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UNITED STATES PATENT OFFICE.

ADAM S. CAMERON, OF NEW YORK, N. Y.

IMPROVEMENT IN VALVE-GEARS FOR DIRECT-ACTING ENGINES,

Specification forming part of Letters Patent No. 112,015, dated Febrary 21, 1871.

Ta all whom it may concerm :

Be it known that I, ApaM S. CAMERON, of
the city, county, and State of New York, have
invented a new and Improved Valve-Gear for
Direct-Acting Engines; and I do hereby de-
clare the following to be a full, clear, and exact
description thereof, which will enable those
skilled in the art to make and use the same,
reference baing had to the accompanying draw-
ing, forming part of this specification, in
which drawing—

Figure 1 represents a sectional side view of
my invention. Tigs. 2, 3, and 4 represent
modifieations of the mechanism illustrated in
Fig. 1. .

Similar letters indicate corresponding parts.

This invention relates to a direct-acting en-
gine in which the valve of the auxiliary or
main steam-cylinder is actuated by means of a
rod secured to the piston of the pumping-cylin-
der and extending alongside of the steam-eyl-
inder, or vice versa, in such a manner that the
steam-cylinder and the pumping-cylinder can
Dbe placed as close together as may be desired,
and at the same time a positive motion is im-
parted to the steam-valve.

This invention also relates to the arrange-
ment of steam-chambers in the heads of the
steam-cylinder, said heads being provided with
seats for valves, which are situated in the

_ steam-chambers, and from which extend arms
in the interior of the eylinder in such a man-
ner that, whenever the piston approaches the
end of its stroke, one of said valvesis opened,
and the steam admitted to the cylinder serves
to cushion the piston. .

In carrying out thisinvention I use, by pref-
erence, a mechanism such as shown in Fig.1;
but it is obvious that this mechanism may
undergo various modifications—such, for in-
stance, as I have shown in Figs. 2, 3, and 4.

In the drawing, the letter A designates the
steam-cylinder of a direct-acting engine, which
is provided with a piston, B, connected by
means of arod, C, with the piston D of the
pumping or blowing cylinder E. The diame-
ter or bore of this Iast-named cylinder is usu-
ally much greater than that of the steam-cyl-
inder, so that a rod, F, secured to the piston
D, can be made to extend alongside of the
steam-cylinder. To this rod I secure one end

of a flexible band, G, of metal or other suitable
material, and this band is carried round a
drum, H, and fastened at its other end to the
circumfercuce thereof. With the drum H is
connected a cog-wheel, I, which gears in a
toothed rack, J, and a rod, K, extends from
this rack to a sleeve, a, which is fitted on a
hand-screw,L. Therod Kismade insections,
which are united by a screw-coupling, b, so
that it (the rod) can be lengthened or short-
ened, as may be desired; aud the connection
between said rod and the sleeve ¢ is effected
by a pivot, ¢, so as to allow the same to ac-
commodate itself to the varying pesitions of
the sleeve, said sleeve being attached to. the
screw, so that it turns freely thereon without
being permitted to move in the direction of
its axis. Thescrew L is tappedinto the head
d of the spindle ¢, from which.exfends a toe,
intended to impart motion to the valve of the
auxiliary cylinder M, the piston of this auxili-
ary cylinder.being connected by a rod, f, to
the main valve. ‘ ’

To the bottom end of the toothed rack J is
attached a weight, N, which has a tendency
to turn the drum H in the direction of arrow
1, (marked thereon in Fig. 1,) and a bracket, g,
which projects over the rear edge of said rack,
prevents the same from getting ont of gear with
the cog-wheel I. This bracket, being made to
swing on the axis of the drum H, accommo-
dates itself to the angle of the rack J.

‘When the piston D moves in the direction
of the arrow 2, Fig. 1, the rack J is carried
down by its weight N, and the screw L turns
dowu, causing the auxiliary valve to move and
to change the main valve to admit steam at
the outer end of the steam-cylinder.

When the piston D is moved in the direc-
tion opposite to arrow 2 the band & is un-
wouand from the band H, and the said drum
is turned in the opposite direction to the ar-
row 1. The rack J is raised and the screw L
is swang up, causing the auxiliary valve to
move 50°as to admit steam at the inner end of
the steam-cylinder.

