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T al? whom it may concern:

Be it known that I, WiLLIS E. HALL & citi-
zen of the United States residing at Altoona,

“in the county of Blair, State of Pennsylvania,

have invented a new and useful,Improvement

in Reversmg Levers for Engines, which im-

provement is fully set forth in the followmg

' sp];amﬁcatlon and accompanying drawmgs in
“which— -

f0

- 1nvention.

s

Figures 1 and 2 represent side elevations of
reversing -levers for engines, embodying my
Fig. 3 represents a longitudinal
section of a portlon in line z 2, Fig. 1.

Similar letters of reference mdmate corre- |

sponding parts in the several figures.
The mechanical construction at present used
on locomotive-engines for the purpose of vary-

- ing the grade of expansion of the steam, con-
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~ structed so as o move forward or backward
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sisting of a rack, reverse-lever, and latch,does

not admit of a suﬁmently close adj ustment of
‘the cut-off, which necessitates throttling the-

steam more or less to obtain the proper work-

ing-pressure for the grade of expansmn which |

1t may be necessary to use. |
The reverse-lever commonly used is con-

between two notched quedrants and a latch on
the lever, governed by a spring, engages with

any one of the notches desired, and locks the

lever; buf, as a definite size of tooth on the
qua,drant 1s necessary for proper strength, it
is found impossible to obtain a close adjust-
ment of the cat oft-by the use of such mech-

- @nisin.
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Various means have been sungested for over-
coming the above difficulty—such as increas-
ing the number of teeth in the quadrant, or
employing steam or hydraulicreversing-gears,

.or a lever with two or more latches—but, as

far as I am aware, the use. of any of these

- has'not satlsfaetonlypreduced the desired Te-

sulf.

The purpose of my invention is to retain the
desirable features of the construction—as, for
instance,in locemotwes—-—of the lever rack, and

~ lateh, by which. the engine ean be easﬂy and

rapidly reversed, together with the simplicity
of the mechemsm but to so change the con-

- 8truction that the lever can be easily and

s

readily placed intoany of the possible positions
within the range of the rack, by which means

any of the possible grades of expansion can be |

| D and the latch- handle F.

the notches of the quadrant.

pressure, which, as is well known, is not con-

[ obtained. and the full boiler- pressure utlhzed -
and the lossresulting from throttling the steam o
and using low grades of expansion obviated. 5 5 -

~ To this end my invention consists of an in-

clined plane applied to the surface of the de-

vice which connects the lever with the latch,

a convenient form being a revolving bolt the j
surface of which is eccentrie.
lever tobe placed in any of the possible posi-
tions within the range of the rack, I construct

the eccentric of the bolt so0 that the throw
thereof is equal to the sum of a notch and the R

distance between two notches of the quadrant. 65
Referring to the drawings, A represents a

‘reversing - lever, B, the quadrant provided |

with a rack or notches; C, the reach-rod; D,

the latch which engages with the notches, and

E the link which is connected Wlth the latchi__ 70
- G represents a spring which is attached t0- -

the lever A and -bears agamst the lateh D,
thus holding the latter in engagement Wlthi'_

The latch, made to rise and fall, is conneeted 75 -
with the lever A in Figs. 1, 2, and 3 by means .
of-a bolt, H, which 1s rotetmgly fitted 1n said
latech, and has an eccentric portion which

freely enters a slot in said lever, one end of 8o - ‘;
| the bolt having a handle, J, Whereb}" the bolt =

may be readily rotated for adJ usting purposes..
The working of the particular- form de-
scribed, and asapplied tolocomotives,isabout ==
as follows: Whenstarting a train, the reverse- 85
lever is placed in full throw until the trainis -
well under way, when the lever is moved to- - _
ward the center of the quadrant or dead-point,
by which means the point of cut-off is made.
earlier and the ratio of expansion increased. go-

Forevery train (gradeandspeed desired) there

i3 one position of lever or ratio of expansion

which gives the most economic results. C
- With the construction as at present used, on
account-of not allowing a sufficiently fine 'ad-
Justment it 18 found necessary to place the

lever in such a position as will give a later .

cut-off and therefore a lower grade of expan--
sion,and to throttle the steam below the boiler-

ducive to economy. Toovercome thisl make
thesurface of the device connecting the reverse -
lever and latch upon the principle of the -

'mcllned plane and movable as already de-

To allow the 60 .
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- to the right or to the left, the lever will be | p
- thrown back or forward, as may be desired. |
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~ tive position of lever and latch can be altered,

lever within the range of the rack can be ob-

‘allows the lever to be placed in any of the pos-

‘scribed. The relative positions of the latch !

and lever can be so changed that any point of
cut-off can be obtained, which therefore allows
the use of the full boiler-pressure and the
proper grade of expansion. With the eccen-
tric-bolt, by turning the handle upon the bolt

It is preferable to make the total throw of the
boitequal to the distance of anotch and aspace;
for if this does not give sufficient change of
motion it will be seen that the latch can be

5

lifted and the lever moved back or forward I

one or more notches, when the lever can be
adjusted by means of the eccentrie-bolt to the
desired intermediate position.

By the above-described mechanism it will be
seen that any possible position of the reverse-

tained, while retaining the desirable features
of the present construction, such as rapidity
of handling, &c. So, also, the construction can
be such as to have the latch upon the side
passing through the center or in front of the
reverse-lever.. |

The essential feature of my invention is the |

application of the principle of the inclined
plane to the surface of the device or mechan-
ism connecting the reverse-lever latch with the
reverse-lever, by the motion of which the rela-

which, together with the notched quadrant,

vt

sible positions within the range of the rack.

-~ Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s— .

thereof, all substantially

|-
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1. An adjustable device for controlling ex-
pansion in locomotive and other steam-en-

| gines,consisting of the quadrant B with notches,

the reversing-lever A with slot therein, the
reach-rod C, the latch D, the bolt H, rotatably
fitted in said latch and having an eccentric
ortion working in the slot of the lever A and

provided with the handle J, the link L, con.-

pivoted to the lever A, and the spring (G, bear-
ing against the lever A and the lateh D, all of

‘said parts being arranged and combined sub-

stantially as described.
9. ITnadevice of the character described, the

| combination of a lever provided with a reach-

rod and having a bolt with an eccentric por-
tion connected thereto, the said bolt having
a latch pivoted thereto, and a notched quad-
rant, the throw of the eccentric of the bolt
being equal to the length of a mnotch of the
quadrantplus the distance between two notches
) as deseribed.

3. In a device of the character described, a
slotted reversing-lever having a latch con-
nected thereto, in combication with a notched
quadrant, a bolt having an eccentric working
in the slot of the reversing-lever, and a spring
bearing against the said lever and latch, said
parts being substantially as and for the pur-
pose set forth, .

WILLIS E. HALL.
IWit-I].BSSES:

JOHN A. WIEDERSHEIM,
A. P. GRANT.
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necting said latch to its handle ¥, the latter .
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