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To all whom it may concern :

Be it known that I, HENRY BROOMELL, of
Christiana, in the county of Liancaster dml
State of Pennsylvania, have invented certain
new and usefnl Improve mentsin Cuat-Off Valves
for Steam- lungme&, and 1 do hereby declare
that the following is a full, elear, and exact de-
xcrlptlonofthum*entmn wluch willenable oth-
ers skilled in the art to whlch it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference m.:hLed thereon which form
part of this specification.

My invention relates to that class of v: le e-
gear 1 which a cam and yoke are used to act-
uate the valves.

It consists of a single cam whose periphery
1s S0 constrocted that the valves are caused
alternately to aamit, cut off, and exhaust the
steam in the cvlmdel

[t further consists in making the yoke of
two 1ndependent sections or moving pieces,
and mechanism, hereinafter deseribed bywhlch
the sections are kept in contact with the faces
of the eam.

It finally consists in operating two valves bv
one cam, whereby the valves are made to ad-
mit, cut oﬁ, and exhaust steam from the cyl-
mder of the engine.

Heretofore the cams in valve-gear m W 111(,]1-

yokes are used were constructed with their di-
ameters or distances equal between the points
of contact with the yoke. Therefore one valve
only can be used, and that only to admit or ex-
haust the steam. In other devices in which
two valves are actuated by one cam they ad-
mit and cuat off steam only, a separate valve
or valves and cam being provided to exhaust
the steam from the cylmder

By my device I do away with a number of
parts heretofore used, which are liable to get
out of order, lessen the expense of manufac-

ture, and prod uceavalve-gear which is more ac-

curate in-its movements, lighter, and of neater
design.

In the accompanying drawings, Figure 1 is
a side view of my device. Iig. 2is a top or
plan view, mrtly n sectlon. Fig. 3 1s a side
view of the cam. Tig. 41s a 81de view of the
removable cut-off face ot the cam, and Ifig. 5
1S a section of the same.

—_—— -

B is the cam, secured to the shaft A by set-
serews, orbvftm well-known means. The cam,
of whme contour and operation a more definite
deseription will appear hereinafrer, has a re-
movable cut-off face, I, set in recess in said cam
and made flush therewith.

The sectional yoke or cam-yoke (J O IS com-
posed of an upper and a lower section. Iiach
section has an elengated curve to clear the
shaft and permit a Iongitudinal movement,and
1t terminates in a stmlnht piece, which forms
a bearing for the yoke. To each section are
attached the valve-stems L L. To the lower
right-hand end and to the upper left-hand end
of the sections of the yoke are fixed the jour-
nal-pins I> P, upon which revolve the rollers
D D. I donot confine myself to the use of
rollers, as a projecting lug on each of the sec-
tions would answer; but the friction would be
a little greater, I therefore use the rollers.
Upon the end ot the lower section and extend-
ing above the end of the upper section, and
upon the end of the upper and extending be-
low the end of the lower section, are secured
arms C C. Through the ends of these arms are
bolts H Hforadjusting thetensionofthesprings
S 3, one end of the springs being attached to
the bolb and the other to one sectmn of the yoke
or carriage.
these Springs that the rollers are kept in con-
tact with the faces of the cam. I do not con-
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It will be seen by the tension of 80

fine myself to the useof springs to accomplish - |

this, as it is evident that a Slwht difference in
construction would pérmit other means to be
used to accomplish the same purpose. Torin-
stance, the valve-stems may be enlarged at the
point where they enter the steam-chest, there-
by forming small pistons; or counter- wuohts
| may be emp]oved The yokes are placed to-
gether, having their faces upon the straight
portion of the s sections, the faces being smooth
to permit a free movement on the 0pp051te
sides.
beveled, the same being 111(,losed by the caps

I, and Wlth the bmekets M M forming guides

for thesectionsand keeping them tomther , per-
mitting independent longitudinal nmvements
only of the sections.

The cam counsists of three eoncentric por-
tions, a e g, and tbeir connecting carves. The

| part a is the lowest or ne“nest to the center,

T'o these faces the straight portionsare
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and when this part of the cam 1s in contact
with the roller D on the left of the figure the

valve K, which is moved by the 101]@1‘ Is open
to the exhaust side. As the cam revolves in
the direction of the arrows the outward face, b,
closes the exhanst, tlie face ¢, now in commu
with the 10ller D, opens the valve on the live-
steam side at the commencement of the stroke,

and the face d continues to move it until 1t 18

open to its full extent. While the concentric
face ¢ 18 ])’lSSill o the roller the valve remains
stationary and open. The extent of this con-
centric face depends upon the point at which
it is desired to cut oft the steam.

