
(No Model.) 2 Sheets-Sheet 1. 
V. GREENWOOD, 

WALWE GEAR 

No. 446,406, Patented Feb. 10, 1891. 

1. C. --S2 

& 

O 
N 

N 4. 
N- Sss, 

*% s H 
as is N is 

S 23. 
J NS 

Y 

is is S INVENTOR 
WITNESSES : o/2244 e6 %'eeeeeeeezA, 

42. 2% By has 4ttorneys, 
6.X. dav. ci?-au CóSS/aa-on ge 

  



(No Model.) - 2. Sheets-Sheet 2. 
M. GREENWOOD, - 

WALWE GEAR, 

No. 446,406, Patented Feb. 10, 1891, 

- 
( ) 
Ž 

W % N % ley EY 

QS 3. QS 
N J% N EE 

> 
S 

cy ZeSZ61 SS W 3 S S S E. W. N NSAA % 
S W 

NVENTOR: 

WITNESSES : 
22zz 92e2/327 By ?hes 4ttorneys, - 

-a, 7c., &aa/, CR-114-6.3 reas so 

  

  

  

  

      

    

  



UNITED STATES PATENT OFFICE. 

MICIIAEL GREEN WOOD, OF BELLEVUE, DELAWARE, ASSIGNOR TO THE HALL 
STEAM PUMP COMPANY, OF PLAINFIELD, NEW JERSEY. 

WALWE, GEAR. 

SPECIFICATION forming part of Letters Patent No. 446,406, dated February 10, 1891. 
Application filed December 20, 1889, Renewed January 20, 1891, Serial No. 378,456, (No model.) 

To all whom it may concern: 
Be it known that I, MICHAEL GREEN WOOD, 

a citizen of the United States, residing at 
Bellevue, in the county of New Castle and 

5 State of Delaware, have invented certain new 
and useful Improvements in Valve-Gear, of 
which the following is a specification. 
This invention relates to that class of valve 

gearing for steam-engines wherein the main 
Io slide-valve controlling the ingress and egress 

of Steam to the power-cylinder is steam-actu 
ated, and wherein the steam for actuating 
the main slide-valve is controlled by an aux 
iliary slide-valve operated by mechanical con 

I5 nection with a moving part of the engine. 
The present improvements on this character 
of valve-gear are especially applicable to 
Steam pumping-engines, and are designed to 
meet the requirements of this class of engines. 

2O The present improvements consist in the 
Special construction of the main valve, the 
arrangement of the ports between the main 
valve and the auxiliary controlling-valve, the 
means for connecting the two valve-chests to 

25 the steam or power cylinder, and in the me 
chanical connection between the auxiliary 
valve and the moving part of the steam-en 
gine, which in this case is the piston-rod. 
The improvements are illustrated in the 

3o accompanying drawings, in which 
Figure 1 is a vertical longitudinal section 

of the steam-cylinder of a pumping-engine, 
Fig. 2 is a vertical cross-section in a plane in 
dicated by the line 22 in Fig. 1. Fig. 3 is a 

35 partial vertical cross-section in a plane indi 
cated by the line 33 in Fig. 1. Fig. 4 is a 
plan view of the valve-seat for the auxiliary 
valve. Fig. 5 is a bottom view of the aux 
iliary valve. 

4o A is the steam or power cylinder. 
piston thereof. 
C is the piston-rod. 
D is the Steam-chest of the main valve. 
F is the valve-chest of the auxiliary valve, 

45 and G is the sliding auxiliary valve. 
The auxiliary valve G is connected rigidly 

to its reciprocating valve-rod II, which ex 
tends outwardly through an elongated stuff 
ing-box I, and is connected by a link J to the 

So short arm of an oscillating lever K. The 
long lower arm of this lever is forked, and 

