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CLARENCE W. DALZELL AND EDWIN G. LITTLE, OF WILKINSBURG, PENNSYLVANIA, AS-
SIGNORS TO THE UNION SWITCH & SIGNAT COMPANY » OF SWISSVALE, PENNSYL-
VANTIA, A CORPORATION .OF PENNSYLVANIA

RAILWAY-SWIECH-CPERATING APPARATUS

fpplication filed July :24,

Cur invention relates to railway switeh
operating apparatus, and has for an object
the provision of novel and improved means
for permitting manual operation of a power
operating switch.

We will-describe one form of apparatus em-
bodying our invention, and will then point
out the nowel features thereof in claims.

In the aceompanying drawings, Fig. 1 is
a top plan view showing cne form of appa-
ratus:embodying our invention with the cover
of the housing removed-and with certain parts
broken away to more clearly illustrate the
construction:thereof. Fig. 2is a vertical sec-

¢ tlonal view taken substantially on the line

II—IIof Fig. 1. Fig. 3.is a bottom view
of the bevel gear 17 forming part of the
apparatus shown in Figs. 1 and 2. TFig. 4
1s:a top view of the sleeve 27 forming a part
of the clutch mechanism M for at times con-
necting the shaft 6 with the bevel gear 17 of
the apparatus-shown in Figs. 1 and 2. TFig.
5 is:a detail view illustrating the worm wheel
9 forming a part.of the apparatus shown in
Figs. 1 and 2. Fig. 6:is.a bottom wiew of
the sleeve 28 forming a :part of the clutch
mechanism M for -at times connecting the
shaft 6 with the worm wheel 9 of the ap-
paratus shown in Figs. 1 and: 2.

Similar reference characters refer to simi-
lar parts_.in each of the.several views.

Referring first to Figs. 1 and 2, the refer-
ence character 1 designates-a housing pro-
vided with a removable.cover 2 and adapted
to. be mounted adjacent -a railway track
switch. Thehousing 1is formed with a bear-
ing 8 in the-bottom thereof, and with a bear-
ing 4 supported by a bracket 5 which is se-
cured to the side walls of the housing 1. A
vertically extending switch actuating shaft
6 is journalled inthe bearings 8 and 4, and-this
shaft terminates at its lower end in a crank
7 provided with a downwardly projecting
crank pin 8. This crank-and pin cooperate
with suitable apparatus for actuating and
locking a railway switch, which.apparatus is
not.shown in-'the accompanying drawing but
which may, for example, be similar to the ap-
paratus shownin Letters Patent of the United
States, No. 1,293,290, granted to William

1930. Serial No. 470;304.

Zabel.on February 4, 1919, for railway traflic
controlling apparatus. In the said patent,
the crank 55 and pin 58 correspond respec-
tively to the crank 7 .and the pin 8 in the
present disclosure.

A worm wheel 9 is mounted for rotation co-
axially with the shaft 6 and is formed with a
hub 10 for seating engagement within a suit-
able step bearing 11 provided in the upper
portion of the bearing 3. This gear is driven
by a worm 12 fixed to a jack shaft 18 which is
jeurnaled:in bearings 14 provided in the walls

~of the housing 1. 'The jack shaft 13 is oper-

ably connected with power driving means
such as an electric motor 15, through suitable
reduction gearing indicated in-the drawing by
the dash lines 16.

A bevel gear 17 is also mounted for rotation
coaxially with the shaft 6 and is provided in
its upper face-with an annular recess 17* which
cooperates with a thrust bearing 18 formed on
the lower side of the bracket 5 to prevent ver-
tical and axial displacement of the bevel gear.
Vertical and axial displacement of the bevel
gear 17is also prevented by a bushing 19which
1s interposed between the bevel gear and the
reduced upper end 20 of the shaft, and which
cooperates at one-end with a circular shouldes
21 formed integral with the bevel gear and
at-the other end, with a shoulder 22 formed
at the bottom of the reduced upper end 20
of the shaft. The bevel gear 17 meshes with
@ second bevel gear 23 which is fixed to a
horizontal shaft 24 mounted in a boss 25
in the ‘wall of the casing 1. This shaft pro-
jects through the wall of the casing and
ries at its outer end a hand lever 26 which is
at times used for manual operation of the
switch,

