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TRACK SWITCH

Abstract of the Disclosurs

An improved switch for an overhead trolley track system,
which is adaptable to be inserted between intersecting tracks
and adjustable for handling trolley movement from one track to
another. The improved switch includes a unique pivot and
shaft assembly whereby the hub member attached to the track
lift piece rotates or pivots freely about an outer shaft
without applying force to an inner shaft mounted to the track,

thereby avoiding constant maintenance, malfunctions, and
system interruption.
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TRACK SWITCH

Description

This invention relates in general to an improved switch
for an overhead trolley track, and more particularly to a
pivot and shaft means for a track segment or lift piece
providing reduced maintenance and better overall operation of
the overhead trolley track system.

BACKGROUND OF THE INVENTION

Heretofore, it has been well known to provide switches
for overhead track systems along which trolleys are either
manually or power driven and particularly for the movement of
goods suspended from the track by the trollevs between
stations for processing or for storing goods. TFor example,
overhead COnveyors having tracks and switches in the tracks
are commonly used in warehouse operations and also in meat-
processing plants. Exenmplary of the typé of mechanisns
heretofore known are disclosed in U.S5. Pat. Nos. 2,746,397,

3,818,836, and 4,646,646,

These switches include a plurality of levers and links
arranged between lifting track sections, the position of which
control the movement of trolleys along intersecting tracks or
rails. It is also known,'as-shown in these patents, to
automatically allow the'movement cf a trolley through the
switch in one direction without manually or otherwise
adjusting the switch. 'Movement in the opposite direction is
controlled by adjustment of the switch.
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The heretofore known switches have included a shaft about
which the track 1lift pieces are connected to the switch
linkage pieces. This connection which directly rotates about
the shaft has caused considerable problems including
overtightening of the shaft prohibiting free rotation,
loosening of the shaft causing misalignment of the 1lift piece
with the track, and undertightening of the shaft also leading
to misalignment of the 1lift piece with the track. Overall the
shafts heretofore used in overhead track systems have needed
considerable and costly maintenance, have been difficult to
service in the field, and have caused considerable
difficulties in system operation. For example, improper
seating or alignment of a 1lift piece may cause trolley
deralilment, trolley and/or track damage, damage to goods
carried by the trolleys, and sometimes injury to persons
working underneath the track or rail.

SUMMARY OF THE INVENTION

The present invention overcomes the problems heretofore

known and provides a pivot and shaft means for a switch for
overhead track systems that is easily installed to the proper
tension, which remains at that proper tension, which does not
loosen, which needs little maintenance, and thus causes
little, 1f any, system operational difficulties.

Accordingly the present invention seeks to provide a new
and improved switch for an overhead track system which is
easlily installed, needs little if any adjustment, and is thus
virtually maintenance-free.

Further the present invention seeks to provide a new and
improved switch for an overhead track system that is easily
adjusted to the proper position, does not loosen with the
operation of the system, and is easily serviced in the field.

Further still the invention seeks to provide an improved
track switch having a track segment or section pivot that can
be easlly maintained and tensioned for substantially

maintenance-free operation.

MM S v AV 1o Lt RN ] LA o U M AP A N AT IR ARG ML i St NETIOI S G b S St YD TN IR I NPT VR A 46 L T LALLM ML A NG B0 £ T G IR I e b T NG (105 T0 B YIRS e 10 S50t 5 1t 0 o de om0 1 e ST 0 R Aok el ST T AT T ATTTIICH N o AT LA MR v 1 RTINS R ST T e d i ALY S M TN PRI 4 e s M v P e v b A e IMCTR L v i 108 M 10 18 S a4 14 4



CA 02068757 1999-06-23

The invention in one broad aspect provides a switching
unit for overhead tracks adapted to have trolleys movable
therealong, the unit comprising, a first track member and a
second track member in intersecting relation with the first
track member, one of the track members having an upper section
cut away to form a recess and the other track member having
its free end in spaced relation from the one track member.
Each track member has a shaft means, a switching element for
each of the track members, each switching element having a hub
member recelved by the respective shaft means and each shaft
means having an inner shaft and an outer hollow shaft fastened
to the track members. Each hub member is pivotally received
on each outer shaft. Washer means is at each end of each
outer shaft limiting the lateral movement of each hub member
and fastening means is on each inner shaft for locking the
washer means and each outer shaft together. Each outer shaft
1s longer than each hub member such as to preset the
rotational tension on the hub member.

