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UNITED STATES PATENT OFFICE. 
ADAM s. CAMERON, OF NEW YORK, N.Y. 

IMPROVEMENT INVALVE-GEARS FOR DIRECT-ACTINGENGINES, 

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

''n al vhom it may concer: 
Beit known that I, ADAM. 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 followingto be afull, clear, and exact 
description thereof, which will enable those 
skilled in the art to make and use the same, 
referencebeinghad to the accompanying draw 
ing, forming part of this specification, in 
which drawing 

Figure 1 represents a sectional side view of 
my invention. Figs. 2, 3, and 4 represent 
modifications of the nechanism illustrated in 
Fig. 1. 

Similarletters indicate corresponding parts. 
This invention relates to a direct-actingen 

gine in which the valve of the auxiliary or 
main steam-cylinderis actuated by means of a 
rod secured to the piston of the pumping-cylin 
der and extending alongside of the steam-cyl 
inder, or vice versa, in sucha manner thatthe steam-cylinder and the pumping-cylinder can 
be placed as closetogetheras maybe desired, 
and at the same time a positive motionis im 
parted to the steam-valve. 
This inventionalso relates to the arrange 

ment of steam-chambers in the heads of the 
steam-cylinder, saidheads being provided with 
seats for valves, which are situated in the 
steam-chambers, and from which extend arms 
in the interior of the cylinder in such a man 
ner that, whenever the piston approaches the 
end ofits stroke, one of said valvesis opened, 
and the steam admited to the cylinder serves 
to cushion the piston. 

In carrying out thisinvention Iluse, by pref. 
erence, a mechanism suchas shownin Fig. 1; 
but it is obvious that this mechanism may 
undergo various modifications-such, for in 
stance, as Ihave shown in Figs. 2, 3, and 4. 
In the drawing, the letter A designates the 

steam-cylinder of a direct-actingengine, which 
is provided with a piston, B, connected by 
means of a rod, C, with the piston D of the 
pumping orblowing cylinder E. The diame 
ter orbore of this last-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 orothersuitable 
material, and this band is carried round a 
drum, H, and fastened at its other end to the 
circunference thereof. With the drum His 
connected a cog-wheel, I, which gears in a 
toothedrack, J., and a rod, K, extends fron 
thisrack to a sleeve, a, whichis fitted on a 
handscrew, L. The Tod Kis made insections, 
Whichare united by a screw-coupling, b, só 
that it (the rod) can be lengthenedor short 
ened, as maybe desired; and the connection 
between said rod and the sleeve a is efected 
by a pivot, c, so as to allow the same to ac 
commodate itself to the varying positions of 
the sleeve, said sleeve being atached to the 
screw, so that it turns freely thereon vithout 
being permited to move in the direction óf 
its axis. The screw Listapped into the head 
d of the spindle e, from which. extends 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 Jis 

attached a Weight, N, which has a tendency 
to turn the drum Hin the direction of arrow 
1,(marked thereonin Fig. 1) anda bracket, g, 
which projects over the rearedge of said rack, 
prevents the sane from getting out ofgearwith 
the cogwheel L. 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 Jis carried 
down by its weight N, and the screw L turns 
down, 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 Dis moved in the direc 

tion opposite to arrow 2 the band Gis un 
vound from the band H, and the said drum 
is turned in the opposite direction to the ar. 
row l. The rack J is raised and the screw Lu 
is swung up, causing the auxiliary valve to 
move solas to admit steam at the inner end of 
the steam-cylinder. 
By turning the screw Lin or out the dis 

tance between the pivot c and the head d of 
the valve-spindle can be shortenedor length 
ened, and the time when the steamis changed 
in the auxiliary and main cylinders canbe ac. 
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commodated to the speed at whichthe main 
piston travelis. . . . . . 