IB is the 

i. Both ends of the piston being in constant 

the two forks a are each provided with an in 
wardly-projecting rounded stud b. The two 
rounded studs enter on opposite sides and fit 
into the annular groove c of the collar I, 55 
which is rigidly secured to the piston-rod C. 
Owing to this construction the lower end of 
the lever will be moved back and forth with 
the piston-rod, while the grooved collar and 
the therein entering studs permit the verti- 6o 
cal movement of the lower end of the lever 
and at the same time insure a constant close 
fit between the piston-rod and lever. The 
connection between the upper short end of 
the lever K and the link J is an adjustable 65 
one, so as to allow a variable extent of travel 
to the auxiliary valve G. The upper end of 
the lever K is provided with a longitudi 
nally-extending elongated slot d, in any de 
sired portion of which a transverse bolt e is 7O 
held by a locking-nut f. On a part of this 
bolt the link J is pivotally hung. 
The main slide steam-actuated valve E is 

connected to an actuating balanced piston 
M, which fits and slides in cylindrical por- 75 
tions g g at opposite ends of the steam-chest 
D. The central portion of this piston is re 
cessed around its entire periphery, and this 
central annular recess I is in constant Com 
munication with that portion of the steam- 8o 
chest into which the live steam enters. The 
main-valve-actuating piston is formed with a 
steam duct or passage i extending longitudi 
nally through it, said duct or passage having 
contracted openings or ports if at opposite 85 
ends of the piston, through which contraced 
openings or ports the said duct or passage 
communicates with balancing spaces or chalm 
bers l, k, in the steam-chest beyond the re 
spective ends of the piston. The duct or 90 
passage i is at its central portion ill constant 
free communication with the live steam by 
means of a transverse duct l, which opens into 
the annular spaceh. The live steam can thus 
freely enter the ducti, but is retarded and 95 
hindered in passing there from into the bal 
ancing spaces or chambers k l at opposite 
ends of the valve-actuating piston by reason 
of the reduced size of the contracted ports) 

TC)) 
communication with the live steam it is con 
sequently normally a balanced piston. 
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The valve-seat N of the auxiliary slide-valve 
G is provided with a central exhaust-port 1) . 
and two live-steam ports in 7 on opposite 
sides of the exhaust-port. An exhaust-pas 

5 sage O leads from the exhaust-port to the air 
or a condenser, and oppositely-extending pas 
Sages or ducts p 1) lead from the live ports in 
12, respectively, to the two spaces or cham 
bers k l at opposite ends of the main-valve 

Io actuating piston. To provide for cushioning 
the piston the ducts p open into the spaces 
or chambers k l a short distance from the 
extreme ends of the chest ID. The ports in n. 
in are approximately the same in length as in 

I5 width, being preferably circular, and in cross 
Section each should have an area approxi 
mately equal to that of the duct i in the main 
valve-actuating piston. - 
The auxiliary valve Ghas on its under side 

2O two transverse ports q q, respectively, near 
the opposite ends of the valve, the longitudi 
nal distance, between the axes of these ports 
being substantially equal to the normal ex 

...tent of travel of the valve. The width of 
25 each port () is Substantially equal to the diam 

: eter of one of the ports an in n, and the length of 
t each port (I is equal to the distance between 
the exhaust-port 17, and one of the live ports, 

sincreased by the diameter of one of the ports. 
3c. The two ports q q extend, respectively, in op 
'"posite directions from the longitudinal axis. 
of the valve, so that when the valve reaches 
the limit of its travel in one direction it, estab 
lishes communication between one live port 
in and the exhaust, and when it reaches its 
limit of movement in the opposite direction 
communication is established between the 
other live-steam port and the exhaust. It 
will be observed that during the intermedi 

4o ate portions of the travel of the auxiliary 
valve the ports n n n are all closed, and that 
it is only just at the ends of the travel of the 
valve that the ports are uncovered. When 
the auxiliary valve reaches its limit of mo 

'45 ition in One direction, communication is es 
stablished between the exhaust and one of 

, the Spaces or chambers k at one end of the 

35 

- main-Valve-actuating piston, thus relieving 
the pressure at that end. The piston is con 

5o sequently moved in that direction by the ex 
cess of steam-pressure at its opposite end. 
The movement of the piston closes the open 
ing leading from the spaces or chambers (c. 
into the duct p, and the pressure at opposite 