7 is the cut-oft face of the cam, and when it
reaclies the roller the face would recede hmn
it, owing to the yoke being in sections; bnt
meh section 1s actunated by the cam i one d1-
rection and by the springs S in the other.
Therefore the voke is caused to remain 1n con-
tact with the cam and partake of its receding
motion, which is communieated fo the \alw
an ﬂlL steam is cut off from the cylhinder.
While the concentric part ¢ is passing the
roller the valve is again stationary, covering
the steam-port. In this position the steam
woi ks expansively until the piston hasreached
the end of the stroke and the exhaust-face £
has reachied the yoke or roller. - The face ¢ of
the cam is made nearly comu]til(, with the
center of motion of the shaft, in order to pro-
duce a slow motion of the wl\ ¢ at the first ad-
mission of steam, for the purpose of preventing
a4 shocek to the piston.

The above description of the operation of the
cam upon one of the sections of the yoke and
valve applies to the othel as the movement 1s
identical.

It will be readily seen that the position of

the crank (not shown in drawings) is at the
right of the center of the shaft or opposite part,
e, of the cam, and if the movement of thevalve

I}L, followed it will be found that i1t 1s quickly
thrown wile open to the exhaust, that 1t re-
mains fully open during
the stroke of the piston, ..—md tlmb 1t is quickly

closed. The movement of the valve 1s deter-
mined by thke shape of the faces of the cam.,
TFor varying the degree of expansion 1 con-

struct my cam 8o tlmt interchangeable cut-oft
facesof varying lengths may be inserted, This
I accomplish by tmum]g arecess in the face of
the cam and terminating in a deeper recess on
its side. In this deeperrecesstheflange of the
cat-off face Lis bolted, thereby pr ew,ntm glater-
al movement, the bdbleﬂl[l and forward move-
ment being prevented by the shoulders at the

“end of the recess.

60

Having described myinvention, what I elaim
as new, md desire to secare by Lettem PPatent,
15—

' 111“{“‘

the ﬂlmtel part of

1. The combination,in a steam- enginevalve-
gear. of a cam, a S(Jetlonal voke or carriage,
aml means for keeping each side ot the car-
ringe in contact with the cam,substantially as
zmd for the purpose dtsulbecl

9. The combination,in a steam-engine valve-
oear,of the cam,the sectional yoke or carriage,
the friction-rollers, and means for keeping the
rollers in contact with the cam, substantialiy
as described.

3. In a steam-engine valve-gear, the combi-
nation of the cam, the sectional yoke or car-
riage, the friction-rollers, and the springs,
W]l(,l{,;ll') the voke 1s Lept in contact with the
¢can, snlmtantmlly as and for the purpose de-
seribed,

4. In a steam-engine valve-gear, the combi-
nation of the cam, the sectional yoke or car.
the friction-rollers, the springs, and
means for adjusting the tenslon of the spunu
substantially as described.

5. In o steam-engine valve-gear, the cm:nbi-
nation of the cam, the sectional yoke or car-
riage, means for keeping the yoke 1n contach
‘\H[ll thu Lﬂlll and the two valves, and stems
whereby the two valves are operated by the
cam, Subﬁtmitially as desceribed.

6. In a steam-engine valve-gear, the combi-
nation of the cam, the sectional yoke or car-
riage, means for Leepmn the \011 in contact
with {he cam, and guides for the yoke, sub-
stantially as de&mnbed.

7. In a steam-engine valve-gear 1n which
a single cam operates two v .;11\*{3.5 the (()Illl)l-
nation of a cam having its wntmu as follows
an admission, a cut-off, a stop fov e\pmmon
and an exhaust-face, and means by which the

-alves are alternately operated, substantially
as described.

S. ITn a steam-engine valve-gear, the combi-
nation of the cam, the sectional yoke or car-
riage, means for L..e(pmﬁ' the yoke 1n contact
mt.h the, cam, and the detachable cut-oft face
of the cam, substantially as deseribed.

9. In combination with a steam-engine, the
two valves and means for operating them al-
ternately and independently of each other, to
admit, cut off, and exhaust the steam supplying
the eylinder, substantially as described.

10. In a steam-engine valve-gear, the com-
bination of the cam, “the sectional yoke or car-
riage, the guldes, the rollers, the adjustable
spring ,ﬂml the valves and rods, all arranged
as shown, and operating as deseribed.

In testimony that I claim the foregoing as
my own T affix my siguature in presence ot two
witnesses.

HENRY BROOMEILL.
Witnesses:
DBRINTON \\TALTMH
I, 18, IHTANNUM.,
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