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UNITED STATES

PaTeNT OFFICE.

WILLIAM P. HENSZEY, OF PHILADELPHIA, PENNSYLVANIA.

REVERSING-GEAR FOR LOCOMOTIVES.

SPECIFICATION forming part of Letters Patent No. 259_,538, dated June 13, 1882,
Application filed November 7, 1881. (No model.)

To all whom it may concern :

Be it known that I, WirLiAM P. HENSZEY,
a citizen of the United otates, residing in
Philadelphia, Pennsylvania, have invented an
Improvement in Reversing- Grear for Liocomo-
tives, of which the followmg I8 a specification.

My invention relates to certain improve-
ments in that class of mechanism for facilitat-

ing the operation of the reversing-shaft of a
{ thehollow tapering plug-valve,as being simple

locomotive-engine, which consists in the com-
bination of a small steam-cylinder with a hy-
draulic cylinder, the piston-rod common to

- both being connected to the said reversing-
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shaft, and appliances for operating certain
valves of the said cylinders being under the
control of the engineer, the object of my im-
provements, which are tally described herein-
atter, being fo give the engineer better control
of the valves of the locomotive than he can ac-
quire by ordinary reversing mechanism of the

class to which my mventlon relates, and to

attord him facilities for observing the results

of the manipulation of the valves of the steam
and hydraulic cylinders.

In the accompanying drawings, Figure 1 is
a plan view of the steam and hydmuho cylin-
ders, partly in section; Fig. 2, a side view of
the said cylinders, wnh mechanism for operat-
ing the valves, and certain indicating devices
referred to heremaftm Kig.3,a sectmml View
of the valve and ports of the steam-cylinder;
Kig. 4, a sectional view of the valve and ports
of the hydmuhc cylinder; Fig. 5, an enlarged

sectional view of the valve of the hydraulic |

cylinder, and Fig. 6 a diagram illustrating a
modified arrangement of the two cylinders.
Two cyhnders A and B, are required to
carry my invention into effect the former be-
ing the steam-cylinder, and the latter I term
the ‘“ hydraulic cylinder,” although oil is the
liquid preferred for use in connectlon with 1t.
The steam-cylinder differs in no respect from

~ that of an ordinary steam-engine, there being
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the usual steam-ports, a ¢’, exhaust-port b, and
an ordinary slide- valve, B’ for which however,
may be substituted a cylmdrlcal “mlve, or, 1n-
deed, any other valve used in connection with
steam-engines. . I prefer, however, the com-
mon slide-valve shown. The hydraulic cyl-
inder B has a piston, d, connected to the pis-
ton ¢ of the steam- cyhnder by the piston-rod

‘¢, @ continuation, ¢/, of the same rod passing

|' througﬁ a stuffing-box, 7, of the said hydraulic

cylinder. Two passages, m #, communicate
with the interior of the hydraulic cylinder,one 53
at one enid and the other at the opposite end
of the same, and meet at a chest, §/, contain-
ing a valve, D, by which the said passages can

| be made to communicate with or be cuf off
from each other. While different kinds of 6o

valves may be used for this purpose, I prefer

and economical ;. and as there are no sudden
changes of temperature to interfere with the

| free"working of a valve of this class in connee- 65
| tion with the hydraulic cylinder, the valve,

‘moreover, is always maintained in a thor-
oughly lubricated condition by the oil which
has to pass through it. .

1t should be stated here that the rod ¢’ is. 10
connected to an arm on the reversing-shatt of
the locomotive, and that thevalves of the two
cylinders havefo be sooperated that the steam
admitted to the ¢ylinder A will, in conjunection
with the oil which is always in the cylinder B,. 13
accomplish precisely the same duaties which an
engineer has to perform in manipulating the
ordinary reversing-lever.