Manually operable means are provided for
selectively connecting the worm wheel 9 or
the bevel gear 17 with the switch actuating
shaft 6, so that the switch may be operated
either by the electric motor 15 or by the hand
lever 26. As here shown, these means com-
prise a cluteh mechanism M consisting of
two sleeves 27 and 28 which are mounted on
the shaft 6 for vertical.sliding movement, but
which are constrained to rotate with the shaft
by meansof integral internal splines 80 which
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cooperate with corresponding splines 30*
formed on the shaft, as best seen in Figs. 4

and 6. The confronting ends of the sleeves
97 and 28 are formed with annular recesses
A

210 and $1°, respectively, and with circumfer-
ential flanges 32 and 32, A clutch collar 33
comprising two cylindrical members 33 and
930 werewed together, surrounds the sleeves
07 and 28 at the flanges 32 and 32° with slight
clearance, and is provided at its upper end
with an inwardly extending circular shoul-
der 88° which overlies the civcular flange 327,
and at its lower end, with a similar inwardly
extending cireular shoulder 33 which under-
lies the cireular flange 32". The sleeves are
constantly urged apart by a coil spring 34,
the upper and lower ends of which are located
in the recesses 31* and 31, respectively.

As best seen in Ifig. 4, the upper end of
the sleeve 27 is provided with teeth 35%
950 . 855, 1t will be noted that, as here
shown, the angular distance between each
two adjacent teeth 35 1s 23°, except that the
angular distance between the teeth 35* and
35¢ i 68°. The angular length of each tooth
35, as here shown, 1s 22°. The lower face of
the bevel gear 17 is likewise provided with
teeth 36%, 36 .. . 368 as shown in Fig. 3. Each
of these latter teeth, as here shown, has an
angular length of 22° with the exception of
the tooth 36* which has an angular length of
§7°. 'The angular space between each two
adjacent teeth 36, as here shown, is23°, It
follows that the teeth 35 on the siecve 27 will
£t hetween the teeth 36 on the bevel gear 17
when and only when the space between the
toeth 35% and 85¢ on the sleeve is opposite the
tooth 86° on the bevel gear. The parts are 50
proportioned that this relation will exist
when and only when the hand lever and the
cwiteh occupy corresponding relative posi-
tions.

Of course, the deseribed dimensions of the
{octh on sleave 27 and gear 17 ave not essen-
{inl, ns any other proportions of parts can
he employed which will permit mating of the
cear and sleeve only when the hand lever and
the switeh oceupy the proper relative posi-
161,

The Jower end of the sleeve 28 is also
formed with teeth 87. These teeth are evenly
spaced about the end of the sleeve, as best seen
in Fig. 6. and ave arranged to cooperate with
cimilar teeth 38 formed on the upper face
of the worm wheel 9 as shown in Fig, 5.

Tt follows from the foregoing that when
the clutch mechanism M isin one longitudinal
position on the shaft 6, the teeth on the lower
end of the sleeve 28 connect the worm wheel
9 with the shaft 6, whereas, when the clutch
mechanism is in another longitudinal posi-
tion on the shaft, the testh on the upper end
of the sleeve 27 connect the bevel gear 17 with
the shaft 6.

