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(54) A conveyor having work-station
loops with work-piece trolley switching
means

(57) A conveyorized transport system
which.can be used to transport
workpieces to a series of subsidiary
loops, comprises a main rail 12,
workpiece carrying trolleys 14 movable
on the main rail, at least one subsidiary
loop 16 (32) adjacent to the main rail
which leads to a work station 33 (35), a
switch 25 to transfer a trolley between
the main rail and the subsidiary loop,
and a computer 8 to track and control
the movement of the workpieces. The
main rail and the subsidiary loop each
have a gap laterally spaced from one
another, and each switch includes a
transfer rail section 24, Fig 4, not shown
which can be moved laterally between
the gap in the main rail and the gap in

the subsidiary loop to transfer a trolley
between the main rail and the
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subsidiary loop. One specific
embodiment of the transport system
also includes a chain-drive pusher
extending downward from an overhead
track which drives said troliey while it is
being transferred between the main rail
and the subsidiary loop.
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SPECIFICATION
Conveyorized transport system

The invention relates to conveyorized transport
systems, and more particularly to a computer con-
trolled trolley and rail network providing flexible
routing and reliable switching of trolleys as they
travel to and from a plurality of work stations.

Conveyorized transport systems of the type with
which this invention is concerned may, for exam-
ple, be used in a garment making plant to carry
workpieces to a series of work stations. In a factory
without such a system a worker, in addition to per-
forming a work operation on each workpiece, often
has to punch a label attached to each workpiece to
make a record of its status, sort the workpieces,
and hand-carry them to various other work sta-
tions. These additional steps consume time and
lead to other problems. For example, the time it
takes a worker to perform various tasks is unpre-
dictible and it is difficult for other plant personnel
to keep track of the workpieces as they travel to
and from the various stations, so production can-
not be scheduled accurately. Also, it is common for
operators to accumulate many workpieces before
carrying them to a subsequent work station so
there is much Inventory tied up in the factory and
with it, a high carrying cost. Furthermore, many
times the operator will accumulate the workpieces
in a pile-in which case it is not easy to inspect
them for quality control purposes.

There are conveyorized systems previously pro-
posed which utlize a main rail to guide workpiece
carrying trolleys to subsidiary loops located along
the main rail and each subsidiary loop leads to and
from an associated work station. Between the main
rail and each subsidiary loop are often two
switches, one to divert a trolley and its workpieces
from the main rail to the subsidiary loop and an-
other to return the trolley from its subsidiary loop
to the main rail. These prior switches use pivoting
fingers having their pivot axes on the main rail,
and are similar in principle to those used in rail-
road tracks, except that the pivoting fingers slope
in the vertical direction when they switch to a sub-
sidiary loop because the points on the subsidiary
loops engaged by the fingers are not at the same
height as the main rail. The main rail is higher than
the entrance of each subsidiary loop so the pivot-
ing finger leading to the entrance must dip to meet
it, and the main rail is lower than the exit of each
loop so the pivoting finger leading from the exit
must rise to meet it. The reason that the entrance
and exit of each subsidiary loop is displaced verti-
cally from the level of the main rail is to aliow a
trolley to move by gravity as it switches between
the main rail and a subsidiary loop. The pivoting
finger used to divert a trolley to the subsidiary
loop is located upstream relative to the main rail of
the pivoting finger used for returning the trolley.

When a trolley is on the main rail a narrow
pusher, carried by a propelling chain or cable mov-
ing parallel to the main rail, urges it along. When
the trolley enters onto a pivoting finger angled to-
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ward a subsidiary loop, the pusher loses contact
with the trolley and the trolley then moves under
the force of gravity alone. This phase of trolley
movement, from the main rail, onto a switch fin-
ger, and then onto the rail of the associated sub-
sidiary loop, is very critical since the gravity biased
movement of the trolley can be disrupted by a
number of factors, such as wind from an open
door or excess friction in the trolley, and lead to
jamming of the system.

Once the trolley leaves the main rail and enters a
subsidiary loop it continues under the force of
gravity down a sloping portion of the loop until it
reaches a gate and then awaits attention by an op-
erator. The operator may subsequently perform a
work operation on some or all of the workpieces
associated with that trolley and when done, opens
the gate and allows the trolley to proceed further
along the subsidiary loop. Typically, this leads to
an elevator which lifts the trolley and its workpiece
to a level slightly above the height of the main rail.
In coordination with this, the pivoting finger of an
associated switch swings across and upward from
its position in fine with the main rail to connect the
subsidiary loop to the main rail. The elevator then
releases the trolley which rolls under the force of
gravity onto the main rail. This phase of trolley
movement is also critical and subject to the disrup-
tions described above.