Alever, B,ispivoted tothe hydraulic eylinder
at x, or to any other fixed object, the valve-rod » 8o
of the steam-cylinder being connected to one
arm of this lever,and the other arm being prop-
erly connected toalever,n’,of thevalve D of the
hydraulic eylinder. Fhis permits me to use a .
reversing-lever, H, in about the same position 8s
as the ordmarv reversing-lever in the cab of a
locomotive, the short arm of the lever H being
connected 1n the present instance directly to
the long arm of the lever K by a rod, w. 1t
will be evident, however, that mechanism other go
than that described may be used for causing
the valves of the two cylinders to operate si-

| multaneously and permit them to be actuated

by a lever, H, the character of the connections
in many eases depending upon the locationof gz
the two cylinders and their relative arranges-
ments, for it is not even essential that the two
cylinders should be arranged in line with each
other., They may, for instance, be situated one
above the other, the piston-rods being con- 100
nected to a lever, as shown in Ifig. 6, and the
piston-rod of the hydraulic cylinder being con-

nected to an arm on the reversing-shaft.
On 1eferrmg to Fig. 5 it will be seen that‘



thevalve D hasthree ports, ¢, ¢/, and %, YWhen |

the arm »’ has been moved toits full extent to

the left, as indicated by dotted lines in that

figure, the ports ¢ and ¢ will atford a com-

munication between the passages m and n of

the bydranlie cylinder, the port ¢ being out of

-service; and when the arm has been moved to

IO

1ts extreme limit to the right the ports ¢

t and ¢
will afford a .commuuication between the two
passages, the port ¢ being out of service; and
when the arm »/ 18 in a vertical position, and
this is its normal condition and that of the

- valve, the Jatter will have closed Dboth pas-

- sages m aund n, and the valve can be moved in
~either direction to a limited extent from its
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- operating the valve-gear of steam-engines, and |

normal position without opening the communi-
cation between the two passages.

It should be bhere remarked that 1t 1S not

new to use a small steam-eviinder and by-
draulic e¢ylinder with connected pistons for

that the valves of the steam-cylinder and hy-

~draulie eylinder have been so connected that

25

- of one eylinder have to the valve
of the other cylinder, this relation being such
that results are attained which may be ex-
plained as follows: The force exerted to oper-

20

35

4.0

45

50

55

60

they could be operated simultaneously by a

band-lever.
The main feature of my improv ement COn-
sists in the relation which the valve and ports

ate the reversing-shatt 1s due to the pressure
of steam on the piston of the steam cylinder,
and the movement effected by this pressure

of steam is controlled by the hydraulie cylin-

der. In moving the hand-lever H from its
vertical or normal position, Ifig. 2, to the left,
in the direction of its arrow, the slide-valve
will admit steam tothecylinder before the com-
munication between the two passagesm and »n
of thehydrauliceylinder is open, and hence the
piston of the said hydraulic cylinder is locked
by and between two volumes of 01l in thesame,
and the piston-rod and reversing-shaft are con-

sequently immovable. At this time steam has

been exhausted from the cylinder A on one side
of the piston and live steam is present on the
opposite side, ready to perform its duty before
the valve of the hydraulic cylinder permits it
to move the piston.
movement of the hand-lever in the direction of
the arrow the valve D will begin to open the
communication between the two passages m

and n, and the pressure exerted by the steam |

will cause the piston of the hydranlic ¢ylin-

der to force the oil from one end of that cylin-

der to the other, and permit the steam to move
the rod ¢’ in the direction of the arrow with a
rapidity commensurate with the extentof open-
ing of the valve D to the passages m and #n
and the time taken to force the oil through
these passages, so that the engineer can effect
a comparatively slow or rapid movement of

~ the reversing-shatt, as circumstances may sug-
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oest, by manipulating the hand-lever. Pre-
cisely the same proceedingstakeplace when the
hand-lever is moved from its vertical or normal

and ports.

But on continuing the.

1
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position in a direction contrary to that pointed
out by the arrow,when the piston and piston-
rod have to be moved back for reversing the

L engine, and causing it to go ahead, the steam

in all cases being admitted to the steam-cylin-
derready to perform the functions determined
| by the movement of the valve of the hydraulic
eylinder. This result is due to the fact that
during the simultaneous movements of the
valves of the two cylinders the ports m and »
of the hydraulic cylinder remain covered by
its valve for a longer period than the steam-

| ports of the steam-cylinder, so that whatever
valves may be used in connection with the
“steam and hydrauliceylinders they should bear

such relation to their ports that when the le-
ver is moved in either direction one of the
steam -ports of the steam-cylinder shall be

open to admit live steam and the other open

to the exhaust before the valve of the hydraulic
cylinder permits the fluid to pass from one end
of the said cylinder to the other. |

. The only duty which an engineer has to per-

forminmanipulating the hand-lever H in addi-

tion to that required in operating an ordinary
lever is that of restoring the lever H fo its

‘normal position, after hehas moved itineither

direction, to bring about the desired result.
This is for the purpose of locking the piston of
the hydraulie ¢ylinderand arrestmﬂ' the move-
ment of the reversing-shaftatthe desired point.

