_ G: A. HARDEN.
MECHANISM FOR_ ACTUATING

1,189,251

TN

THE REVERSING MECHANISM OF LOCOMOTIVES,
APPLICATION FILED FEB. 11, 1915,

Patented July 4, 1916,

e u Yl
28 -
]5{ I ng X ) _
y ey i~ 78
| T R s = 6

'J/% -

y
3
N7/

=
/E

51
&’
i
3
W/T/VESS’ES ’

| Mm&u:mm A,'fmf?;vérsﬁ

'ﬂﬁl“-" 41

] : INVENTOR .




UNITED STATES PATENT OFFICE.

GILBERT A. HARDEN,

OF NEW YOEK, N. Y.

MECHANISM FOR ACTUATING THE REVERSING MECHANISM OF LOCOMOTIVES.

1,189,251.

Specification of Letters Patent.

Patented July 4,1916.

Application filed February 11, 1915. - Serial No. 7,512.

7o all whom it may concern:
Be it known that I, Giuserr A. HarpEN,

" a citizen of the United States, residing at
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New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Mechanism
for Actuating the Reversing Mechanism of
Locomotives; and I do hereby declare the
following to be a full, clear, and exact de-
'scuptlon of the mventlon, such as will en-
able others skilled in the art to which it
appertains to make and use the same.

My invention consists in the novel fea-
tures hereinafter described, reference being
had to the accompanying drawing which
illustrates one embodiment of my invention
selected by me for purposes of illustration,
and said mvention is fully disclosed in the
following description and claims.

Referring to the accompanying drawing,.
TFigure 1 is a diagrammatic view illustrat-
ing an embodiment of’ my invention as ap-
phed to the link lifting arm of an ordinary
locomotive, and illustrating the parts suffi-
ciently to enable my inventi(_)n to be under-
stood therefrom. Fig. 2 is a detail sectional
view of one form of controlling valve for
use in connection with my invention. Fig.
8 1s a sectional view through the main con-
trolling valve on line 3—3 of Fig. 2, show-
ing the valve in neutral position. Fig. 4 is
a similar view showing the valve in one of
the open positions for moving the link lift-
ing arm forward and lowering the link.

With the development of the railway loco-
motive, increasing difficulty is experienced
on the part of the engineer in shifting the
reversing link which 1s interposed between
the eccentrics for actuating the steam valve,
and said valve.

The object of mv invention is to provide
mechanism whereby the power necessary for
shifting the reversing mechanism isfurnished
by ﬂmd pressure, elther steam or compressed
air, in which perfect control of the revers-
ing mechanism may be secured by the en-
gineer,' and in which locking mechanism for
the reversing mechanism is provided which
is released before the compressed fluid can

exert any pressure to actuate the reversing -

. mechanism, and- whereby the actuating cyl-
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inder or cylinders, as well as the mechanism
controlling the IOCkan‘ device, is or are nor-

mally maintained in communication with
the atmosphere, independent of the control-
ling valve, so that an inadvertent operation

of the hand lever of the ‘control valve will
not effect a change of adjustment of the re-
versing mechanism.

In the drawing, Fig. 1, T have shown so
much of the well known link motion of a

locomotive as is necessary to a clear under--
-standing of the invention. These parts con-

sist of the lifting shaft 1 provided with arms
2 and 3, forming a bell crank, the arm 3 be-
ing connected by hanger 4 with the shift-
ing link 5, the latter being operatively con-
nected with the eccentric rods 6 and 7, and
movable Yertically with respect to the link
block 8, which is pivotally connected to the
lower arm of the rocker 9, said rocker being
pivotally supporfed on the rocker shaft 10,
and the upper arm of the rocker 9 being con-
nected to the valve stem 11. My improved de-
vices are intended to control and operate the

vertically extending lifting arm 2 so that it-

may be applied with as little change as pos-
sible to the locomotive structure now in ordi-

nary, use. For actuating the lifting arm, I
employ an actuating pressure cylinder and a
reciprocating piston therein. It will be
understood that either two single actuatlng
cylinders having their pistons operating in
veverse directions may be employed, or a
double acting cylinder, which is my pre-
ferred construction and which ig illustrated
in Fig. 1, and in the following description
and claims I use the terms “cylinder” and
“piston” with the understanding that they
may apply to either structure. 12 repre-
sents a double acting cylinder which I term
the actuating cylinder, having therein a re-
ciprocating piston 13, which I term the‘ac-
tuating piston. Pressure fluid, which may
be either compressed air or stea,m, is sup-

‘plied to the cylinder at opposite sides of

the piston by means of the pipes 14 and 15

respectively. The piston is provided with

piston rod 16, cross head 17, ¢ross head slide
18, the latter being connected by a connect-
1na rod 19 with the upper end of the lift-
ing arm 2.

