-case «, 1
form a recess at 10, Fig. 2, which is of a Size
corresponding to the size of the port 8 and di-
rectly opposite to i1t, and 1 connect a small
pipe, 7, across the tubular valve, its end open-
ing through the cylinder of the valve. When
the valve has been partially rotated, so as to
close the port S, the pipe ¢ is simultaneously
opened at both ends and the steam passes from
the port § through the pipe ¢« and acts in the
recess 10 with the same pressure that 1t exerts
at the opposite side of thevalve in the port S;
hence the pressure i1s balanced on the opposite
sides of the valve during the time that the
steam 1s expanding and the pressure is less-
ening.

In Figs. 3, 4, 5, and 6, I have shown the re-
cess 10 1n the surface of the valve instead of
In the interior surface of the valve-case a. In
this instance the pressure in 10 acts to balance
any pressure in 8; but it does not act as per-
fectly as the form shown in I'ig. 2, where the

haust is opening and closing

with great freedom.
'throurrh the middle of the tubular valve
:tluoun*h openings or between the arms ¢’ at
One of these
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These respective parts are as nearly
- as convenient exactly opposite each other,and
-of corresponding sizes and shapes, so that the
steam acting within the depressiond will press
valves, such as shown in Iigs. 1 and 2,
placed at each end of an ordinary steam-engine
directly upon the head of the cylinder or upon
the side or top of the cylinder, as preferred.
If desired, the valve can be made longer, So

3, as indicated in Fig. 5, the end of the pipe i -
70

remains open and the pressurein 10 and 8 re-
mains equal during almost all the time the ex-
again. Yhen
steam 18 passing by the ch'umel 6 intothe port

8, the recess 10, when in the case ¢, as seen 111

Fig. 2, receive < steam from the channel 5 b, and
as the valve commences to c¢lose the port it

also commences to cover the recess 10, and
these are entirely covered simultancously;

hence the steam acts equally at both sides of

the valve in all positions.

It is to be understood that a &11]“‘1(3 valve
%uch as described operates to ﬁ,dnnt cub off,

and exhaust the steam, and that the pressur c
1S balanced throuﬂ‘hout the movement; hence
 the valve wears but little and 1t 18 moved.

The exhaust passes off -
and

the end without obstruction.
may he

as-to contmn two sections such as described,

the case being provided with the two pmt&
leading to the respective ends of the same

“When the movement
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cvlmder or the valve may be made, as indi-

cated in Tl oS, 3,4, D, and 8, with therespective

parts ad&pted to adnnttn:wP steam to the ends.
of separate cylinders, in whlch the piston-rods

are. connected to cranks at one hundred and
eighty degrees to cach other; hence the parts

of the valve when made in the relative po-

sifions. shown in the drawings, will admit

steam to one cylinder, as shown by the full
lines, Tig. 6, the exhaust being open to the
other cylinder, asindieated by the dotted lines,
and then as the valve moves and assumes the
positions of Figs. 4 and b the steam will be cut
off and the exhaust closed, and then the ex-
haust on one cylinder will be opened, as 1In
Fig. b, simultancously with the admission of
steam to the other ¢ylinder, asin Fig. 4. This
valve may be placed between the cylinders of
a double engine, as indicated by the diagrant
IFig. 10, the valveitself being shown in Fig. 9.
The exhaust opens to opposite ends of the
two cylinders simultaneously with the admis-
sion of steam to the other twoends of such cyl-
inders. The port § opens to the lower part of
one cylinder when the port 38 opens to the up-
per part of the other cylinder. At the same
time the port 28 opens to the upper part of the
first ¢ylinder, and the port 18 to the lower part
of the second. In this case, however, there
will be an unnecessary expenditure of steam
1n filling the ports, which I avoid by placing
a valve and chest directly over the port at the
end of the cylinder.

1t will be apparent that steam may be intro-

recess 10 18 1in the interior surface of the cy- i duced into the chambers ¢’ I* and pass into the
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105

110

115

120

130




interior of the valve, thenee tothe engme ¢yl

~ inder, and that the exhamsb may be through
~ the chamber ¢ by the ports 8 6 2, the pressure

10

1
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‘of the exhaust being balanced in 1 and 5. |
In some cases the valve may be made with-

out a taper; but it will not last as long and

will be more liable to leak. The other parts, |

however, remain unchanged.
T claim as my invention— |
1. The valve-chest and hollow valve- -case,

with a steam- -Space between the two parts and

-
with openings in the valve-case, in combina-

tion with a rotative valve within the case, with
side depressions and ports and open ends, sub-

-stantially as specified, whereby the stea,m 18

admitted by the side depresswns and the ex-
haust takes place through the center of the

‘valve or the reverse, and the pressures are
balanced, substant]ally as set forth.

2. The hollow eylindrical valve having two
sets of depressious in the sides and openings,

forming ports, one set beingin the position de--
scribed. totheotherset, in combmatmn with the

valve-case having por ts for the admission of

steam,and two ports longitudinally inline with |

each other ,oneleading to each end of the cylin-

der substanbnlly as speclﬁed whereby the one
10tat1ve valve 1s adapted toexhaustand to ad-
mit steam alternately to the two ends of the

cy]mder as set forth.

3. The combination, with the cylmdrlcal |

valve and its case, havmg the respective de-
pr essions and. 1)0rts of the pipe+, e'itendlnﬂ‘_

] from one side of the valve thh CoOVers the -

and the recess 10, for the purposes and sub-
Stantially as seb forth |

scribed, in combmatlon with a valve-chest and

port 8 to the opposite side, for the purposes 35
and substantially as set forth. | ..

4. The combination, withthe valve -case and
tapering valve with depressmns and ports, of

valve-stems—one at each end—affixed to and

moving with the valve, to support such valve 40

“centrally within its case and preventthe weight

of the valve resting upon the surfaces, and -

screws and nuts to &dj ust the valve endmse,

substantially as specified. |
5. Thehollow eylindrical valve having g ports 45
or openings through it and depresswns 1n op-
posite 51de°s forming passage- ways, 1n combi-
nation w1thasteam chest hswmcr an internally- .
cylindrical case and ports thr ough the same,

6. A rotative hollow eylindrical valve hmr-
ing two sets of ports and depressions 1n the
su:'le& thereof, in the relatwe positions de-

SN )
I

case having openings for the steam to pass to
the valve, a,nd four ports leading to opposite
ends of two steam-cylinders, the ports being
1n.pairs opposite to each other and in line lon-
gitudinally, substantially as set forth.

Signed by me this 12th day of- Septembel
A. D 1883. -

JOHN T. BOGERT.

' W’itne_s_ses . _
- GEo. T. PINCKNEY,
WILLIAM G. MOTT.
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