The clutch mechanism M is moved longl-

46, and is so arranged that its elements,
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tudinally on the shaft 6 in order to effect the
desired driving connection between the bevel
gear 17 and the shaft, or between the worm
wheel 9 and the shaft, by means of a shifter
lever 39 comprising two spaced triangular
arms 39° and 89 connected intermediate
their ends by a yoke 39c. This shifter lever
is pivotally mounted at one end on bolts 40
which are threaded into a boss 41 formed 1n
the side wall of the casing 1, and the arms
thereof extend inwardly in a substantially
horizontal direction on opposite sides of the
collar 33 to a position beyond the vertical
axis of the collar, and ave each provided at
their inner ends with a pair of spaced rollers
49 which engage the upper and lower edges
of the collar 33 at both sides of the collar.
The yoke 89¢ of the shifter lever is formed
with two cam engaging surfaces 43 and 44
which, as best seen 1 Fig. 2, taper toward
the axis about which shifter lever 39 oscil-
lates, and these surfaces cooperate with a
conical pin 45 formed on the inner end of a
horizontal shaft 46 which is journalled in the
hoss 41. The conical pin 45 is eccentrically
located with respect to the axis of the shaft
if ex-
tended, would converge substantially at the
axis about which the shifter lever 39 oscil-
Jates. The shaft 46 extends through the side
wall of the casing 1 and is provided at its
outer end with a selector lever 47 by means
of which the shaft may at times be oscillated.

The inner end of the shaft 46 is also pro-
vided with a cam 48 which operates a cirveuit
controller 49 through the medium of a piv-
otally mounted yoke 50, a crank 51, and a
push rod 52. This cireult controller 49 may
be employed to govern the supply of current
to the electric motor 15. :

The operation of the apparatus is as fol-
lows: Normally the selector lever 47 occu-
pies a position in which the pin 45 is at the
lowest point in its path of movement. Under
these conditions, the pin engages the cam
surface 43 of the shifter lever 39 and holds
this lever in its lowermost position. When
the shifter lever occupies this position, the
upper roller 42 on each of the arms 39 and
39" engages the upper edge of collar 33 and
exerts a downward force on the collar which
is transmitted through the shoulder 33¢

(213 Y
flange 82%, and coil spring 34 to the lower

DLy
sleeve 28, thereby holding this sleeve in the

position in which the teeth 37 on the sleeve
mesh with the teeth 38 on the worm wheel 9.
The worm wheel is therefore operatively con-
nected with the switch actuating shaft 6 so
that the apparatus is in condition for opera-
tion of the switch by the electric motor 15.
At such times, the bevel gear 17 is capable of
rotating freely with respect to the shaft 6 so
that this gear is disconnected from the shatt,
with the vesult that the hand lever is discon-
nected from the switch. In order to discon-
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nect. the motor from, and connect the hand
lever with, the switch, the selector lever 47

is swung through 180° so that the pin 45 is

rotated from the lowest point in its path of
» mpvement. to the highest peint in its path of
movement.
the shifter lever -39 and hence, the collar 33
to move to their uppermost positions. Dur-
ing the movement of the collar 83 to its upper-
most position, its lower shoulder 33¢ engages
the flange 32" on the sleeve 28, thereby posi-
tively moving the sleeve 28 upwardly to. a
positionin whigh, the teeth 37 on the sleeve
are-disengaged from theteecth 38 onthe worm.
wheel, so.that the worm wheel is then free
to. votate with vespect to-the shaft, Turther-

kS

more, during ‘the movement of the collar 33.

