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UNITED STATES PATENT OFFICE

. ROBERT HARDIE, OF GOVAN,

BRITAIN

AND JOHN JAMES, OF EDINBURGH, NORTH
'AND JAMES G. COOPER, OF BROOKLYX,

ASSIGNORS TO THE

PNEUMATIG TRAMWAY ENGIN E GOMPANY OF N DW YORK N. Y.

IMPROVEMENT IN VALVE GEARS FOR ENGINES

Spemﬁcmtmn formmn‘ pmrt of Letters Patent No. 209 yAa74, da,ted_ October 29 1878 ‘11)]_)110‘11310]1 fled
: B ‘\/Ia,rch 25, 1878. |

) ;_To all wkom it may concem -
~ Beit known that we, ROBERT HARDIE of
~ Govan, in the county of Lanark, North Brlt
. ain,d OH‘\T JAMES, of Edmburgh in the county
. of Mid-Lothian, North Britain, and JAMES G.
- COOPER, of BIOOLlyn in the (::01,111135r of Kings
~ and. State of New York have invented certain
- new and useful Improvements in Valve-Gears, |
. of which the following is a descrlptmn, refer-
~ence being had to the accompanying drawm g,
. forming part of this specification.

- This invention relates to valve-gears for
‘steam, air, and other engines of various kinds,

S -111(,111(111:10' locomotive-engines, in which a link-
‘motion is used to control both the throw of
the main valve and of a cut-off valve, which
- - regulates the admission of the unpelhn o-fluid
- through the main vztlve, anda in which provis-

“ion is made for reversing or stopping the mo-

' tion of the englue Wlthout stoppin g the lmk |

-motmn

~ The mventlon consists in a novel combma-’_
N tmn of devices, 111cludmg a separate hand- |
lever attached {0 the main hand-lever of the

valve-gear, for varying the amount of cut-off,

“or for stopping all cut-off action, and ce.rtfun-

- devices, including an arc on or in said main

~ hand-lever, a connection between said hand-
~lever, and a rod connecting said arc with a

- bell- crank, and a connection between said bell-

crank and the sliding or adjustable block

. which controls the cut-off valve, the whole be-
- ing applied to a reversing lmk-motmn Or gear

| -for controlling both the main valve and the

 cut-off valve of an engine, and in which pro- |

~vision is made for reversing or stopping the

- motion of the engine without stopping the
" link-motion, and, preferably, in which inde-
. pendently- shdmg blocks adj ustable along the

same rocking link are respectively connected

~ with the main valve and cut off valve of the
engine.

- By this combmatmn mcreased faclhtles are

afforded for controlling the cut-off valve inde-

~ pendently of and while mampula;tmg the main

valve.
Figure 1 represeuts a partly broken or sec-

- tional side elevation of a valve-gear having

link A A, |
sition in relation to the block H H, and is *

! tion on the lme 2 2, lookmg in dlrectmn of the

arrow ¥ ;. Fig. 3, a further horizontal section

| on the same 11ne & x, looking in direction of

the arrow 2; and Flg 4, a Slde elevation and
diagram combmed showm g the valve-gear in

different positions to that 1llustrated for. 1t in
g, 1. |

A A 1S the valve OIJel'atlllﬂ' and 1eversmg

| link, made in two parallel parts or halves, but
v1rt11aJlly a ‘single piece, and forming but one
| link, said two parts or halves being connected
at thelr opposite ends by pins or studs b 0.
Said link, which has a slot or slots, ¢, init,and
18 of curwlmem form in direction of 1ts length o

as in other valve link-motions or gears, 18 ar-
ranged to rock upon or about the axis of its
stud or pin b as a center of motion by means
of its opposite end eccentric-rods B B, connect- -

ing the link with oppositely-set eccentrlcs on

the shaft of theengine. The pin'd also forms
the connection of said link with the wusual |
swinging frame or bars D D, the center of
motien of which is atd.

. B is the stem of the main valve, and F the
stem of the cut-off valve passing through it.