. In order to lock the reversing mechamsm>
in any position to which it may be adjusted,

I prefer to connect therewith, and prefer-

ably with the arm 2, a locking rod 20 which.

is provided with a semes of ratchet teeth 21
engaged by a pawl 22 moving vertically a
suitable stationarily supported housing 23,

and provided with a stem 24, the pawl 22_

being normally héld in engaged position by

spring 25. For the purpose of releasing, the
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locidng pawl from the locking rod, I employ -

an auxiliary unlocking eylinder 26 and pis-
ton 27 operating therein, the piston' béing
connected by piston rod or connecting rod
28 with a bell crank lever 29, one arm of
which is connected by a link 30 with the
-pawl 22,'so that the outward motion' of the

piston-27 will lift the pawl and release the

locking- rod. . The unlocking -.cylinder is

placed in. communication alternately and

preferably automatically with which ever
end of the cylinder is receiving fluid pres-

sure @n order that when pressure is admitted
her end of the cylinder, it shall imme--

to el
diately partially exhaust into the unlocking
cylinder. This may be accoinplished in ya-
rious ways, but T have shown in the drawing
pipes 31 and 32 (or passages), leading frem
the opposite ends of the cylinder to a valve
-¢hest 33 provided with a valve seat at each
end congentrically with and forming the in-
lets for the pipes 81 and 82. The valve chest
is-provided with a boss 34 to receive a lon-
gitudinally sliding valve stem 85 carrying
at its opposite ends the valves 36 and 37,
one of which is closed when the other is open,

. as 'shown in the drawings, and the valve

chest 83 is connected by a pipe 38 with the

-unlocking ¢ylinder 26.” The valve chest is
also provided with an auxiliary exhaust pipe -

or passage 40 normally open, but adapted

- to be closed by an auxiliary valve separate
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" from the control valve which admits fluid

Pressure to the supply pipes 14-and 15 and
preferably closed by the thumb of the en-
gineer or operator when he places his hand
upon the handle of the control valve, as hére-
inafter described. : - §

From the foregoing description, it will be

obvious that when fluid pressure is admitted ,

to either end of the cylinder 12 it will pass
by one of the pipes 31—32 into the valve
chest 33, pushing open one of the valves

36—37 if the particular valve controlling

the opening should be closed, and thereby
closing the other pagsage communicating
with the other end of the cylinder, the pres-
sure within the.valve casing tending to hold

waid valve in closed position, and the pres-
suse fluid ‘will pass through pipe 88 to the-

unlocking cylinder 26 and thence by the ex-
haust pipes 40 to, the atmosphere, unless the
engineer has properly grasped- the hand le-

- -ver of the controlling valve and has cloged
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the auxiliary valve controlling the exhaust
passage 40, so that no action will take place
unless the auxiliary valve controlling the
exhaust passage 40 has been previously
closed, in which case the pressure will ac-
cumulate in the actuating cylinder 12 and in

~the unlocking cylinder .26, and as soon as it
is sufficient to overcome the spring 25, the -

piston 27 in the latter cylinder will be ac-
tuated so asto unlock the pawl 22 and re-
lease the locking rod 20. The spring 25 is

1,189,251

made sufficiently stiff so that a pressure must
have been accumulated in the cylinder . 12

~sufficient to assume immediate control: of

the actuating piston 13 before the piston 27

~will move to release the locking pawl, thus

precluding any accidental movement of the
reversing mechanism, the latter being ordi-
narily counterbalanced by a spring drum or
other' means (not shown) in a well known
way, so that under ordinary circumstances,

it will remain in any position to which it
is adjusted, except for the effect of jarring,

etc., which might tend to cause a movement

“of the link .if the locking device were re-

leased prematurely. The by pass connection
38 communicating with both ends of the-cyl-
inder also precludes any possibility of ex-
erting actuating pressure on the piston be- -
fore the locking mechanism - is released,
which ‘might in some instances result in
breaking the locking 'mechanism.
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It will also be seen that the instant the

auxiliary valve controlling the exhaust pas-
sage 40 is opened, the pressure.is released '
in the unlocking cylinder 26 as well as in the
operating end of the actuating cylinder, so
that the locking pawl immediately seats
and the pressure fluid will exhaust through

the passage 40 and prevent the piston from .