: On the heads of 

8 

rior of the cylinder: 
From this descriptionritwill belunderstood: 

that thevalvesi arekept closed by the press. 
ure of the steam acting on their backs; butif the pistonistrikes one of thé tappetarmsk the 
appropiatevalveis opened and the steamadº 
mited to theeylinder cushions the piston. ... 
The distaucetowhich thetappe 

:be made adjustablesiatiédistanceo 
which they projectinto the 
commodáted to diferent speeds. . . . . . . . . . . . 
The connection between the rodF which exteñdisfrom thépiston Dalongsidethépisto. 

Aand the valve of the auxiliaryormain Icyl. 
inderº mayº be modified invarióus diferent 
vays such, for instance, as shown in Figs..2, 
3, and 4. 

auxiliary 
tappets, moneon each side of the valve-chest, 
and, bythe action of these tappets on the tubu 
lar slide l, the valveis changed. 

In Fig. 3 the rod F carries a bracket, P, a 
side view of whichis shown in Fig. 3°. This 
bracket is firmlykeyed to the rod Fland it 
carries a pivot n on the outer end of which 
swings a societ piece, o, the socket p of which 
is intended to receive the end of an arm, q, vhich swings Loosely on the valvespindle o. 
On this spindleare firmly secured two arms, r, 
provided with set-screws s, and as the rod F 
is moved back and forth by the piston Dº the 
arm qalternatelystrikes one and thén theother 

Mº a ads of the steam:cylinders forma 
chambers Ovhichiarestipplied with live steami 
fronibelind the throttle, and which communi 
cate with the interior of the cylinderthrough 
apertures. Theseaperturesare coveredeach 
by a valve, i, whiehiswings on a pivotj, and 
from whichi extends a tappetsk, into the inte: 

a tarmsk ex: tendintothecylinder maybe greateriorlesser, 
'according to the desired mean speed of the 
piston; audif desired, said tappetarismay 

cylindercan beae: 

In'Eig2 the rodJFextendsthrough a tube, 
lwhichslides instuflug-boxes in thevalve: 
chest of the auxiliárycylinder and carries the 

valve. On the rodFare secured two 
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of the setscrewss, and thereby thevalve;is. 
changed... . 

In Fig. 4the rod-Eisprovided with two cam 
pieces, twich action arms-uinquinted in the yavespindlec, sogasto changethe steagaat 
the proper intervals. ; ; ; ; 

Inteitherof these cases themain piston may: 
becashioned;inthemannershowain Fig. 1 by means ofhinged valves: i;with tappetski: 
orinstead of this arrangemenutthesteam-ports. 
(see Fig. 4) maybe locatediatsucha distance 

from the cylinder-heads thattle exhaust of the. 
steamis stopped sometime before the piston. 
has traveled totheendofitsstroke, secondary 
steau-portsto being provided, whichareso 
Small thatthey check the exhaust and a sufi. 
cientº quantity ofisteamis retainedin theeyl. 
inderto cushiºn thepiston, These seconday; 
steamportsalso serveto admitasmal quan 
tity ofsteam to the cylinder tostart the piston 
onlits returnistroke utilithe:same passes the 
main port, when the full head ofsteam begins 
to action it. . . . - - . . . . . . . . . 
: Jtis obvious that the rodF maybelfastencd: 
in: the steampiston, as:wellas in the: pump 
piston, withoutchanging the result. : ; ; 
What I camas: new and desire to: secure 

by Letters: Ratentis-.. . . . . . . . . . . . 
1: Theatrangementofa rod, F; securedir 

one of the: pistons of a direct-acting engine 
and extending alongside.the; otler cylinder: 
saidºrod servingto, actuate thestean-valve of 
the auxiliary or maineylinder, substantially 
in the manner herein shown and described. 

2. The steam-chambers O, receiving steam 
from behind thethrottle andvalvesi, provided 
with tappetsk, extending into the steam-cyl 
inder Afor the purpose of cushioning orar 
resting the steam-piston, substantially in the 
mahner herein set forth. 
This specification signed by methis 21st day 

of January, 1871. v. 
A. S. CAMERON. 

Witnesses: 
W. HAUFF, 
E. F. KASTENHUBER. 

  