to its uppermost position, the sleeve 97 is
moved upwardly by virtue of the force trans-
mitted through the spring 84 and, if the posi-
tion of'the switch and hand lever then corre-
spond-so that-the Iong tooth 36*-on the bevel
gear 17 is opposite the long space hetween the
teeth 85° and 355 on the sieeve 27, the teeth
on the sleeve and the teeth on the bevel gear
will mesh.: The bevel gear will then be con-
nected with the shaft 6 so that the switch
may be-operated by swinging the hand lever
from one position to the other. T£ however,
30 the.position-of the switch-and the hand lever
do not coryespond when the collar is being
moved upwandly, so that the long tooth 36°
onthe bevel gear 17 is not. opposite ithe long
space. between the teeth, 35 and 86% .on the
sleeve 27, then when the collar-has. moved
upwardly a comparatively short distance, the
flat ends of the teeth -85 on.the sleeve 27 will
engage ‘the flat ends of the teeth. 36. on the
bevel gear 17, and, during the remainder cf
3 the upward movement; of the collar, spring
34 will become compressed. It will be ap-
parent, therefore, that under these condi-
tions, the hand lever will not become con-
nected with the switch until the hand lever
<5 is.moved toithe positiqnicorresponding tothe
position of the switch, at which time the en-
ergy stored.in-the spring 84 will complote the
upward movement of the sloeve 27 , thereby
causing the teeth on the.sleeve to.mesh with
<69 the teeth on the bevel gear, and hence permit-
ting manual operation of the switch in the
manner, previously described. The opera-
tion of the shaft 46 to.transfer the switch
fromfn‘lotor‘t()'hland operation causes the cam
48 to qpen circuit, controller 49, thereby dis-
connecting motor 15 from its source of cur-
rent andiso.preventing,operation of the worm
wheel 9. while.the apparatus is.in_condition
for manual operation of the. switch.
When.it-is.desiredito restore.the apparatus
to condition for operation, by-the motor, the
selector lever 47 is returned to its normal po-
gitionin which it is-illustrated in the draw-
ing.. The operation:of the apparatus, under
5 these-eonditions, is just the veverse of-that de-

Wi

This rotation -of the pin caunses:

derstood without describing it in detail. Tt
should be noted, howewver, that since the teeth
cn the sleeve 28 and the teeth ‘on the worm
wheel 9 .are evenly spaced, these teeth will
mesh except when the ends of the teeth are
directly oppesite each other, at twhich time
they will mesh as soon as the motor rotates
the worm svheel through am angle corre-
sponding to the width -of one tooth.

It will be apparent, thervefore, from the
foregoing that with switch operating appa-
ratus embodying our invention, the seleetor
lewer 47 may be thrown to its operating posi-
tion for either hand or moter operation of
the switch regardless of whether there is.an
agreement or a disagreement between the po-
sition of the switch and the position of the
operating mechanism,
parent ithat 3f the hand lever is thrown to its
operating position for either hand or motor
operation of the switch when a disagreement
betiveen the position of-the switch and the
position of the ‘operating mechanism exists,
then when the position of the operating mech-
anism; is brought into agreement with that
of the switch, the desired conmection between
the switch and the operating mechanism will
be automatically effected.

Although ‘we have herein shown. and de-
scribed -only one form of railway switch op-
erating -apparatus-embodying our invention,
it is understood: that warious changes and
modifications may be made therein within
thescope of the-appended: claims without de-
parting from the spirit and scope of our in-
vention. -

Having-thus described-our inventon, what
we.claim is:

1. Railway switch operating apparatus
comprisinga rotatable switch actuating shaft,
amovable member associated with said shaft,
means for at-times operating said member, a
sleeve mounted on said shaft to rotate there-
with but slidable. thereon. toward and away
from said member, resilient means for mov-
ing raid gleeve-toward said member, means
connected directly with said sleeve for mov-
ing-said sleeve away from said member, and
means asscelated with said:sleeve for connect-
ing said member with said shaft if said mem-
ber and-said shaft-occupy corresponding rel-
ative positions when. said sleeve is moved
toward said member.

2. Railway -switch operating apparatus
comprising a. rotatable switch actuating
sliaft, ‘a .gear wheel mounted- conceritrically
with.respoet:to said shaft, means for at times
rotating said gear wheel, a sleeve mounted
on;said-shaft-to rotate therewith but slidable
thereon. towardi:and away from said gear
wheel, teeth on ‘said sleeve and said gear
wheel sc arvanged that said teeth will mesh
when: sgid sleeve.is moved toward said gear
wheel and connect said gear wheel to.said

3

scribed hereinbefore, and will be readily un-

It will also be ap-.

100

105

[

Hod3 |



[}

30

4

shaft if and only if said shaft and said gear
wheel occupy one relative posmon vesilient
neans for moving said sleeve toward said
gear wheel, and means directly connected
with said %]ee\'e for moving said sleeve away
from said gear wheel.