Another aspect of the invention pertains to a track
switch for interacting tracks of an overhead trolley track
system including pivotally mounted lift pieces on the
intersecting tracks, wherein the lift pieces have hub members
pivotally received on shaft means. The improvement is in the
shaft means for the hub members each of which comprise, a
fixed center shaft extending from the track adjacent to the
11ft piece and a spacer on the center shaft contacting the
track. A sleeve 1s received on the center shaft bearing
against the spacer next to the track at one end and terminates
inward from the end of the center shaft at the other end. The
hub member 1is pivotally received on the sleeve, and means on
the outer end of the center shaft retain the hub member on the
sleeve and secure the sleeve to the track, whereby the rotary

tension of the hub member is preset by the length of the
sleeve.
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Other aspects, features and advantages of the invention
will be apparent from the following detailed disclosure, taken
in conjunction with the accompanying sheet of drawings,
wherein like reference numerals refer to like parts.
DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a switch for an overhead
track layout looking from above with the lift section or piece
of the main track in down position and the lift section of the
curved track in an up position and including the improved
pivot and shaft assembly of the present invention;

Fig. 2 1s a longitudinal cross-sectional view of the
pivot and shaft means taken substantially along line 2-2 of
Fig. 1; and

Fig. 3 1s an axial cross-sectional view of the pivot and
shaft means taken substantially along line 3-3 of Fig. 2.
DESCRIPTION OF THE INVENTION

The track switch of the present invention is primarily
useful for overhead conveyor systems installed for the purpose
of transporting and moving goods between stations or
locations. Particularly, such a conveyor system serves to
movably support trolleys along flat bar or round bar tracks or
ralls. The trolleys generally include a single wheel or roller
supporting a bracket and suitable means for attaching thereto
the goods to be moved along and within the track or conveyor
system. The trolleys may be power driven or manually driven. A
track layout may include one or more main tracks and any
number of auxiliary tracks. Normally, work stations will be
situated along the main tracks although they may likewise be
situated along an auxiliary track. Storage areas may also be
assoclated with auxiliary tracks. The track switch of the
invention is intended to assist in controlling the

movement of the trolleys between intersecting tracks. The



10

15

20

25

30

35

2068757

4

intersecting tracks would be arranged to have the track switch
positioned to allow movement of the trolleys therebetween in
whatever desired direction. Normally, the intersecting tracks
are at right angles to each other but they may also be
angularly related to each other.

The track switch of the invention may include a
combination of straight and curved sections or curved and
curved sections. Where straight and curved sections are used,
the curved section may come in from either side, and either
the straight or curved section may be considered to be the
main track. Where curved and curved sections are provided,
either of the curved sections may be considered the main
track. Track lift pieces or segments or sections are provided
for each of the track members in the switch and are
selectively movable between a non~trolley engageable raised
position and a trolley engageable seated position for purposes
of allowing trolley movement through the track on one or the
other of the track members. A transmission device is provided
to control the position of the 1lift pieces such that only one
1lift piece is in trolley engageable seated position at any one
time. Further, the transmission system permits automatic
movement of a trolley through the switch from either of the
track members in one direction whether or not the 1lift pieces
of whichever member the trolley is movable along is in the
trolley engageable or non-trolley engageable position. If a
lift piece is in non-trolley engageable position, the trolley

engages the 1lift piece and forces it into seated position and

at the same time through the transmission system forces the
other 1li1ft piece into non-engageable position.

