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-plan of the device shown in I} 10
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To all whom 1t may concern.

Be 1t known that I, Joszpir W. RAUB, a
citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented

~certain Improvements in Controlling Mechan-

1sm for Reversing-Gears, of which the follow-
ing 1s a spectfication.

One object of my invention is to provide a
device for operating the reversing gear of a
locomotive or other engine, wl hich while
being relatively simple and free from com-
phcatwn shall be certain in operation and
occupy but relatively little space.

It is further desired to provide a device ol
the character noted in which the wvarious
parts shall be so arranged and connected
that the strains occurring therein shall be 1n
a large measure b“Lmeul the device con-
templatmo in additlon, means whereby,
when the controlling handle is in its normal
or mid position, the various parts are posl-
tively and rieidly locked agamst movement.

I further desire to provide a device of the
class described with a novel form of valve
mechanism for controlling the passage of
liquid from one end of the liquid contaming

cylinder to the other, which cylinder 1s pro- |

vided with a reservoir for liquid so con-
nected that said eylinder shall be at all
times necessarily filled with lquad.

Another object of the invention is to pro-
vide a controlling device in which the wvol-
ume of the cvhnder and 1ts ports and passages
shall remain constant irrespective ot the po-
sition of the piston In said cylinder. I also

“desire to provide valve mechanism for con-

trolling the operation of a device of the charac-
ternoted by whichit shall bepossible to accu-
rately and convenient vy eovern the flow ol
liquid between the ends of one of the cylin-
ders and so govern the actuation of the
mechanism to be operated.
These objects and other advantageous
ends I secure as hereimnafter set forth, refor-
ence being had to the accompanying draw-
nes, i w hich :— *

qure 1, is a side elevation of my 1m-
proved IBVOI'SIHO ocar controlling 1110(*11.[111—
1sm; Ko, 2 18 a vertical section; luﬂ. 3,18 &
1*10 4:, 1S
an end elevation of my (lwme l* io. 5, is a
perspective view, partly in reoctlon illastrat-
g the constr uction of the air T‘LIV(} Fig. 6,
is a perspective view showing in vertical sec-
tion, the detail construction of the structure
cont‘umnﬂ the liquid reservoir and the vari-

I ous passages; Ifg. 7, 18 a ]101*170111;&1 section

1 of the valve shmvn 1n Fig. 5; Fig. 8, 1s a de-
tached perspective view of the valve stem,
the liquid controlling valve and the seat or

face upon which 1t w mhb and If1gs. 9 and 10

are perspective views Hustmtmﬂ the mem-
bers of a special form of clutch which may be
employed to lock certam parts of my device

in any adjusted position. -
In the above drawings, A represents a cast-

mge 1 which are formed the air cylinder A’
and the oil cylinder A* these extending sub-

- stantially pamllol to each othel and respec-

tively having pistons a and «’.  The piston «
has fixed to it a rod @ which extends through
stuffing boxes respectively placed m both
ends of the Cy hndu A% while the piston «’
similarly has a rod @, w hich likewise extends
through stuiling boxes on opposite ends
of the cylinder "A2 The adjacent ends of
these rods are respectively connected by
cross heads ¢! and @® and, as shown best m
Fig. 3, these cross heads are connected by a
bar a® havi ing teeth forming a rack «’ cut or
set in one of its edges.  This rack bar extends
outside of the (‘Yhmlem and through a casing
B wherein are mounted two 111termeshuw
cear wheels 0 and b’ of Whlbh the first en-
oages the teeth of the rack «? and the latter is
fixed to a shaft b* mounted in a suitable bear-
ing formed in the cylinder casting A.  This

shaft has a squared end 0* which pm]ectb at .

one side of the casing B and there 1s fixed to
said shaft one member b of a toothed cluteh,
the other member 0 of which is loos;ely
mounted on the shalft so as to be longitudi-
nally movable while being held from rot‘l ting
by means herealter described. A SpPring b
Lonqtantly acts upon the member §° so as to
force its teeth into engagement with the teeth
of the member 0.

On the cylinder casting A 1s a vertically
extending casting C hfn?'uw a hollow portion
¢ which forms a reservoir tm oil.  Tls cast-

ing has a bonnet or cover ¢’ in which 1s an a1

valve DD, while meclosed within the lower por-
tion of the casting ¢ and operative upon the
adjacent face of the cvlinder casting A 1s an
oil vaive E. A single valve 10(1 I extends
vertically through the bonnet ¢/ and the cast-
ing C so that its lower end, as shown in Fig.
8, may engage and turn. the oil valve I, as in-
dlmted m lﬂcr 8. For this pur pose sald
valve 1s pl(}w{lefl with a projecting lug e,
transversely slotted to receive the pamlld

| sided end 1 of said rod.
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~each other.