3. Railway switch operating apparatus
co!n] vising a rotatable switch actuating
shaft, a gear wheel mounted conccntrlcally
with 1es seet to said shaft, means for at times
rotating said gear w Leel, a sleeve mounted
on said shaft %o rotate therewith but slid-
able thereon toward and away from said gear
wheel, teeth on said sleeve and said gear wheel
80 mumf_ﬂd hat said teeth will mesh when
said sleeve is moved toward said gear wheel
and connect said gear wheel to said shaft it
and only if said chaft and said gear wheel
occupy one relative position, means inc Tud-
ing a spring for moving said sleeve toward
said gear wheel, and means independent of
said spring for moving said sleeve away from
said gear wheel.

4. Railw ay switch operating apparatus
comprising a rotatable switeh actuating
sh a1t two movable members associated with
«aid shaft, means for independently operat-
ing said two members, two sleeves mounted
on said shaft to rotate therewith but each
slidable thereon between two e:\tleme posi-
tions, means associated with one of said
sleeves for connecting one of said members
with said shaft when said one sleeve oceupies
its one extreme positon but not when such
sleeve occupies 1its othe extreme position,
means qssocnted with the other sleeve for
connecting the other member with said shatt
when said other sleeve cccupies its one ex-
treme position but not when such sleeve occu-
pies its other extreme position, manually op-
erable means for poamvelv moving either of
sleeves from its one extreme posltlon to

{s other extlreme position, and resilient
means effective when one such sleeve is moved
from its one extreme position to its other ex-
uom(\ position for moving the other such
sleeve from its other c\tume position to its
one extreme position.

5. Railway switch operating apparatus
('ompusmg a rotatable switch actuat ing shaft,
two movable members associated with S‘le

shaft, means for mdependenﬂy operating
said two members, two sleeves mounted on
said shaft to rotate therewith but each slid-
able thereon between two extreme po&mons,
means associated with one of said sleeves for
connecting one of said members with said
<haft when said one sleeve oceupies its one
extreme position but not when such sleeve oc-
cupies its other extreme position, means as-
sociated with the other sleeve for connecting
the other member with said shaft when said
other sleeve occupies its one extreme posi-
tion but not when such sleeve occupies its
other extreme position, manually operable

\,nﬂ
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means for positively moving either of said
sleeves from its one e\tleme position to its

other extreme position, and a spring asso-
ciated with said two sleeves in such manner
that when one such sleeve is moved from its
one extreme position to its other extreme posi-
tion the other such sleeve is moved from its
other extreme position to its one extreme posi-
tion by the force transmitted through said
spring.

6. Railway switch operating apparatus
comprising a rotatable switch operating
shaft, two. gears associated with said shaft
means for mtatlnﬂ said two gears mdepend—
ently of each othel, two sleeves mounted on
suid shaft to rotate therewith but each slid-
able thereon toward and away from an asso-
ciated one of said gears, means associated
with one of said sleeves for engaging the as-
sociated gear to connect such gear with said
shaft it the associated gear and said shaft
occupy one relative pOSltlon when said one
sleeve 1s moved toward the associated gear,
means associated with the other sleeve for en-
gaging the associated gear to connect such
gear with said shaft when said other sleeve
i1s moved toward the associated gear regard-
less of the position of such associated | gear
and the shaft, means directly connected with
said two sleeves for moving either of said
sleeves away from its associated gear, and
resilient means effective when one such sleeve
is moved away from its associated gear for
moving the other such sleeve toward its as-
sociated gear.

7. Railway switch operating apparatus
comprising a rvotatable switch operating
shaft, two gears mounted concentrically with
respect to said shaft, power mechanism op-
eratively connected with one of said gears, a
hand lever operatively connected with the
other of said gears, two sleeves mounted on
said shaft to rotate therewith but each slid-
able thereon between two extreme positions,
means associated with one of said sleeves for
connecting one of said gears with said shaft
when saic one sleeve occlipies its one extreme
position but not when such sleeve occupies its
other extrenie position, means associated with
the other sleeve for connecting the other gear

ith said shaft when said other sleeve occu-
ples its one extreme position but not when such
sleeve occupies its other extreme position,
manually operable means for moving either
of said sleeves from its one extreme position
to its other extreme position, and resilient
means effective when one such sleeve is moved
from its one extreme position to its other
sxtreme position for moving the other such
sleeve from its other extreme position to its
one extreme position.