(3G isthe connecting device between the main- '

valve stem E and the sliding block H H on

‘the valve operating and reversing link A A.
| Said block H H, though made in two pieces,

1s virtually but blllﬂle block, by reason of

‘the pivoted attachment to said parts of the
connection G & This block H H is construct-

ed to embrace, and in its sliding adjustment

along the link A A i I8 gu1ded by, the exterlor

of sald link. |

1 is the connectlon or pivoted bar be:tween
the stem F of the cut-off valve and the sliding
block J of the valve Gperatmg and reversing
This block occupies an inside po-

fitted to have a sliding adjustment within the
slots ¢ of the link A A, so that 1t 1s free to

pass the block H H. -
- Thus one and the same lmk A A serves to
receive and actuate both block H H and bIlockJ

one of which—viz., H H—constitutes an outer
block, and the other J, of which constitutes an
Inner block Accordm gly as the block H H

- our mventlon applled I‘lg 2, a horizontal sec- | is shifted to one end ‘or the other of the link




2 ' | 209,474

A A will the main valve be set or reversed to
move the engine backward or forward, as the
case may be, and an adjustment in a reverse
direction of the block J relatively to the block
H H toward either end of the link will cause

the cut-off valve to be operated and to cut off

sooner or later in the stroke, according to the
distance of said block from the end of the link

% - toward which it is adjusted. | |
- When block H H and block J are adjusted |
- to occupy a eentral position along the link A

A, both valves move in unison. Such is the
position of the blocks, and corresponding po-
sition of the valve-gear generally, shown in
tall or by double lines in Fig. 4. The single
lines or diagram in the same figure represent
the blocks and valve-gear in a reverse work-
1ng position to that shown for them in Fig. 1.

K is the stopping or starting and reversing |

lever of the valve-gear, This lever controls

‘the main valve by its adjustment of the block |
H H along the link A A ; and to this end said

lever, which works-on a fulerum, e, is connected
with said block, through its connection G G,
by one or more rods, L, a bell-crank, M, and a
rod, N, connecting

the slot ¢ of the working-link A A. To this end

one arm or leg of said bell-crank is connected

with the sliding or adjustable block J, through
its connecting-bar I, by a rod, P. The other

-leg or arm of said bell-crank O has pivoted

to it at f a rod, Q, which is free to work on or
from the pivot f as a center of motion, and the
opposite or free end of which isin sliding gear
or connection by a slotted arc, R, with the le-

ver K, said arc being struck from the pivot /'
This rod Q has the position of its
free end in the arc R controlled by an inde-.
pendent lever, S, pivoted to the lever K, and

as a center.

within easy reach of the hand applied to the
latter. The lever S is connected with the rod
Q by arod, T. - -

When the parts are in the position repre-
sented 1n Fig. 1 of "the drawing, then the en-

- gine 18 made to run in a given direction, the
- block J, which controls the cat-off valve, being
at or near one end of the link A A, and the !

g said bell-crank with the |
“hand-lever. K. O 'is a bell-crank, used in con-
trolling the reversal or stationary position of
the cut-off valve by or through the block J in-

essentially as specified. |

“block H H, which controls the main valve, be-

ing at the opposite end of said link, and the
cut-off valve being made capable of independ-
ent adjustment to vary the time of cutting off
the 1mpelling-fluid in the stroke of the engine
by thé separate manipulation of the lever S
and movement of the rod QQ in the slotted arc
I3, which changes the position of the block J
in the link A. A. When the parts are in the
position represented in full or by double lines
1n Fig. 4, then the blocks J and H H are mid-
way of the link A A. This stops the engine,
or, rather, prevents any further admission of
impelling-fluid to the working-cylinder, and
any separate manipulation of the lever S has

no effect upon the cut-off valve, as the rod Q,

if worked up and down within the slotted arc
IR, has no effect upon the bell-crank O to move
1t one way or the other. When the parts are
in the posttion represented by diagram or sin-

gle lines in Fig. 4, then the engine is reversed.

Although provision is here made, by sepa-

rate manipulation of the lever S, for varying
the amount of cut-off, it does not necessarily
follow that any variation should take place

when reversing the engine, as by simply fix-
ing the lever S relatively to the lever K when
the free end of the rod Q is at top of the

arc IR, the movement of the lever K alone in .

elther direction to the full extent of its stroke

causes the blocks J and H H to be moved to
“opposite ends of the link A A, and effects the

reversal of the engine. o
To facilitate variation of the cut-off valve,

“the lever S should have combined with it a

graduated arc and set-screw.

We claim— '

The combination of the separate hand-lever
S, the main hand-lever K of the valve-gear,
having said lever S attached to it, the arc R,
the connection T, the rod Q, the bell-crank O,
the connection P, and the sliding or adjusta-
ble block J, which controls the cut-off valve,

- ROBERT HARDIE.
JOHN JAMES.
- JAMES G. COOPER.
Witnesses: -
FRED. HAYNES, -
VERNON H. HARRIS.
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