It is the pivot and shaft means of the switch that is
unique in the present invention in that it utilizes a hub
member which rotates or pivots about an outer shaft or sleeve
longer than the hub member and which is secured to the track
by a fastening means on a yet longer inner or center shaft.
Thus, free pivot movement of the hub member is provided about
the outer shaft or sleeve without the rotational movement or
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force of the hub member on the inner or center shaft, which
results in an easily adjusted shaft means that needs little, if

any, maintenance.
Referring now to the drawings and particularly to the

embodiment disclosed in Fig. 1, the track switch 10 of the
invention is illustrated in a form hereinafter referred to
generally as a straight and curved unit and where the curved
track member comes into the main track from the left. It may be
readily appreciated that the curved track member may come in
from the right or opposite side where so desired or needed in a
track layout. The track switch is installable in an overhead
conveyer track system suspended from the ceiling and situated
between intersecting tracks. The switch is illustrated as being
mounted between a main or straight track or rail 11 and a curved
or auxiliary track or rail 12. The track is of the flat bar
configuration, although it will be appreciated that the present
invention may be utilized in track layouts having track of the
round bar configuration.

Movable along the tracks are trolleys of the usual type
including a roller or wheel and bracket means susPended'from.the
wheel and for supporting a goods-engaging member such as shown
in U.S. Patent 4,646,646 and further details illustrating the
use of the track switch of the invention, may be appreciated
from reviewing the disclosure in the ‘646 patent, if desired.

The track switch 10 is interconnected by a bridge 13

extending above the track members but being of a height to clear

the ceiling. The bridge 13 includes an overhead crossbar 14, a

downwardly extending leg 15 inwardly turned at its lower end and
suitably connected to the straight track member 11 and a
downwardly extending leg 16 with an inwardly extending portion
at its lower end that is suitably connected to the curved track

member 12. Thus, the bridge 13 supports and maintains the

relationship between the straight and curved track members.
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The straight track member 11 includes a cutout portion 17
along its upper trolley engaging portion for selectively
receiving in seated position therewith a straight 1ift piece
18 formed to mate with the cutout portion 17. Guide members

5 l7a are provided on the track to guide the 1ift pieces to
proper seated position. The curved track member 12 terminates
short of the straight track member 11 to allow movement of a
trolley thereby along the straight track member and is
provided with a notch 19 at its end adjacent the straight

10 track member which mates with inner end of a curved lift piece
20 when the curved lift piece is in seated position and
forming a connection with the straight track member 11. The
free end of the curved 1lift piece seats on the straight track
member at the forward end of cutout portion 17, and it is

15 guided to a proper seating position by guide members l1l7a.

The straight 1ift piece 18 is secured to an actuating arm
21 that 1s in turn secured to a tubular hub member 22 situated
at one side of the straight track member 11 and pivotally
mounted on a shaft means 23 which is supported on the straight

20 track member 11. A crank arm 24 is secured to the tubular hub
member 22 on the opposite side of the actuating arm 21, and
the crank arm 24 is in turn connected to an interconnecting
transmission system 25,

The shaft means 23 1s orientated to the straight track

25 member 11 so that the straight 1lift piece 18 moves upwardly
from straight track member 11 and the cut-out portion 17
therein when the straight 1ift piece 18 moves from seated to
raised position, thereby assuring that it clears movement of
the curved 1ift piece 20 when the latter moves into seated

30 position.

The curved track includes generally the same elements,
i.e., a curved 1ift piece, an actuating arm, a tubular hub
member, a shaft means, and a crank arm connected to the
interconnecting transmission system 25, all of which function

35 in the corresponding manner.
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In this particular embodiment, when the downward force 1is
applied to the crank arm 24, the tubular hub member 22 rotates
in a clockwise direction, thereby simultaneously moving the
actuating arm 21 in a vertical or upward direction which
simultaneously moves the straight l1ift piece 18 into a non-
trolley engageable position. The part of the switching
mechanism on the curved track simultaneously operates in the
opposite fashion or in a counterclockwise direction, thereby
moving the curved lift piece 20 into a seated or trolley
engageable position.