8. Railway switch operating apparatus
comprising a votatable switeh operating
shatt, two gears mounted concentrically with
respect to said shaft, power mechanism op-
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eratively connected with one of said gears,
a hand lever operatively connected with the
other of said gears, two sleeves mounted on
said shaft to rotate therewith but each slid-
able thereon between two extreme positions,
means associated with one of said sleeves for
connecting one of said gears with said shaft
when said one sleeve occupies its one extreme
position but not when such sleeve occupies
1ts other extreme position, means associated
with the other sleeve for connecting the other
gear with said shaft when said other sleeve
occupies its one extreme position but not
when such sleeve occupies its other extreme
position, said last mentioned means being so
designed that said other sleeve is prevented
from moving to its one extreme position un-
less said other gear and said shaft occupy
one and only one relative position, manual-
ly operable means for moving either of said
sleeves from its one extreme position to its
other extreme position, and resilient means
effective when one such sleeve is moved from
its one extreme position to its other extreme
position for moving the ‘other such sleeve
from its other extreme position to its one ex-
treme position.

9. Railway switch operating apparatus
comprising a splined rotatable switch
actuating shaft, a worm wheel and a bevel
gear concentrically mounted on said shaft
in axial spaced relation, an electric motor
operatively connected with said worm wheel,
a hand lever operatively connected with said
bevel gear, two splined sleeves mounted on
sald shaft for vertical sliding movement on
said shaft in the region between said worm
wheel and said bevel gear, each said sleeve
being provided at the end which confronts
the other said sleeve with an annular recess
and with a circumferential flange, a collar
surrounding said sleeves at said flanges with
some clearance and provided with two in-
wardly extending cireular shoulders each of
which cooperates with the outer face of the
flange on one of said sleeves, a compression
spring interposed between said two sleeves
and having one end located in the recess in
each sleeve, a shifter lever comprising two
arms connected together intermediate their
ends by a yoke which is provided with two
spaced cam surfaces, means for pivotally
supporting said lever at one end of said arms
in such manner that said arms extend past
the axis of said collar on opposite sides of
said collar, four rollers two attached to the
free end of each arm in such manner that
one of said rollers engages each end of said
collar on both sides of the collar, and a
manually operable shaft having an eccentric
pin cooperating with said cam surfaces in
such manner that oscillation of said shaft
causes longitudinal movement of said col-
lar along switch actuating shaft. -

10. Railway switch operating apparatus

5

comprising a rotatable switch operating
shaft, a_clutch mechanism comprising two
sleeves slidable on said shaft, means for urg-
ing- said sleeves apart, means for limiting
the movement of said sleeves away from each
other, two independently operable driving
elements, means for moving said clutch
mechanism bodily along said shaft to cause
engagement of one sleeve with one said driv-
ing element or of the other sleeve with the
remaining driving. element, and means for
driving said shaft by said clutch mechanism.

11. Railway switch operating apparatus
comprising a rotatable switch operating
shatt, a clutch mechanism comprising two
sleeves slidable on said shaft, means for
urging said sleeves apart, means for limiting
the movement of said sleeves away from
each other, a wheel and a gear mounted co-
axially with respect to said shaft, means for
driving said wheel and gear independently,
means for moving said clutch mechanism
bodily along said shaft to cause driving en-
gagement of one said sleeve with said wheel
or of the other sleeve with said gear, and
means for preventing relative rotation of
said shaft and the sleeves of said clutch
mechanism. :

In testimony whereof we affix our signa-

tures.
CLARENCE W. DALZELL.
EDWIN G. LITTLE.
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