By turning the screw L in or out the dis-
tance between the pivot ¢ and the head 4 of
the valve-spindle can be shortened or length-
ened, and the time when the steam is changed
in the auxiliary and main cylinders can be ac.
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] of ‘the set-screws s, and. thereby: the valve. is:

- piston travels.:.... . .0 ... {changed,.... e o
1111 On the heads of ‘the m:oylinders I form | T Fig, 4 therod F ig provided with two cam-

-+ chambers O, which arestipplied with live stearn |

-+ {rom ‘beliind the: throttle, and which communi- |
+-¢ate with the:interior of the cylinder through |
- -gperturpi k.  Theseapertures are covered each
-'by avalve, 4, which swings on.a pivot,§; and |
- from:which extends s tappet; %; into: the inte- |

** tiok of the oylinder, -1
- From this description it will
-+ that thevalveés ¢ are ;
- ure of the steam: acting on their backs ;- but if-

' ‘the piston: striléés one of thie tappetarms: k the |

' :gpplropriate valve ig opened, and ‘the steam ads |
- mitted: to the-éylinder cushions the piston.: |
112 The distauce to'which the tappet-arms k ex: |
. -tend into:the-¢ylinder may be greater or lesser, |
+ageording to  the désired : mean speed: of the i
- ‘piston; alid, if ‘desired; sald tappet-arms may
|- ‘be 'made: adjustable, so: that: the distanice: 0 -
- -which they project:into the cylinder ean be ac-
- -:commodsted to different; speeds. .. - ...
-~ The: connéetion  betweern ‘the rod: T, which
*::éxtends from thié piston D: alongside the:piston i

-+ ways—such,-for-instance, as shown in Figs.2, |
Cigyand i i
o I Big: 2 the 2ol Fextends throngh a:tabe, |
by which-slideés in stoffiug-boxes in; the:valve- |
i :chést-of'the auxiliary oylinder and carries: the |
auxiliary valve. 'Ontherod F are secured two
tappets, m; one on each side of the valve-chest,
and, by the action of these tappetson the tabu-
lar glide 7, the valve is changed.

In Fig. 3 the rod F carries a bracket, P, a
side view of which is'shown in Fig.'3*. This
bracket is firmly keyed to the rod F, and it
carries a pivot, », on the outer end .of ‘which
swings a sockeE—piwe,,o, the socket p of which
is intended to receive the end of an arm, g,
which swings Ioosely on the valve-spindle e.
On this spindle are firmly secured two arms, r,
provided with set-screws s, and as the rod F
is moved back and forth by the piston D the
arm g alternately strikes one and thén theother

- pieces, 7, which acton srms.-«; mounted

beunderstood }
# are kept closed by the:press: |
:steam is atopped

4 to acton if. ...

in the
valve-spindle g,:50.a3 :t0.change: the: steam af; -
thezpmparintervals.f=;:;:;:;;.-,j-g it
. I eithigr of these cases the main: piston may:
be cashioned, in the manner shown. in: Fig. 1,

from the cylinder-heads that the exhaast of the.
-:50me time before the piston.
has traveled. to:the end.of its stroke, secondary. -
steam-ports :«0: being provided, which -are §o.
small: thiat:they check the exhaust; and a suffi-..
ciént quantity of isteam is retained. in the.cyl.
inder torcushion the:piston, .- These secondary .
stear -ports 4180 serve  to admit a.small ‘quan-
tity of steam to the ocylinder to start the. piston: -

o068 resurn:stroke until the same passes the

main port, when the full head. of steam begins.

hat the rod Fiay bo fistenod:
n; :as:well :as in: the : powp-

.+ It:is obvions t
in . the steam-pist

| pistony without.changing the.resnlt.:... ...,
1 What I olaxm as:new, and -desire to: secure

by: Letters: Patent, is— ... ..

{ - L-The srrangement:of. a rod, F; secured in

one of : the: pistons of: o .direct-acting -engine
and- extending -alongside. the: other. cylinder:%: :

said:rod serving:te actaate thesteam-valveof .

 the auxiliary or main eylinder, substantiolly -

in the manner herein shown and described.

2. The steam-chambers O, receiving steam
from behind the throttle and valves ¢, provided
with tappets k, extending into the steam-cyl-
inder A, for the  purpose of cushioning or ar-
resting the steam-piston, substantially in' the
mabtner herein set forth. o

This specification signed. by me this 21st day
of January, 1871. :

: A, 8. CAMERON.

‘Witnesses:

: - W. HAUFF,
E. F. KABTENHUBER.



