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UNITED STATES PATENT OFFICE. 

GEORGE I. ROCKWOOP, OF WORCESTER, MASSACHUSETTS, 

VALVE MECHANISM FOR ENGINES. 

SPECIFICATION forming part of Letters Patent No. 528,999, dated August 7, 1894. 
Application filed May 2, 1893, Serial No. 472,813, (No model.) 

To all whon, it may O72,262772 
Be it known that I, GEORGE I. ROCKWOOD, 

a citizen of the United States, residing at 
Worcester, in the county of Worcester and 
State of Massachusetts, have invented a cer 
tain new and useful Improvement in Valve 
Mechanism for Steam-Engines, of which the 
following is a specification, reference being 
had to the accompanying drawings, forming 
a part of the same. - - 
My invention relates to certain improve 

ments in that class of engine valves, in which 
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the steam and exhaust valves are contained 
in a skeletonized plug, provided with valve 
seats and placed within an opening in the cylinder casting. 

Figure 1 represents a side view of a steam 
engine cylinder having a portion broken 
away, in order to show the interior of the cyl 
inder with its steam passages and represent 
ing the steam and exhaust valves in trans 
verse sectional view. Fig. 2 represents one 
of the sliding valves. Fig. 3 is a longitudi 
nal, central, sectional view of a portion of the 
skeletonized plug containing the valve seats 
shown on a larger scale, and on line 3, 3, Fig. 
7. Fig. 4 represents a portion of the skele 
tonized plug, detached from the cylinder and 
shows a bottom view of the valve actuating 
mechanism. Fig.5 represents the same parts. 
in longitudinal, vertical, sectional view as are 
represented in Fig. 4. Fig. 6 is a cross-sec 
tion online 6, 6, Fig. 4. Fig. 7 is a cross-sec 
tion, on line 7, 7, Fig. 5, and Fig. 8 is a cross 
section, on line 8, 8, Fig. 5. v 
The object of my invention is to provide an 

improved actuating mechanism, by which the 
reciprocating valves of a steam engine can 
be moved to open and close the steam pas 
sages communicating with the cylinder and 
it consists in the construction and arrange 
ment of the operating mechanism by which 
the valves are moved, as hereinafter de 
scribed and specifically pointed out in the 
annexed claims. 

Referring to the drawings, A denotes the 
interior of the steam cylinder; B the steam 
chest and C the exhaust chamber, all inclosed 
by a single casting in the usual manner. 
The cylinder casting is provided with trans 
verse holes at each end of the cylinder to 

receive a skeleton plug, preferably made 
slightly tapering, to fit closely in a tapering 
hole in the cylinder casting and within which 
are arranged the valve seats and valves. One 
of these skeleton plugs is shown in sectional 
view and in its proper position in the cylin 
der casting at D in Fig. 1 of the drawings. 
The skeleton plugs are provided with longi 
tudinal bars a, b, c, having their outer sur 
faces lying in a common circle and in contact 
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with the cylinder casting at a, b', and c'. 
The longitudinal bars a, b, c, are united at 
their ends by circular heads, one of which is 
shown at D', Fig. 4 and the other at D in 
Figs. 7 and 8. The bars a,b,c, are also united 
throughout their length by webs d, e and f; 
and the Webs, d and e inclose circular cham 
bers D and D to receive longitudinally slid 
ing piston valves E and E, each of these 
valves consisting of a series of disks Eunited 
by bars E'. In the web d are a series of 
openings F, through which steam is admitted 
from the steam chest B to the valve chamber 
D and upon the opposite side of the valve 
chamber D are a series of openings F, 
through which steam passes from the valve 
chamber Dinto the cylinder. The openings 
F' are not placed opposite the openings F, so 
that the steam entering the valve D through 
the openings F, will be obliged to pass a short 
distance, lengthwise the valve chamber D8 
before escaping through the openings F into 
the cylinder. 
The web d forming the walls of the valve 

chamber Dis provided upon each side of the 
openings F, F, with raised annular valve 
seats F, accurately fitting the periphery of 
the disks E° of the valve E. 
The valve E is provided with a stem G pass 
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ing through the head D' and connected with 
valve operating mechanism, hereinafter de 
scribed by which a longitudinal sliding mo 
tion is imparted to the valve E, whereby the 
disks E are made to coincide with the valve 
seats F, as represented in Fig. 5, by which 
the steam is prevented from passing along the 
valve chamber from the openings F to the 
openings F, thereby closing the valve to the 
passage of steam from the steam chest B to 
the interior A of the cylinder. 