The unique and improved pivot and shaft means for the
switch is shown in detail in Figs. 2 and 3. The shaft means
23 has a cylindrical inner or center shaft 26 and a hollow
cylindrical outer shaft or sleeve 27. Inner shaft 26, in the
preferred embodiment, is in the form of a threaded bolt which
1s secured through the straight track member 11. Outer shaft
27, preferably shorter than the inner shaft 26, fits over the
inner shaft 26 and its inner end abuts against a round washer
28a which functions as a spacer between actuating arm 21 and
the straight track member 11. Tubular hub member 22, which is
shorter than the outer shaft 27 by about one-sixteenth of an
inch, is placed over the outer shaft 27 in pivotal engagement
therewith. The tubular hub member 22 is secured to the
actuating arm 21 on one end and the crank arm 24 on the
opposite end. The outer shaft 27 is fastened to the straight
track by a round washer 28b of greater diameter than the outer
shaft 27 and of equal or greater diameter than the hub member
22, and a selfwlocking nut 29 is threadedly fastened on the
inner shaft 26 such that the round washer 28b abuts against
the outer end of the outer shaft 27. The round washer 28b and
self-locking nut 29 thereby effectively secure the outer shaft
27 to the straight track member 11. Furthermore, the round
washer 28b and self-locking nut 29 prevent the tubular hub
member 22 from dislodging from the outer shaft 27. The
tubular hub member 22, being of shorter length than the outer

shaft 27, freely rotates about the outer shaft 27, as there is
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a clearance allowed between the washer 28b and the end of the
hub member. The force of the free rotation necessary for
switch means 10 is not transferred to the inner shaft 26 nor
the washer 28 and the self-locking nut 29, whereby the shaft
means needs little, if any, adjustment during the normal
operation of the overhead track system. The shaft means will
not tend to loosen upon repeated pivotal operation of the lift
piece hub member, and the tension in the pivot will be
preloaded by the length of the outer shaft or sleeve.

The length of the ocuter shaft or sleeve 27 as 1t relates
to the hub member length determines the f£it between the washer
28b and the adjacent hub end and the rotational tension of the
lift piece, thereby presetting that tension. A shorter sleeve
increases the tension, while a longer sleeve decreases the
tension. When the nut is tightened on the inner shaft, the
tension will therefore be preset or preloaded.

The unique pivot and shaft means for the switch is also
shown in Fig. 3. Fig. 3 shows the relationship between the
solid cylindrical inner shaft 26, the hollow cylindrical outer
shaft 27, and the tubular hub member 29. Fig. 3 also shows
washer 28b in a circular dotted line to be of greater diameter
than the tubular hub member 22, and self-locking nut 29 in a
hexagonal dotted line, which is fastened on the inner shaft 26
and secures the washer 28b in place. A link 25a 1s pivotally
connected to the crank arm 24 of the tubular hub member 22 by
a nut and bolt assembly 30, and link 25a is in turn pivotally
connected to a rocker lever or bar 25c¢ of the interconnecting
transmission system 25. The hub of the curved lift section is
pivotally connected by a link 25b to the transmission system
25, and the 1link 25b is pivotally connected to a rocker bar

While this type of pivot and shaft means has been used
before in other unrelated mechanisms, it has never been used
in overhead track switching systems. While many different
switching mechanisms have been developed, none have used a
pivot and shaft means characteristic of the present invention.
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This pivot and shaft means provides a better overhead track
switching mechanism which is easily installed to have a
preloaded pivot and is not affected by the pivoting of the hub
member such that it needs little, if any, maintenance, and
which may be easily serviced in the field.

It is therefore appreciated that the track switch of the
present invention with its unique pivot and shaft means is
substantially superior to the switches heretofore known
because it is easily installed to the proper preset tension,
needs little, if any, adjustment, and may be easily maintained
and serviced.