Tor instance,ifthe engineer finds 1t necessary,

after moving the hand-lever in the direction
of the arrow-—say half-way fo its fullextent—
to arrest the pistons and reversing - shaft, 1t
becomes necessary to lock the piston of the
hydraulic cylinder at the desired point; and
in order to do this the engineer must, the in-
stant this point is reached, move the hand-
lever to its normal position, thereby operat-
ing the valve Dand causing it to close the com-
munlcation between the two passages m =,
when the piston of the hydraulic cylinder will
be locked between two volumes of oil, and 1n
thus restoring the hand-lever toits normal po-
sition the valve B’ must move with it, and the
steam contained in the steam-cylinder will be
exhausted. Whatevermovement of the hand-
lever 1s made for accomplishing
extent of movement of the reversing-shatt in
either direction, that movement of the hand-
lever should be followed the moment the de-
sired etfect has been attained by its restora-
tion to 1ts normal position. It must be re-
membered, however, that there is no direct
connection between the piston - rod or mech-
anism connected therewith and the hand-lever,
and that the cylinder must often be situated at
a point whence the engineer cannot observe
the actual results of the movement of the le-
ver, his only knowledge of these results being
acquired by the performance of the engine.

Hence 1t 1s important that theengineer should

know at a glance, without waiting to observe
the eff

on the engine, that the duty he intended to
perform by that movement has been actually
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‘ect of any movement of the hand-lever .
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accomplished.
stand M, which is secured withinthe eabof the
locomotwe, a lever, W, one arm of which 18
connected by any suitable devices—a rod, k,
s for instance—to any part of the nwch&nism
connected to the piston-rod ¢, the long arm ot
the lever YV terminating in a projection which
18 close to the
stand M, without beuw* 1n actual C()Ilt’ict there-
with, thls apper edge ot the stand being in the
aAre of a cirele of which the pivot-pin of the le-
ver VW is the center, and this edge 1s so gradl-
nated to accord with the movement of the pis-

1O

tonsthatbyglancing atthepointerand the grad-

nations the engineer can at ouce deterinine
‘whether bis-movement of the hand-lever has
Leen attended with the desired results. IFor
instance, if the hand-lever in Ifig. 2 has been
moved from its normal position in the direec-
tion of the arrow to its full extent, the long
arm of the lever W will make the same move-
ment, and will remain at the point shown to
indicate that the result has been attained after
tlte hand-lever has been moved back to 1ts
25 normal position.

1 claim as my invention—

20

1. The combination of the steam-cylinder A |

eﬂmental upper edge of the

Jfor this purpose I pivot tothe ]

[l

and its piston, a valve for admitting steam to
and exhausting it from the said cylinder, the
hydraulic eylinder having a piston connected 3o

to that of the steam-cylinder, a valve for open-

ing and closing a commumcatlon befween the
OppOfalte ends of the said hydraulic cylinder,
and mechanism for operating both valves si-
multaneously, the two valves and the ports 35
relating thereto being construeted substan-
tially as herein set torth so that on moving
the valves in either dlrectmn that of the steam-
cylinder will always act in advance of that of
the hydraunlic cylinder, as described. 40
2. Thetwo cylmders and their connected pis-

‘tons, the valves, and the haund-lever H for op-

erating the same, in combination with the
stand NI its gradunated segment, the pointing-
lever ‘W fmd mechanism b;y whlch the piston-
rod of the two c¢ylinders is caused to acfuate
the said lever, all substantially as specified.

In testlmony whereof I have signed my name
to this specification in the presenceof two sub-
seribing witnesses.

45

WM., P. HENSZEY.
Yitnesses:

R. H. SANFORD,

HARRY SMITH.
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