On the upper end of the rod K is mounted a |

cam plate f*, having a handle /* whereby said
rod may be turned on its ax1s; there being in
said plate a canr groove /2, as shown in Fig.
3, for the receptlon of a pin ¢ having an arm
g". This arm 1s mounted upon a vertically
extending spindle G having suitable su; pport-

ing bearings and carrying on its lower end a
second arm g*-forked, as shown in dotted

lines in Figs. 1 and 2. The forks of this arm
extend around a boss on the member 6° of the
clutch carried by the shaft 0* and are pinned
to the same so as to prevent its revolution,
while being capable of causing it to slide on
said shaft.
sembled that when the cam plate /7 1s 1n the
position corresponding to a closed position
of air and oil valves hereafter described, the
pin ¢ is in that portion of the cam groove f*
farthest from the axial line of the valve rod I,
and, as a consequence, the teeth of the two
members b* and b are 1n engagement with
The said cam groove 1s so de-
signed that any movement of the plate 17 to
either side of 1ts central position will 1mme-
diately cause the member 6° to be moved out
of engagement with the member 4* and the
consequent unlocking of the shaft b? Whereby‘
it is left free to turn. Three ports ¢*, ¢* and
¢* open on the top tace of the castmn* C and
of these the two first are connected throuﬂ'h
pipes ¢® and ¢ respectively with opposite ends
of the cylinder A’. The port ¢* opens out-
side of the casting and serves as the exhaust
port of the valve. |
As shown m Figs. 5 and 7, the valve D has
an opening ¢ extending t 1r011frh its flat por-
tion and in addition has an interior recess d’,
which, in the present instance, extends for
about 180 degrees around the valve. - It will

‘be understood that the valve rod I'1s squared

to fit within a similarly squared opening d* in

- sald valve D, which operates within a suit-

45
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60

ably tormed chest or cavity within the bon-
net ¢,
source through a pipe ¢’. The valve rod K
passes loosely through the upper part of the
casting C, so that air under pressure from the
valve chest ¢® 1s free to pass along said valve
rod through the center of the valve D, down
into the oil reservoir surrounding the lower
portion of said rod. |
From opposite ends of the oil cylinder ¢
extend ports ¢’ and ¢® and these open in a
suitable plane face formed 1n the top surface
of the cylinder casting A as illustrated in
Fig. 8. The valve K, as shown, consists of a
(:hsk—shaped plate which opera,tes on this
plane face within a chamber ¢ at the lower
end of the casting C. This chamber com-
municates through oppositely placed open-
ings ¢*® with the interior of the oil reservoir ¢
and in order that at predetermined times the
oll may be free to pass from the said reservoir

into this chamber, I notch or recess the lug ¢ |

These various parts are SO as-

supplied with air from any suitable

and a® are filled with oil;

- 887,518

on one side as indicated at ¢/. I also form
through the valve E two openings or ports ¢’
and ¢*, of which the first is of relatively large

- area, —for example, substantially equal to

that of either of the openings ¢’ or @® while
the opening ¢® 1s relatively small and has two
V-shaped or angular extensions e* projecting

from oppostite sides. The reservolr c 1s pro-
vided with a gage glass h and a filling pipe A’

normally closed by a plug A%

70

70

With the above described arrangement of

parts, it will be understood that the cross

head @° 1s directly connected to the hnk or

other structure through which the reversing
gear or other device 1s to be operated;—the
possib:_e movement of the said cross head be-
ing determined by the design of the cylinders
and their ports, as required to operate the re-
versing gear between its two extreme posi-
tions. If, now, the cam plate /" be moved
from its normal position to -
trated in Fig. 3, the first action resulting
therefrom 1is a dlsenﬂ‘a,ﬂ'ement of the teeth of
the clutch member b° from those of the mem-
ber 0* so that thereafter the rack bar a® with
the reversing gear and piston rods are free to
move. The continued movement of the
cam plate, being transmitted through the
valve rod F to the valve D, causes said valve
to connect the port ¢ with the exhaust port
¢t and hence connect the left hand end of the
cylinder A’ with said exhaust port through
the pipe ¢*>.  On the other hand, the opening
d in the valve D uncovers the port ¢®, so that
this is supplied with air under pressure from
the valve chest ¢® and the air passes through
the pipe ¢* to the right hand end of the cylin-