working against the locking mechanism and
injury’ g the same, and as the auxiliary valve
is preferably controlled by the thumb of
the operator, as hereinafter more fully set
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forth, the reversing mechanism can be in:

stantaneously set by the operitor as soon as
the desired movement has been secured, by

‘simply raising his thumb regardless of

whether he restores the control valve to its
neutral position or not. - -
In Figs. 2, 8, and 4, T have shown one

“form of valve mechanism which may be ad-

vantageously employed for controlling the
pressure supply pipes 14 and 15 and the ex-
haust pipe 40, but I do not limit myself to
this_particular form -of control valve, as

. obviously it may be considerably varied
"without departing from my invention, and

while I have shown -independent: valves,
one controlled by the actuating handle, and"
the other by a thumb rod extending there-

separate valve casings, it is also obvious

‘that a valve mechanism can be constructed
in which all the working parts may he re-

tained within a single casing.
In Figs. 2, 3, and 4, 50 represents the
valve. casing in which is mounted a rotary

-plug valve 51, the stem 52 of which is pro-

vided with an-actuating handle or hand
lever 53, which preferably sets vertically,
and I prefer to support the valve in such a
manner that the handle is moved forwardly
and backwardly to shift the reversing mech-

-anism forwardly .and backwardly in sub-
_stantially the same manner as the hand op- |
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erated shifting lever now employed in loco-
motive cabs. The handle 53 is also prefer-

ably provided with a pointer 54 moving.

over a segment 55 secured to the valve cas-
ing, and provided with any usual indica-
tions which will indicate the “neutral,”
“forward” and the “reverse”. positions of
the lever. The valve and casing are shown
in section in Figs. 3 and 4, in which Fig. 3
shows the parts in the neutral position of
the valve, in which a solid portion 56 of the

plug will close the fluid pressure inlet pas-:

sage 60* to which steam or compressed air

is supplied, by means of a pipe 60. Both of’

the supply pipes 14 and 15 communicate
with the valve casing by ports 14* and 15°
which are normally placed in communica-
tion with the exhaust pipe 61 by means. of
The valve 51 is also
provided with a solid portion 57 adapted to
close one or other of the exhaust ports 61°
and 61° according to the position into which
the valve is moved. 70 represents the cas-
ing of the auxiliary valve, supported adja-
cent to and preferably on the same base as
the valve casing 50. The valve casing is
provided with an aperture 71 to receive the
auxiliary exhaust pipe 40 from the unlock-
ing cylinder, and said aperture is provided
with a valve seat 72 .adapted to be closed
by a valve 73 having its axis in alinement
with the axis of the plug valve 51.

haust outlet 74. In order to enable the aux-
iliary valve 73 to be actuated by the thumb
of the operator, I provide the handle 53 of
the main valve with a longitudinally mov-
able rod 80 provided with a thumb piece 81

" at its upper end; and with a wedge shaped
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block 82 at its lower end, adapted to en-
gage the stem of the valve 73 and- operate
it. I also prefer to provide a spring 83
within the handle 53 operating against a
collar 84 on the rod normally holding the
rod 80 in its raised position, and returning
it to such position when released by the
thumb of the operator. '

The operation of the apparatus herein-
before described will be clear from the
drawing and the foregoing description and
may be recapitulated as follows. Assuming
that the parts are in the position shown in

Fig. 1, the reversing link being-in central
position and the handle 53 of the control-:
ling valve being in neutral position, if the.

engineer desires to throw the reversing
mechanism into forward. positiomn, he grasps

. the handle 53 and at the same time with his
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thumb depresses the thumb piece 81, there-
by closing the auxiliary exhaust valve 40,
and moves the handle 53 into forward posi-
tion, thus turning the plug valve into the
positioni shown in Fig. 4. This places the

" Ppipe 15 in communication with the inlet

pipe 60 from the tank or source of com-

The -
valve casing 70 is also provided with an ex-

8

pressed fluid, and simultaneously closes the
exhaust port 612, and leaves the pipe 14 in
communication with the exhaust passage
61>.  The compressed fluid passés through
pipe 15 to the rear end of the cylinder 12,
thence by pipe 31 to the small valve chest
33, and by by-pass 38 to the unlocking cyl-
inder 26. The exhaust pipe 40 being closed
at the auxiliary valve 73, as before stated,
pressure accumulates in the unlocking cyl-
mder and also in the cylinder 12, and as
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soon as-the pressure in the unlocking cylin-

der is sufficient to overcome the spring 25,
the pawl 22 is raised and the reversing
mechanism unlocked, when the pressure in
the cylinder 12 will move the piston 13 in
the forward direction, and adjust the re-
versing mechanism, the contents of the for-
ward end of the cylinder 12 escaping
through the pipe 14 and the exhaust pas-
sage 61°, ' L