Because the discharge switch of a subsidiary
loop is located downstream of its entry switch rela-
tive to the main rail, another subsidiary loop at
which a subsequent work operation is to be per-
formed on the same workpieces as worked on at a
first loop must be located downstream of the first
loop. That is, the prior system does not permit
subsidiary loops, at which successive operations
are to be performed on its same workpiece, to be
located directly across from one another on oppo-
site sides of the main rail, and as a result subsidi-
ary loops cannot be easily concentrated in a given
floor space, and flexibility of movement of trolleys
between various work stations is limited.

There is this a need for an improved conveyor-
ized transport system which offers high flexibility
of trolley routing.

Moreover, there is a need for an improved and
reliable mechanism for use in a conveyorized
transport system of the foregoing type for switch-
ing trolleys between a main rail and a subsidiary
loop.

Likewise there is a need for an improved a
switch which can transfer a trolley to an entrance
of a subsidiary loop and receive a trofley from an
exit of the subsidiary loop, the entrance being
downstream of the exit relative to the general di-
rection of trolley movement on the main rail, so
that direct recirculation is feasible, subsidiary loops
can be located directly across the main rail from
each another to form pairs, and a trolley can be
transported to each subsidiary loop of a given pair
in either order.

The invention aims to provide improvements in
one or more of these respects, or generally, and is
defined in the accompanying claims.
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The present invention resides in a conveyorized
transport system having a main rail upon which
trolleys ride, subsidiary loops located along the
main rail, each leading to and from a work station,
and switching means for each subsidiary loop for
transferring a trolley between ‘the main rai! and the
subsidiary loop. The subsidiary loops each have an

" entrance and an exit, the entrance being down-
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stream of the exit relative to the general direction
of troliey movement on to the main rail, and the
switch is able to deliver a carrier to the entrance
and receive a carrier from the exit of each loop.
This loop configuration provides flexibility in rout-
ing because it allows trolleys to be routed in two
or more ways from the exit of a subsidiary loop. In
accordance with one feature of the invention, while
a trolley switches between the main rail and a sub-
sidiary loop, the trolley is propelled by a positive
driving force so that the switching is reliable, and
in accordance with another feature, the main rail
and a subsidiary loop each have a gap and the

~ switch comprises a rail section which can be
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moved during switching from a first position bridg-
ing the gap in the main rail to a second position
bridging the gap in the subsidiary loop to transfer
a trolley from the main rail to the subsidiary loop.
This type of switch also allows a trolley to be
routed from one subsidiary loop to angther one lo-
cated-directly across the main rail or vice versa, or
from the discharge-end of a subsidiary loop di-
rectly to the entrance of the same subsidiary loop
for recirculation purposes.

In the drawings:-

Figure 1 is a top view of a conveyorized trans-
port system embodying the present invention.

Figure 2 is a perspective view of a section of the
conveyorized transport system of Figure 1 and in-
cludes a stretch of main rail and propulsion track
plus two oppositely disposed subsidiary loops, as-
sociated work stations and an associated transfer

- switch.

Figure 3 is a top view of the section of the con-
veyorized ransport system of Flgure 2 and illus-
trates three positions of a transfer switch.

Figure 4 is a front view in enlarged scale of the
transfer switch taken on the line 4-4 of Figure 3.

Figure 5 is a side view in enlarged scale of the
transfer switch of Figure 1 taken on the line 5-5 of
Figure 4.

Figure 6 is a view in enlarged scale also taken on
the line 4-4 of Figure 3 showing the switch bracket
in a different position than in Figure 4 and showing
further details of the propulsion track and of a trol-
ley.

Figure 7 is a view in enlarged scale aiso taken on
the line 5-5 of Figure 1 but in comparison to Figure
5 showing the switch moved to an alternate posi-
tion and also showing the elevators of the two as-
sociated subsidiary loops.