der A’ in which it exerts pressure upon the

piston @. No movement, however, of said
piston or of the other parts of the device

can occur for the reason that said piston 1s

rigidly connected to the rod «?, the two cross
heads ¢! and ¢ and the rod ¢* which in turn
is fixed to the piston @’. This latter 1s 1m-
movably held by reason of the fact that both

ends of its cylinder, as well as the passages @’
it being understood

that the valve E is so set on the rod F that it
does not open the ports ¢’ and «® until after
air has been admitted to one or the other
ends of the cylinder A’. The continued
turning of the cam plate 7/, however, fin ally
causes the opening ¢* to uncover the port a®,

but even then there can be no movement of
the apparatus because the o1l cannot escape
from the passage or port a’. ]_7‘1:[1:111}7:F one of

she position 1llus-
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the NaITOW angular extensions ¢* of the open- -

Ing ¢ 1s moved over the opening of the port

a’, thereby permitting a very gradual escape

of the oil from the left hand end of the cylin-
der A* by reason of the pressure exerted upon
it by the piston a’.

It will be seen that while the escape of oil
from the port ¢’ is very much throttled, its
low into the passage ¢® and into the 0pp051te
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end of the cylinder A® is permitted with the
utmost freedom through the opening ¢*.  As
a consequence, the air pressure on the piston
¢ moves this with its cross head and the rack
rod, thereby operating the reversing gear in
the well known manner. In order to pre-
vent the possibility of the piston striking and
injuring the cylinder head, the ports are so
arranged that they are w hollv or partially
cut off by the plston @*, before this reaches
the end of its stroke in either directio n, there-
by inclosing a body of oil between said piston
and the head which serves as a cushion n
preventing damaue to said head.

The 101101tudma,1 movement of the rack
bar a® turns the gears 6 and " and with them
the shaft b and clutch member b%.  As soon
however, as the handle * with the cam plate
/" 1s returned to its normal po&iti(m the cam
eroove forces inwardly the arm ¢* and throws
the teeth of the member 0° into engagement
with those of the member b*, thus locking the

rack bar and the mechanism attached thereto
agalnst possible movement from any cause.

Should 1t so happen that the teeth of one
of the members should, instead of entering

ne recesses of the othu member, engage the
points of 1ts teeth, 1t will be seen that the
spring 6% will weld sufficiently to permit of
the cam plate being moved to its normal
position, while ther ealter a ver y slight move-
ment of the member b* caused for ex amplo by
leakage, ete., will suflice to permit 1its teeth
being propelly engaged by the teeth of the

s

there being sufficient lost motion between
the various parts to permit of this.

It will be noted that the volume ol the cyl-
inder A* and its ports ¢’ and «® always re-
mains constant, by reason of the fact that
the rod @* extends thr ough both ends of the
cylinder. Moreover, b} reason of the fact
that the rods a* and «*, with the rack bar «f,
are connected to the cross heads ¢ and «¢” as
shown, the resulting structure 1s relatively
strong ‘and solid ‘md las no tendeney to give
rise to undue strains in any of the parts under
operating conditions.

“Whatevex leakage mieht possibly occur
from the stuffing boxes of the oil cvlinder or
otherwise 1s full} compensated for by the oil

supplied from the reservoir ¢ through the
openings ¢, and 1t 1s to be noted that at no

time and under no circumstances can there
be any air spaces in the cylinder A or its pas-
sages, since the air under pressure 1s at lib-
erw to find its way from the valve chamber
or chest ¢ down around the rod ¥, so as to
force o1l from the reservoir ¢ into the cylinder
A? or its passages whenever there 1s any va-

cancy therein. If, for any reason, the air
pressure should { 111 the device may Dbe o per-
ated by hand by the application of a SLutable
crank handie to the squared end 6* of the
shaft b*; it being noted that under such con-

:11@1111)01 b undm the action of the spring b;

oers would merely be depressed or forced

&

ditions the cam plate would first be operated
so as to disconnect the cluteh members §

and 6°.
While the above described mechanism 1s
particularly designed to control the reversing

cear of an engine, 1t 1s to be understood that
it may be used to control the operation ol
other devices or machines without departing

from my mvention.