1 prefer to provide means for enabling the
engineer to know exactly at all times the po-
sition of the reversing mechanism and the
extent to which it is'moved. Any suit-
able means may be employed for this pur-
pose, as for example, the simple form of
mechanisin shown in the drawing, which
consists of an indicator 90 provided with a
segmental scale and pointer operated by a
pinion on the pointer shaft and a sliding
rack bar 91, which is connected by bell
cranks 92—93 and links 94, 95 with some
part of the reversing mechanism as the arm
2, so that the engineer by observing the dial
can tell exactly how far he has thrown the
reversirig mechanism in either direction. As
soon as the reversing mechanism has been

-adjusted as far as desired, its movement can

be stopped instantly by simply lifting the
thumb from the thumb piece 81 and permit-
ting the auxiliary exhaust valve 73 to open,

“the reduction of pressure in-the unlocking

cylinder instantly causing the locking pawl
99 to reéngage the locking portion 21 of the
locking bar, and the corresponding reduc-
tion of pressure in the cylinder 12 prevent-
ing any strain on the locking méchanism.
The engineer will then move the hand lever
53 back to neutral position, placing the pipe
in comrnunication with the exhaust passage
61* of the main valve and permitting the

. cylinder 12 to exhaust to atmospheric pres-

sure. S
~ Should the engineer neglect to restore the
hand lever after securing the proper ad-

~ justment of the reversing mechanism, the
compressed fluid -

continued escape of
through the auxiliary exhaust passage T4
will warn him audibly that the hand lever
has not been returned so that he will be cer-
tain to restore it to mneutral position. No

-damage, however, could occur if he did not,

as the reduction of pressure in the cylinders
96 and 12 would continue until they reached
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atmospheric pressure, whether the hand le-
ver is returned to normal position or not.
The operation in moving the reversing mech-
anism to the back position will be similar,
except that the hand lever 53 is moved
backwardly so as to bring the inlet pipe 60
in communication with the supply pipe 14
for the forward end of the cylinder, and
permit pressure to accumulate therein and
through the pipes 32 and 38 in the unlock-
ing cylinder. This movement of the main
control valve closes the exhaust passage 61°,
leaving the pipe 15 in communication with

" the exhaust passage 61* so that the contents

15
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of the rear end of the cylinder 12 can ex-
haust through the pipe 15 and through the
exhaust passage 61%. It will be noted that in
both these operations, when the piston is op-
erated in either direction, provision is made
for permitting the exhaust of the other end
of the cylinder back through the exhaust
passage of the main control valve, so as not
to retard the operation of the piston or com-
press the fluid in the end of the cylinder
which is not working. . o :
What I claim and desire to secure by Let-
ters Patent is:— :
1. In a device for moving and holding the
reversing mechanism of a locomotive, the
combination- of an actuating cylinder,. an
actuating piston, -connections from the pis-
ton to the reversing mechanism, means in-
dependent of the actuating piston for lock-

- ing the reversing mechanism, a separate cyl-
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inder and piston for unlocking the said lock-
ing means, a fluid pressure connection be-
tween said unlocking cylinder and the actu-
ating cylinder, means for supplying com-
pressed fluid to said cylinder, a controlling
valve therefor, a fluid pressure connection
from said controlling valve to the actuating
cylinder, a normally open exhaust valve for
the unlocking cylinder, means for closing
the said exhaust valve, whereby no pressure
can be applied to the actuating cylinder or
the unlocking cylinder without closing said
exhaust valve, and whereby the locking
means can be instantly reset by opening said
exhaust valve. :

2. In a device for moving and holding the
reversing mechanism of a locomotive, the
combination of an actuating cylinder, an ac-

" tuating piston, connections from the piston

BB

to the reversing mechanism, means inde- -

pendent of the actuating piston for locking
the reversing mechanism, a cylinder and pis-

* ton for unlocking the said locking means, a

. 60
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fluid pressure connection between said un-
locking cylinder and the actuating cylin-
der, means. for supplying compressed fluid
to said cylinder, a controlling valve there-
for, a fluid pressure connection from' said
controlling valve to the actuating cylinder,
a normally open exhaust valve for the uu-
locking cylinder, and an operating lever

1,189,251
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for the controlling valve, and an auxiliary

actuating device for closing the exhaust

valve, adjacent to said lever. . .