It will be understood that modifications and variations
may be effected without departing from the scope of the novel
concepts of the present invention, but it is understood that
this application is to be limited only by the scope of the
appended claims.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. In combination with an overhead trolley track system
having a plurality of tracks adapted to movably support a
plurality of trolleys, a switch for a pair of intersecting
tracks for controlling trolley movement between the tracks
which comprises, first and second track members, bridge means
for interconnecting and supporting said track members in
juxtaposed spaced relation, a track lift piece for each said
track member, said lift pieces being mounted to be alternately
movable between a first non-trolley engageable raised position
and a second trolley engageable seated position to allow
trolley movement through the switch on the track member having
the 1li1ft piece in seated position, a shaft means extending
from each of the track members, each shaft means having an
inner and an outer shaft, each outer shaft fitting over each
inner shaft, a fastening means on each inner shaft securing
each outer shaft to said track member, a hub member pivotally
supported on each outer shaft and being shorter than each
outer shaft, said lift pieces being connected to and
supported by said hub members, whereby the hub members freely
pivot on the shaft means and such free pivotal movement is
assured by virtue of each outer shaft having a greater length
than the hub member.

2. The switch as defined in claim 1, wherein each outer
shaft i1s of hollow construction and cylindrical form.

3. The switch as defined in claim 1, wherein each
inner shaft is a bolt.

4 . The switch as defined in claim 3, wherein each bolt

is threaded and wherein the fastening means is a washer and a
lock nut.

5. The switch as defined in claim 1, wherein each hub

member 1s about one sixteenth of an inch shorter than each
outer shaft.

'“““%‘-“M-r*w‘*\Mmml-mf*mimM'**W«Mmmmatdmmwm&mﬁisu«iwMMWHWMWWMMMMMvﬂ:Wanm'WdMnwum'—-:-* B e

At e el L TR L ORI MTERAD 03 31 14057 00D M SRR T AT YIRS ] AN 3 o 3 SRR AN RS s MOV LA S TN A G T NSRRI BV T A 13 34 AINIL S et Nl 2 o e 405 1 Aeuan T4 A LR DI 120 S A LT LA ity bl 8l Tt 14 e



CA 02068757 1999-06-23

11

6. The switch as defined in claim 1, wherein a spacer
is mounted on each inner shaft between said track member and
each outer shaft to space the hub member from the track
member.

7. A switching unit for overhead tracks adapted to
have trolleys movable therealong, said unit comprising, a
first track member and a second track member in lntersecting
relation with the first track member, one of the track members
having an upper section cut away to form a recess, the other
track member having its free end in spaced relation from the
sald one track member, each track member having a shaft means,
a switching element for each of said track members, each
switching element having a hub member received by the
respective shaft means, each said shaft means having an inner
shaft and an outer hollow shaft fastened to said track
members, each hub member being pivotally received on each
outer shaft, washer means at each end of each outer shaft
limiting the lateral movement of each hub member, fastening
means on each inner shaft for locking the washer means and
each outer shaft together, and each outer shaft being longer
than each hub member such as to preset the rotational tension
on the hub member.

8. In a track switch for interacting tracks of an
overhead trolley track system including pivotally mounted
11ft pieces on the intersecting tracks, wherein the 1ift
pieces have hub members pivotally received on shaft means, the
improvement in the shaft means for the hub members each of
which comprise, a fixed center shaft extending from the track
adjacent to the lift piece, a spacer on said center shaft
contacting the track, a sleeve received on the center shaft
bearing against the spacer next to the track at one end and
terminating inward from the end of the center shaft at the
other end, said hub member being pivotally received on the
sleeve, and means on the outer end of the center shaft
retaining the hub member on the sleeve and securing said
sleeve to the track, whereby the rotary tension of the hub
member 1s preset by the length of said sleeve.
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9. The shaft means of claim 8, wherein the hub member
retaining means includes a washer received on the shaft.

10. The shaft means of claim 9, wherein the sleeve
securing means includes a nut threadedly received on the
shaft.

11. The shaft means of claim 10, wherein the spacer
includes a washer on said center shaft.
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