55 ends of the piston is equalized by the live 
steam passing through the contracted ports 
if and equilibrium is restored, so that when 
the auxiliary valve reaches its limit of travel 
in the opposite direction (thus relieving the 

6o pressure at the other end of the piston) the 
first action is repeated. 
s Owing to the described construction the 
main valve shifts only at the proper inter 

• vals and at the same time the auxiliary valve 
is a constantly moving one, so that the move 
ments of the valves are effected without em 

ploying tappets, springs, or other noisy or 
striking devices. 
The various parts of the steam-chest Dandl 

the valve-chest Fare constructed So that they 
can all be securely fastened to the power-cyl 
inder A by the employment of two through 
bolts O. O. 
The steam-chest D is formed of a Solid 

casting having two vertical passages r for the 
insertion of the bolts formed in lateral ribs S 
s on the casting. The valve-chest F is formed 
with its sides and ends in a single hollowed 
casting, and is formed with laterally-extend 
ing ears or ribs t t, having bolt-passages it it 
in line with the passages r, and the top plate 
or cover P of the valve-chest is provided with laterally-extending ears or ribs at us having 
bolt-holes a (c. in line with the passages it 'll, 
so that the same bolts secure the Valve-chest 
and its top plate in position. The bolts Screw 
into ears j if on the sides of the steam or power cylinder, so as to retain the casting in 
place. This construction renders, the parts readily and economically attachable and de 
tachable. 

I claim as my invention 
I. A valve-seat having a central exhaust 

port and two live-steam ports on each side of 
said exhaust-port, in combination with a slide 
valve having two transverse ports near its Qp 
posite ends, said ports extending in Opposite 
directions from the longitudinal axis of Said 
valve, the longitudinal distance between Said 
ports being substantially equal to the extent 
of the travel of the valve, and each port being 
long enough to reach from said exhallstport 
to one of said live-steam ports, substantially 
as set forth. 

2. The main valve of a steam-cylindel', a 
balanced actuating-piston therefor having a 
longitudinally - extending duct in constant 
communication with the live stealm and Com 
municating at opposite ends with balancing 
spaces or chambers at the respective ends of 
the piston, in combination with a valve-seat 
having a central exhaust-port and two live 
steam ports on each side of Said exhallst-port, 
said two live ports communicating with said 
balancing spaces or chambers, respectively, 
and an auxiliary slide-valve having two trans 
verse ports near its opposite ends, Said ports 
extending in opposite directions from the lon 
gitudinal axis of said auxiliary valve, the lon 
gitudinal distance between said ports being 
substantially equal to the extent of the travel 
of said auxiliary valve, and each port being 
long enough to reach from said exhaust-port 
to said live-steam port, substantially as set 
forth. 

3. The main valve of a steam-cylinder and 
a balanced actuating-piston therefor having 
a longitudinally-extending duct in constant 
communication with the live steam; said duct 
having contracted ports at opposite ends of 
the piston communicating with spaces or 
chambe's at the respective ends of the piston, 
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in combination with a valve-seat having a 
central exhaust-port, and two live-steam ports 
on each side of said exhaust-port, said two 
live ports communicating with said balancing 
spaces or chambers, respectively, and a con 
stantly-moving auxiliary slide-valve having 
two transverse ports near its opposite ends, 
said ports extending in opposite directions 
from the longitudinal axis of said auxiliary 
valve, the longitudinal distance between said 
ports being substantially equal to the extent 
of the travel of said auxiliary valve, and each 
port being long enough to reach from said 
exhaust-port to one of said live-steam ports, 
substantially as set forth. 

3 

4. The stealil - actuated main valve of a 
steam-cylinder, the reciprocating piston, and 
the piston-rod, in combination with a con 
stantly-moving auxiliary valve which controls 
the movement of said main valve, said con 
stantly-moving valve being mechanically con 
nected with said piston-rod so as to move in 
unison there with, substantially as set forth. 

In witness whereof I have hereunto signed 
my name in the presence of two subscribing 25 
witnesses. 

- MICHAEL GREEN WOOD. 
Witnesses: 

GEORGE II. FRASER, 
JNO. E. GAVIN. 

  