In Figs, 9 and 10 I have itlustrated one of
the many forms ol cluteh which may be sub-
stituted for that illustrated 1n the other
ficures of this case, and this preferably con-
sists of two flat disks m one of which 1s
formed a cireular series of holes £, In the
other clutch member K are pla(,etl fwo
spring actuated plungers & and &* projecting
from the face of said member, which, under
operating conditions, 18 adj acent to the Face
of the cluteh member K. These two plun-
oers are so placed that when the clutech mem-
bers are toeether one of the plungers will be
at liberty to enter one of the holes ke, while
the other plunger will be foreed 1nto 1ts con-
taining recess in the cluteh member K/, inas-
much as 1t will come opposite a part of the
clutch member K immediately between two
holes k. In other words, a revolution of one
of the clutch members to the extent of one-

holes % is sufficient to permit one of the plun-
oers entering a hole so as to lock sald two
cluteh members and their attached parts
from further movement i the manner al-
ready deseribed 1 connection with the two
clutch members 6! and 6°.  In case the two
clutch members K and I should be em-
ployed, the sprimg 6" may be omitted, since,
in the event of the two cluteh members being
in such positions that the plungers & and 2
could not enter any of the holes, said plun-
Into
their recesses until one of the said cluteh
members had moved sufliciently to permitone
plunger entering a hole £

While throughout the specification 1 have
relerred to ol and air as the two fluids em-
ployea n the cylimders A" and A* and their
assoclated Stlu(,tuws 1t 18 to be understood
that under operating conditions other liquds
may be substituted for oil, while similarly
any sultable {luid under pressure may be
used 1 place of the compressed air.

I claim:

. The combination in controlhing mechan-
ism lor reversing gear, of two G*}Thmleh
mounted side by side, cach provided with a
piston,
through both ends of its cylinder, cross
heads 1espectwch uniting the adjacent ends
of said two rods, means for supplymg fuid
under pressure to one of the cylinders, means
for controlling the passage of liquid from one
end to the other of the second cylinder, with
means for positively locking said piston rods

half the distance between a pair of adjacent

a rod for each piston extending

70

70

S0

85

90

06

100

105

1190

1156

130



10

1o

20

25

30

39

40

45

20

GO

60

e )

in any adjusted position, substantially as
descllbed

| The combination of two cylinders, each
havmg a piston and a rod connected thereto

said rods being connected together, me&ns
for controlling the admission of ﬂuld under

pressure to one of the cylinders, means for
controlling the flow of liquid between the
ends of the other cylinder, and means for

positively locking the piston rods in any
adjusted 1:)0511;1011 said controlling and lock-
Ing means having a comimon operatmo mem-
bﬂr substantially as described.

3. The combination of two cylinders, each
having a piston and a piston rod, means for
connectmﬂ' said Tods to each other and to
mechanism to be operated, a valve for con-
trolling the admission of fluid under pressure
to either end of one of the cylinders, with a
second valve for controlling the flow of
liquid between the ends of the other cylinder,
means for controlling said valves, and a lock-
ing device controlled by said valve control-
ling means for positively holding the piston
rods in any adjusted position, substantially
as described.

4. The combination of two cylinders, a

piston and a piston rod for each cylinder,
each rod extending through both ends of
its cylinder, cross heads respectively unit-
ing the adjacent ends of the piston rods, a
rack rod also extending between the cross
heads, a valve for controlling the supply of

fluid under pressure to one of the cylin-

ders, means for controlling the flow of liquid
between the ends of the other cylinder, a
controlling device for said valve, a locking
device governed by said controlling means,
and gearing connecting said locking device
with the rack rod, substantially as described.

5. The combination of two cylinders each
having a piston and a piston rod, a rack rod,
means for connecting said rack rod with said

piston rods, a (ﬂu’uchJ means for connecting

one of the clutch members with the rack rod,

valves for respectively governing the flow of

liquid between the ends of one of the cylin-

“ders and the flow of fluid under pressure to

the other cylinder, means for operating the
sald valves, and a device operatively con-
necting the second member of the clutch
with said valve operating means, substan-
tially as described.

6. The combination of two cylinders each
having a piston and a piston rod, a rack har
extending parallel to said piston rods, two
cross heads respectively connecting the adja-
cent ends of the rack rod and the two piston
rods, a gear wheel meshing with the teeth of
the rack rod, a clutch hamna one member
connected to said oear wheel, means for mov-
ing the second member of the clutch into and
out of engagement with said first member,
valves for controlling the movement of the
pistons in their cylinders, and a handle for

1

—

887,518

operating the valves operatively connected
to the movable member of the clutch, sub-
stantially as described.