3. In.a device for moving and holding the
reversing mechanism of a locomotive, the
combination of an actuating cylinder, an
actuating piston, connections from the pis-

ton to the reversing mechanism, means in- .
dependent of said actuating piston for lock-

ing the reversing mechanism, a cylinder and
piston for unlocking the said locking means,
a fluid pressure connection between said
unlocking “cylinder and the actuating cyl-
inder, means for supplying compressed
fluid to said cylinder, a controlling valve
therefor, a fluid pressure connection from
said controlling valve to the actuating cyl-
inder, a normally open exhaust- valve for
the unlocking cylinder, an operating lever
for the controlling valve; and an auxiliary
actuating device carried by said operating
lever for actuating said exhaust valve and
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adapted to be operated by the hand of the -

operator in grasping the lever.

- 4. In a device for moving and holding the
reversing mechanism of a locomotive, the
combination of an actuating cylinder, an

90

actunating piston, connections from the pis-

ton to the reversing mechanism, means in-
dependent of said actuating piston for lock-
ing the reversing mechanism, a cylinder and
piston for unlocking the said locking means,
a fluid pressure connection between said un-
locking cylinder and the actuating cylinder,
means for supplying compressed fluid to said
cylinder, a controlling valve therefor, a fluid
pressure connection from said controlling

- valve to tne actuating cylinder, a nermally

open exhaust valve for the unlocking cylin-
der, an actuating lever for the controlling
valve, and a device adapted to be operated
by the thumb of the operator operatively
connected with the exhaust valve to close
said exhaust valve.-. .

5. In a device for moving and holding the

Teversing mechanism of a locomotive, .the

combination of a double acting actuating
cylinder, a piston reciprocating therein, con-
nections from the piston to the reversing

-mechanism, means independent of the pis-
_ton for automatically locking the reversing

mechanism' in' adjusted position, a cylinder
and piston for unlocking said locking means,
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fluid pressure connections between said cyl- .

inder and the double actingtylinder extend-
ing to both ends of the latter, pressure op-

120

erated valves controlling -said connections

to the opposite ends of the cylinder, means
for supplying compressed fluid, a control-
ling valve, a pressure fluid connection from
said controlling valve to each end ‘of the

actuating cylinder, a normally open exhaust :

valve for the unlocking cylinder, and man-

ually operable means for closing said ex- - _
- 180.

haust valve. B
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6. In a device for moving and holdmg
the reversing mechanism of a lgcomotive,
the combination of an actuating cylinder,
an actuating piston, connections from' the
piston to the reversing mechanism, means
independent of the piston for locking the

reversing mechanism, a cylinder and piston

for unloclung the said locking means, a
fluid pressure connection between said un-
locking cylinder and the actuating cylinder,

said cylinder, a contlolhncr valve therefor,
provided. with an inlet p01t outlet ports
comhmunicating with the actuating cylinder,
on opposite sides of the piston and exhaust
ports, said valve being constructed to place
said inlet port in communication with one
of the outlet ports and simultaneously place
the other outlet port in communication with
an exhaust port, a normally open exhaust
valve for the unlocking cylinder, and an
auxiliary normally open valve for closing
ald exhaust valve.

. In a device for moving and holdan‘
the reversing ‘mechanism “of. a locomotlve,
the combination of a double acting actuat-

ing cyhnder, a plston re(31procat1ng therein,
connections from the piston to the reversing

5.

mechanism, means independent of said ac- -

tuating piston for automatically locking the
reversing mechanism, a cylinder and piston
for unlocking the said loeking means, fluid
pressure cotinections extending from the
unlocking cylinder to both ends of the ac-
tuating cylinder, on. opposite sides of the
piston therein, valve seats controlling said
connections, connected pressure operated

‘valves for engaging said vilve seats, one of

said valves being open when the other is
closed and vice versa, means for supplying
fluid pressure to said actuating cylinder on
opposite. sides of the piston, a controlling
valve for said means, ‘a normally open ex-
haust valve for the unlocking cylinder, and
manually operable means for closing said
exhaust valve.

In testimony whereof I affix my signature,

in the presence of two witnesses.
GILBERT A. HARDEN.
Witnesses:

L. P. WHITAKER,
F. W. Wyarr.
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