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VALVE-GEAR FOR STEAM-ENGINES.

SPECIFICATION forming part of Letters Patent No. 348,309, dated August 31, 18€6.

Application filed October 5, 1885,

To all whom it may concern:

Be it known that I, Hays CHARLES BEHR,
a citizen of the United States, residing at San
Frauciseo, in the county of San Francisco and
State of California, have invented a new and
useful Improvementin Valve-Gear for Steam-
Engines, of which the following is a specifica-
tion.

My invention relates to that class of valve-
gear in which the supply of steam into the
cylinder is eut off by positive mechanism, in
distinetion from that class known as ¢ trip-
gear,” in which gravity, springs, air, steam,
or other outside agents are used to close the
valves,

The object of my invention is to obtain a
rapid positive movement of the valves, espe-
cially in cutting off the steam, and a compara-
tive rest between opening and closing. This
object Iaccomplish by means of the mechanism
illustrated in the accompanying drawings, in
which—

Figures 1 to 5 show diagrams of the rapid-
motion valve-gear. Fig. 6 shows a diagram
of the angle through which the eecentric trav-
els. Tigs. 7and S show an elevation and plan
of the ordinary valve-gear, with one main
slide-valve, 7, and a cut-off valve, m, on the
back of 4,arranged with the rapid-motion gear.
Fig. 9 shows an elevation of this rapid-motion
gear as applied to engines which admit and
cnt off steam with one and the same valve.
Fig. 10 shows a section through the valve and
steam ports.

Similar letters are used to designate like
Parts throughout the several views.

In Figs. 1 to 5 the lever A swings npon the
fixed center B, receiving motion through an
eccentric-rod pivoted to any point of the lever
A. One end of a link, n, is attached to the
lever A ate, and the other end to an arm, p,
at 0. The arm p is rigidly attached to the le-
ver i, or forms part of the same, and is free to
turn around the fixed point ¢ as a center.
The nsual rods and links for moving the valve

are attached at j to the lever A.

5o

The operation is as follows:, When the ec-
centric isin the middle of its stroke,the levers
A and % are in their central position, and the
point e is in its nearest position to.the fixed
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center, g, as shown in Fig. 1. When the ec-
centric-rod swings the lever A either to the
right or to the left, it causes the lever X to
swing upon the eenter g, whereby the distance
between e and ¢ is increased, and the effective
lever-arm, which receives motion from A, is
lengthened, whereby a rapid diminution of
the angular velocity of the lever & is produced.
It will be noticed, therefore, that when the le-
ver A is at or near its central position by far
the greatest part of the entire angnlar motion
of k. is ecompleted during a comparatively slight
angular motion of A from its central position,
the rest of the motion of A producing merely
slight additional motion of /.

In Figs. 2 and 3 it will be noticed that the
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lever % has almost completed its stroke, hav- .

ing arrived at position 2" in Fig. 2, and at po-
sition 2 in Fig. 3, (positions 3" and 38 indicat-
ing the extreme positions of 7 asshown in Figs.
1 and 5, respectively.) At the same time the
lever A, and consequently also the eccentrie,
hasonly passed through a comparatively small
angle. .

In Fig. 6 the corresponding angles throngh
which the eccentric has passed, actuating a
valve by means of this rapid-motion gear,
are denoted on the large circle by the same
numbers as in Figs. 1 to 5; and it will be no-
ticed how small a motion of the eccentric is
required to almost complete the stroke of
the valve, and thus give a very rapid open-
ing or closing of the ports. The small cir-
cle. in Tig. 6 gives the full travel of the
valve, and also that of an eccentric if it
were directly attached to the valve in the
usual manner; and it will be observed that this
eccentrie would have to pass through the an-
gle 4 5 or4 5, and almost complete jts stroke,
in order to bring the valve i to the same posi-
tions as indicated Ly the numbers 2 or 2’ on
the large circle. If the eccentric, directly at-
tached, without the rapid-motion gear, had
tarned through theangle 1 2 or 1 2, the valve
¢ would just be opening the port, or, in case
of closing, it would close very slowly, for the
same angle turned by the eccentric with the
rapid-motion gear the valve would, asdemon-
strated above, have almost completed its stroke
and given a free passage for the steam to enter
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the cylinder, or performed a very rapid cut-
ting off of the steam.

Figs. 7 and 8 show an elevationand plan of
a valve-gear with one main slide-valve 4, per-
forming the funections of admitting and releas-
ing the steam, and a cut-off valve, m, on the
back of 4, serving only to cut off the admission
of steam. The main valve 4 is moved in the
usual manner by the eccentric G, rigidly at-
tached to the shaft H. The cut-off valve mis
moved by the rapid-notion gear worked from
the eccentric C, which latter,in order to vary
the point of cut-off antomatically, may be ar-
ranged toturn upon the shaft X by a governor,
as shown, or by other suitable mechanism.
The governor here shown is rigidly attached
to theshaft H, and consists of thedisk L, which
carries the weights J J, pivoted at g ¢ to the
disk I, and at »-r to links s s, pivoted at £ ¢ to
the eecentric C. Springs KK take hold of the
weights J J at « », and aresecured to the disk
Latvo. When the speed of the engine in-
creases, the weights J J fly apart and turnthe
eccentric upon the shaft, thus obtaining an
carlier closing of the steam-ports. The rapid-
motion gear in Figs. 7 and 8 shows an angular
lever, A, This arrangementis designed to get
the eccentrie-rod E in line with the direction
of the travel of the valve. The lever A car-
ries in this case, rigidly attached, the lever D,
to which the eccentric-rod E is attached at It
This rapid-motion gear can also be used for the
main valve. Itmay also beapplied to engines

which admit and cut off steam with one and the
same valve, using independent exhaust-valves.
Figs. 9and 10show such an application toslide-
valve gear.

The valves i ?are attached on the

same valve-rod, and one end of the latter has
pivoted to it a double-armed lever, Z, the free
ends of which are pivoted at # 4’ to linkswand 40
w'. The link w is pivoted at j to the lever h
of one rapid-motion gear worked from the ad-
mission-eccentric C, while the link ' is piv-
oted at §’ to the lever ' of the other rapid-mo-
tion gear worked from the cut-off eccentric G,
which latter may be made adjustable upon the
shaft by a governor, as shown in Figs. 7 and
8, or by other means. Thislast-mentioned ar-
rangement may also be applied to oscillating
rotary valves, such asthe ¢ Corliss’’ type.

Having thus described my invention,what I
claim, and desire to secure by Letters Patent,
is—

1. The swinging link #, pivoted at one end
to the free end of the lever A, and with the
other end to an arm forming a rigid piece with
the lever i, which transmits motion to the
valve, substantially as herein described, and
for the purposes set forth.

2. The combination of thelever A and links
n and p and lever h with an automatically or
otherwise adjustable eccentric, substantially
as herein deseribed.

3. In an engine, the combination of the ec-
centric C, rod E, lever A, links n and p, lever 63
%, and valved,substantially as herein deseribed,
and for the purposes set forth.

In witness whereof I have herennto set my
hand.
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HANS CHARLES BEHR.

Witnesses:
' WM. B. UprON,
L. H. HEYNEMANN.