As illustrated in the figures, and first referring to
Figure 1, the conveyorized transport system ac-
cording to the preferred embodiment of the inven-
tion includes a master computer 8, a propulsion
track 10 having wide pushers 15, 15 extending
downwardly from it, a drive unit 3 for the propul-

70

75

80

85

90

95

100

105

110

115

120

125

130

sion track 10, a main rail 12 situated beneath the
propulsion track 10, trollets 14, 14 riding on the rail
12 and propelled by the pushers 15, 15, and -sub-
sidiary loops 16, 16 and 32, 32 located along the
main rail some of which are paired. Each subsidi-
ary loop leads to and from a work station 33, 35
and the conveyorized transport system further in-
cludes three-position switches 25, 25 for routing
the trolleys between the main rail and each pair of
subsidiary loops or directly between the subsidiary
loops of a given pair, and two-position switches
27, 27 for routing the trolieys between the main
rial and each unpaired subsidiary loop or a diver-
sion rail 31. The system of Figure 1 includes a total
of 8 sibsidiary loops, 16, 16 and 32, 32 and associ-
ated workstations, but this system can be easily
modified to include.more of fewer loops if desired.
‘Also, a subsidiary loop can be used as a storage
area instead of a site for a work station.

Figure 2 illustrates a section of the computer 7
controlled, conveyorized transport system of Figure
1, and shows the main rail 12, the propuision track
10 situated over main rail 12 and a pair of subsidi-
ary loops 16 and 32. One of the trolleys 14, specifi-
cally identified as 14a, rides on main rail 12 and is
propelled by one of the pushers 15 spegcifically
identified as 15a. Pusher 15a is one of a series of
identical pushers uniformly spaced along and ex-
tending downwardly from the track 10. The pusher
15a utself is driven by an endless, moving chain
jocated within the overhead propulsion track 10,
and in figure 1, the pusher is-shown moving trolley
14a toward the subsidiary.loop 16. The subsidiary
loop 16 includes looping rail 28, stop 38, and ele-
vator 54, and the oppositely disposed subsidiary-
loop 32 is a mirror image of the loop 16. the main
rail 12, transfer rail section 24, and the looping
rails 28 and 30 preferably are. made of a pipe or
pipes. -

The main rail 10, subsidiary loop 16, and subsidi-
ary loop 32 each have a gap lined up with one
other, and the switch 25 includes a straight section
of rail 24 and an actuator apparatus 18 which is
under computer control. Actuator apparatus 18 can
move rail section 24 laterally between a first posi-
tion (as shown) bridging the gap in subsidiary loop
16, a second position bridging the gap 29 in the
rail 12, and a third position bridging a gap (not
shown) in subsidiary loop 32. As the rail section 24
moves between its three positions, it can transfer a
trolley 14 from the main rail 12 to either subsidiary
loop or from the subsidiary loop 16 to the opposite
subsidiary loop 32 or vice versa. While the troliey
is on the transfer rail section 24, a pusher 15 con-
tinues to engage the trolley and exert a positive
driving force on it since the pusher is wide enough

-to reach the trolley when the rail section is in any

of its positions. If the transfer rail is in the gap of
subsidiary loop 16, the pusher will continue to
move the trolley until the trolley is past the trans-
fer rail section and beyond the entrance 36 of the
subsidiary loop. :

Once the trolley reaches looping rail 28, the ac-
tuator returns the transfer rail 24 to the main rail
12 so that other trolleys can proceed down the
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main rail or be switched by the transfer rail station.

The looping pipe 28 of subsidiary loop 16 slopes
downwardly from its entrance 36, the point where
trolleys are received from transfer rail section 24
and committed to circulate within subsidiary loop
16, so that a trolley can roll along it under the
force of gravity. About midway along the looping
rail 28 is the stop 38 which has an upper gate and
a lower gate within the stop (neither gate shown).
The stop 38 is shown stacking up trolleys 14b-d at
its upper gate, trolley 14b being first in line. There
the trolleys 14b-d wait until an operator 42 is ready
for one and presses a button on control box 50 to
open the upstream gate of stop 38 and allow trol-
ley 14b to roll to the downstream gate located at
the base of stop 38 as has done trolley 14e previ-
ously. The purpose of using two gates in stop 38 is
to allow one trolley to be isolated from the rest at
the lower gate so that an operator has easy access
to the workpieces carried out by the isolated trol-
ley. ]

After a trolley is isolated at the downstream gate
of stop 38, an operator such as 42 can perform a
work operation such as sewing with sewing ma-
chine 45, Figure 2 shows operator 42 working on
workpiece 46 which is carried by hanger 48 on trol-
ley 14e. The particular type of carrier used in the
conveyorized transport system is not critical to the
inventive concept. When operator 42 has com-
pleted the work operation on some or all work-
pieces suspended from harnger 48, he or she can
push a button on control box 50 to cause the
downstream gate of stop 38 to open and allow
trolley 14e to toll under the force of gravity down

Vsloping rail 28 toward elevator 54.

