


UNITED STATES PATENT OFFICE, 
WILLIAM J. STEVENS, OF NEW YORK, N. Y. 

IMPROVEMENT IN DIRECT-ACTING ENGINES. 

Specification forming part of Letters Patent No. 109,963, dated December 6, 1870. 

To all whom it may concern: pump-cylinder, E, which cylinder is provided 
Beit known that I, WILLIAM J. STEVENS, with proper valve-chambers F. These parts 

of the city of New York, in the county and are all of well-known construction, and steam 
State of New York, have invented certain new is supplied to the steam-chest G of the main 
and useful Improvements in Direct-Acting En- cylinder in any suitable way-say through the 
gines; and I hereby declare that the fol- opening or pipe a. 
lowing is a full, clear, and exact description H H are the main valves, which are of the 
thereof, reference being had to the accompa- ordinary construction, and which operate in 
nying drawing, which forms part of this speci- connection with the cylinder-port b c and an 
fication. exhaust-passage, d, in the usual manner. 

Myinvention consists in a novelcombination, The main valves Hare operated by a piston, 
in a direct-acting steam-engine, of the main l, of an auxiliary engine or cylinder, m, in the 
valves of a steam-cylinder with the piston of following manner: To the said piston lapiston 
an auxiliary or valve-operating cylinder by rod, k, is attached, and this piston-rod k is pro 
means of a rocking lever, the ends of which vided with a rack, i, which engages with a 
take hold of a stem connected to said valves toothed segment, h, on the upper end of a lever, 
and therod of said piston respectively, whereby J, which leveris pivoted at a suitable part of its 
a positive motion is insured and unequal wear length-say at j-to any stationary object-the 
of the valves is prevented. . valve-cylinder F, for instance. A toothed seg 
My invention further consists in the combi. ment, g, on the lower end of the lever J en 

nation of a main cylinder and auxiliary cylin-gages with the rack if on the valve-stem e of 
der and said rocking lever with a regulating- the valves of the main cylinder, and moves 
chamber, whereby convenience of access to the the latter in a direction opposite to that im 
auxiliary cylinder and regulating-chamber is parted to the upper end of the lever J by the 
insured. piston l of the auxiliary cylinder. 
Myinvention further consists in animproved Rollers in n, or other suitable guides, serve 

arrangement of a steam-chamber in such rela- to keep the racks f and i in gear with the seg 
tion to the auxiliary cylinder and to the steam- ments g and h. The lever J may be provided 
chamber of the main cylinder as to cheapen with simple pins in its ends, arranged to en 
the construction of the parts and enable the gage with or move in transverse slots in the 
valve of the auxiliary cylinder to work on a rods k. and e, or pins projecting from the said 
horizontal seat. rodsk and e may engage with or move in slots 
Myinvention further consists in an improved in the end of said lever; or said lever may be 

means for adjusting the effective length of the connected to said rods by links or connections 
lever which operates the valve of the auxiliary in an obvious manner; but the arrangement 
cylinder, and thereby regulating the length of I have shown I consider the simpler, and it 
the stroke of the main piston. involves less friction. - 

In the accompanying drawing, Figure 1 rep- Steam is admitted to the auxiliary cylinder 
resents a central vertical longitudinal section on to operate the piston l by means of the 
of a direct-acting steam-engine embodying my valve O, placed in a chest, G', located between 
improvements. Fig. 2 is a vertical cross-sec- the said cylinder m and the mainsteam-chest 
tion, in detail, of the means employed for reg- G, so as to communicate freely with the latter 
ulating the stroke of the main piston. by means of a side pipe or passage. 
A designates the main cylinder; B, the The ports of the auxiliary cylinder n are 

main piston moving therein, the latter being, designated by the letters p and r, and they 
of course, provided with a piston-rod, C, pass. pass underneath the seat of the valve O out 
ing through a suitable stuffing-box, and being ward to and upward through the walls of the 
connected to that part of an apparatus which steam-chest G' of the auxiliary cylinder to 
is to receive a direct reciprocating motion. the ends of the cylinder m, and each port is 
In the drawing I have shown said piston- alternately placed in communication with the 

rod C as connected directly to the piston of a chest G' and the secondary exhaust-port d", 
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is moved up and down in a slot in the valve- ber with the auxiliary cylinder, rocking-lever, 
operating lever. The arrangement herein de 
scribed is superior, for the reason that the ad 
justing-wheel M is nearer the fulcrum, and 
therefore derives less motion from the lever K, 
so that the stroke is more readily adjusted 
when the pump is in rapid motion. It also 
gives the auxiliary valve a motion coincident 
with that of the main piston, while the first 
plan reverses it, and would therefore be inap 
plicable in many cases. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. The combination of the auxiliary cylinder, 

rocking lever, and main valves of a direct-act 
ing steam-engine, substantially as and for the 
purpose herein specified. 

2. The combination of the regulating-cham 

and main valves of the main cylinder in a di 
rect-acting steam-engine, substantially as here 
in specified. 

3. The arrangement of the steam-chest of 
the auxiliary cylinder between said auxiliary 
cylinder and the steam-chest of the main cylill 
der, substantially as and for the purposeshere 
in specified. 

4. The combination of the adjusting-wheel 
M and swivel 0 with the lever K and connect 
ing-rods and valve O, substantially in the man 
ner and for the purpose herein specified. 

W. J. STEVENS, 
Witnesses: 

M. M. LIVINGSTON, 
T. B. BEECHER. 

  

  