95 

IOC 

The web e incloses a circular chamber D 
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provided upon one side with openings H com 
municating with the interior A of the cylin 
der and upon the opposite side with openings 
H' communicating with the exhaust chamber 
C. Upon each side of the openings H, H', 
aire annular valve seats H fitting the periph 
ery of the disks E° of the valve E'. The con 
struction of the valve chamber D with its 
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steam passages, valve seats and sliding valve 
E are exactly like the construction of the 
valve chamberID and its corresponding parts. 
The valve E' is provided with a valve stem 

G' sliding in a bearing in the head D and 
connected with valve operating mechanism 
as hereinafter described. 
In Fig. 5the valve E is represented as open 

and allowing the steam to pass from the in 
terior of the cylinder through the openings 
H to the valve chamber D as indicated by 
the arrow 3, Fig.8 and to pass lengthwise the 
chamber D and over the valve seats H and 
escape through openings H', as indicated by 
the arrow 4, Fig. 7, into the exhaust chamber 
C. When the valve E' is moved longitudi 
nally so the disks E° will coincide with the 
valve seats H, the exhaust valve becomes 
closed and when the valve E is moved longi 
tudinally from its position as represented in 
Fig. 5 half the distance between its valve 
seats F, it will be brought into a position cor 
responding with the position of the valve E', 
as represented in Fig. 5 and the steam valve 
will then be open to allow the passage of the 
steam chest B to the interior of the cylinder. 

It will be obvious that in whatever position 
the valves E and E may be placed, steam will 
be admitted upon opposite sides of the valve 
disks E, so that the pressure of steam will 
be exerted in opposite directions and the valve 
will become “balanced' so the pressure of 
steam will not resist the longitudinal move 
ment of the valve, neither will the pressure 
of steam be applied to increase the pressure 
between the periphery of the disks E°and the 
valve seats F and H. In this class of bal 
anced steam valves, it has been customary to 
form the valve in the shape of a spool con 
sisting of two heads united by a central body, 
but I prefer to unite the valve disks E* by 
connecting bars E placed near the periphery 
of the disks, thereby leaving the central space 
between the disks free for the passage of 
Steam. 

Valves of this class are usually formed with 
but two disks, or heads, fitting annular valve 
seats and closing the valve chamber to steam 
passages at the ends of the chamber and I 
believe it to be new to construct this type of 
balanced valves with a series of disks sliding 
in a common valve chamber, which is pro 
vided with openings upon opposite sides, 
each series of openings communicating with 
a common steam passage extending length 
wise the valve chamber, in the manner I have 
above described. 

integral there with is a shell I, supporting the 
valve operating mechanism, by which a deter 
minate reciprocating sliding motion is given 
to the exhaust valve E and a reciprocating 
sliding motion of variable extent is imparted 
to the steam valve E. Journaled upon the 
exterior of the shell I is a cam sleeve J, pro 
vided with cam slots J, J placed obliquely 
to the plane of rotation of the sleeve J and 
having a lug J connected with an eccentric 
rod in the usual manner, by which a definite 
oscillating motion is imparted to the sleeve 
J. The valve stem G' carries a stud J. and 
cam roll J entering the cam slot J in the 
sleeve J, so the oscillation of the sleeve will 
impart a reciprocating motion to the valve 
stem G' and valve E. 

Sliding in ways in the shell I and within 
the sleeve J, is a plate K carrying a stud K 
and cam roll K, entering the cam slot J in 
the sleeve J, So the oscillation of the sleeve 
will cause a reciprocating sliding motion to 
the plate K. The plate K is provided with 
lugs K supporting a pin K, on which is piv 
oted a latch Kheld up by a spring IK car 
ried by the plate K. Sliding above the plate 
IK is a plate I provided on its lower side with 
a shoulder L' adapted to be engaged by the 
latch IK and upon its upper side with a fork 
Li engaging an annular groove L in a collar 
L', which is split and clamped upon the valve 
stem G by a nut and bolt LP. 
The sliding motion of the plate K toward 

the left in Fig. 5, will also slide the plate L 
and valve E, causing the valve to be opened 
and steam to be admitted from the steam 
chest B to the interior of the cylinder. At 
tached to the end of the valve stem G is a 
piston M, sliding in a cylindrical chamber M' 
formed in the shell, or casting I, and consti 
tuting a dashpot. Between the piston Mand 
end wall of the chamber M' is placed a spiral 
spring M, which is compressed as the valve E 
is opened and the tension of this spring serves 
to reverse the motion of the valve and close 
it, when the latch K is released by the cut 
off mechanism. The chamber M' is closed at 
its outer end by a plug M, which contains an 
opening M to receive the plane end M of a 
screw threaded bolt M. The end M of the 
bolt is bifurcated to allow air to escape from 
the chamber M', when the piston M is re 
versed by the action of the spiral spring M: 
the size of the air opening in the bolt being 
adjusted by the longitudinal movement of 
the bolt in the opening M'. The escaping air 
passes through a chamber M containing loose 
fibers of asbestus to break the force of the 
air current, thence, through the openings M. 
and M. 
The cut-off mechanism consists of a ring N, 

journaled about the shell J and capable of an 
Oscillating motion thereon in the same man 
ner as the sleeve J. The ring N is provided 
with a projecting lug N by which the ring is 

Projecting from the head D'and preferably connected with the governor rod, so the ac 
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ring, whereby said lever is carried against and forming a collar to hold said cam sleeve 
said curved finger to release said latch and in place, substantially as described. 
leaS y WE Ri. of said valve is Dated this 24th day of April, 1893. 

reversed, substantially as described. 5 9. The combination of shell I, supporting GEORGE I. ROCKWOOD. 
the valve operating mechanism, a cam sleeve Witnesses: 
journaled upon the outside of said sleeve and RUFUS B. FoWLER, 
a shell O, inclosing the outside of said shell EMMAKESTER, 

  