7. The combination of two cylinders each
having a piston and a piston rod, a rack bar
extending parallel to said piston rods, two

cross heads respectively connecting the ad-
jacent ends of the rack rod and the two pis-
ton rods, a gear wheel meshing with the teeth

of the rack rod, a clutch having one member
connected to sald gear wheel, means for mov-
ing the second member of the clutch into and
out of engagement with said first member,
valves for controllmg the movement of the
pistons in their cylinders, a handle for oper-
ating sald valves operatively connected to
the movable member of the clutch, with a
vieldable member interposed between said
handle and the second member of the
clutch, substantially as desecribed.

8. The combination of two cylinders each
having a piston and a piston rod, means in-
cludmﬂ' a cluteh for locking said p1st011 rods
in any ad]usted position, valves for control-
ling the movement of the pistons m their cyl-
inders ,and a handle for operating said valves,
sald handle including a plate having a cam,
with an arm actuated by said cam, and
means for operatively connecting said arm to
one of the members of the clutch substan-
tially as described.

9. The combiation of two cylinders each
having a piston and a piston rod, means m-
eludmm a clutch for locking said plston rods
In any adjusted position, valves for control-
ling the movement of the pistons in their

hnders a handle for operating said valves,
sald handle inc luding a plate having a cam,
an arm actuated by said cam, means for oper-
atively connectmﬂ sald arm to one of the
members of the clutch and a spring inter-
posed between sald clutch member and the
handle, substantially as described.

10. The combination of two cylinders, each
having a piston, means for connecting said
plStOIlS to each other and to a revers'ng oear
to be operated, a valve for controlling the
admission of fluid under pressure to either
end of one of the cylinders, a structure hav-
ing a valve chamber into which open passages
from both ends of the second cylpnder and

valve in said chamber controlling the flow of
liquid from one end to the other of the second
c%inder sald valve having a larce and a
small port, each capable of bemﬂ' brought
into communication with either of the pas-
sages leading to the ends of the second cylin-
der substaﬂtlally as described.

11. The combination of two cylinders each
having a piston, means for connecting said
plstons to each other and to a meehamsm to
be operated, means for governing the flow ot
fluid under pressure to one of the cylinders, a
structure having a valve chamber, a valve in
said chamber, means for operating said valve,

70

79

30

80

90

9o

100

106

116

115

120

125

130




o

10

15

20

29

30

887,518

there being two passages opening into said
chamber from opposite ends of the second

cylinder, a valve in the chamber having a

relatively large opening and also a relatively
small opening with restricted extensions,
either of said openings being capable of being
moved so as to communicate with the pas-
sages leading from the second cyiinder, sub-
stantially as deseribed.

12. The combination of two cylinders each
having a piston, means for connecting said
pistons to each other and to mechanism to be
operated, a valve for controlling the flow ol
Juid under pressure to one of the cylinders, a
structure having a valve chamber and a res-
ervoir, the second cylinder having passages
opening from its ends into said valve cham-
ber, and the said structure also having pas-
sages opening from its reservoir mto sald
chamber, with a valve in the chamber con-
strueted to govern the flow of liquid between
the ends of the second cylinder and from the
reservoir into the cylinder, substantially as
described.

13. The combination of two cylinders each
having a piston, means for connecting said

two pistons to each other and to a device to be

operated, a structure having two valve cham-
bers and a reservoir for liquid placed to com-
municate with both of saud chambers, means
for connecting one of the valve chambers with
both ends of one of the cylinders, the second

cylinder having passages opening into the |

O

other valve chamber, two valves respectively
mounted in said chambers, and a valve rod
operatively connected to both of said valves,
the second valve being constructed to throt-
tle the liquid as it flows into the second valve
chamber from one end of the second cylinder,
substantially as described. |

14. The combination of two cylinders each
having a piston, means for connecting said
two pistons to each other and to a device to
be operated, a structure having two valve
chambers and a reservoir for liquid m com-
munication with each other, means for con-
necting one of the valve chambers with both
ends of one of the cylinders, the second cyl-
inder having passages opening into the other
valve chamber, two valves respectively
mounted in said chambers, and a valve rod
operatively connected to both of said valves,
the second valve being constructed to throt-
tle liquid as it flows into the second valve
chamber from one end of the second eylinder
and also to govern the passage of liquid from
the reservoir to said sccond cylmder, sub-
stantially as describedl.

In testimony whereof, I have signed my
name to this specification, in the presence ol
two subscribing witnesses.

JOSEPH W. RAUB.

Witnesses:
Wa. . SHUPE,
Jos. . KLEIN.
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