At the base of elevator 54 is another stop (see
Figure 7) to collect trolleys while they wait their
turn to be reloaded onto main rail 12. When the
master computer senses a break in a parade of
trolleys on the main rail 12 just upstream of trans-
fer rail 24 and an absence of trolleys on transfer
rail 24, the computer directs actuator 18 to move
rail section 24 to subsidiary loop 16 and directs el-
evator 54 to elevate a trolley as it has done to trol-
ley 14f shown in Figure 1. Trolley 14f hangs from
an elevator car which comprises a slotted track
section 57 which receives the trolley.

After the trolley reaches the top of elevator 54
and the next pusher arrives from propulsion track
10, the pusher will urge the trolley from the slotted
track section 57 of the elevator onto transfer rail
section 24 which abuts the slotted track 57. The top
of the elevator 54 is the discharge end of subsidi-
ary loop 16. In ane mode of operation, the com-
puter directs actuator 18 to leave the transfer rail
24 in position at subsidiary loop 16 until the trolley
is pushed back to the beginning of loop 16 to recir-
culate- within the trolley within the same subsidiary
loop. The mode selection is usually made via a
routing program of the master computer but this

“first mode can also be selected manually via a

switch on control box 50.

In a second mode of operation, after transfer rail
24 receives the trolley, the computer directs actua-
tor 18 to draw transfer rail section 24 back into line
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—
with main rail 12 and after a few more moments of
being pushed, the trolley will be back on main rail
12 and proceeding downstream, usually to another
subsidiary loop and an associated work station.

In a third mode of operation, after transfer rail
section 24 receives the trolley, the computer di-
rects actuator 18 to move the transfer rail section
further across the row of gaps into line with loop-
ing rail 30 to transfer the trolley to subsidiary loop
32. After circulating through subsidiary loop 32, the
trolley can be transferred in accordance with any
mode of operation described above.

Figure 3 illustrates the three switching positions
of transfer rail section 24. The solid lines show its
position, referred to as 241, where the section 24 is
in line with the subsidiary loop 16. The broken
lines show its other two positions, referred to as
242 and 243, at which the section 24 is in line with
the main rail (position 242) or in line with the sub-
sidiary loop 32 {position 243).

Figure 3 also illustrates pusher 15b which has an
inverted T-shape and engages a crown 66 of trolley
14g. Soon trolley 14g will be pushed around a first
turn 70 of looping rail 28, and thereafter the crown
66 will be out of reach of the pusher 15b, and the
trolley 14g will move around looping rail 28 exclu-
sively by gravity. When trolley 14g first enters sub-
sidiary loop 16 and is still within the reach of
pusher 15b, trolley 14g will also be forced by grav-
ity in addition to pusher 15b because rail 28 slopes
downwardly from its beginning, but the garvita-
tional force is not usually sufficient to separate a
trolley from its pusher then because the pushers
more relatively quickly.

Also shown in Figure 3 are a group of trolleys
14h-| with their associated workpieces stacked up
at the upper gate of the stop 38 awaiting attention
by operator 42. In certian situations, such as when
the workpieces require a sewing operation and the
operator has the wrong color thread in her sewing
machine, the aperator may want to put off her
work operation on a particular set of workpieces
carried by a particular trolley so when said trolley
is first in line at the upper gate, she can push an-
other button on control box 50 to advance the trol-
ley through both gates of stop 38 and down to
elevator 54. The computer senses that this button
has been pushed and directs the elevator to raise
the trolley to main rail level, the actuator 18 to
move rail section 24 laterally into alignment with
looping rail 28, and to hold rail section 24 in this
position until a pusher 15 comes along and urges
the trolley back onto the entrance 36 of subsidiary
loop 16 to recirculate the trolley. The operator can
repeat this recirculation process as many times as
necessary until other similarly colored workpieces
arrive and it is convenient for her to change her
thread. It is important for this direct recirculation
process as well as for transferring a trolley from
one subsidiary loop to another located directly
across the main rail, that the entrance of each sub-
sidiary loop 16 is downstream of its exit relative to
the main rail 12.

In addition to the mechanisms described above,
there are mechanical eyes situated just before the
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transfer rail 24, the upper gate of the stop 38 and
the base of the elevator 54 to help the computer
keep track of the trolleys and direct their flow.
These mechanical eyes each consist of a depressi-
ble switch which extends over the main rail or
looping rail as the case may be in the path of the
trolleys.

Figure 4 shows a front view of the actuator ap-
paratus 18 for transfer rail section 24. The actuator
apparatus comprises an L-shaped support bracket
100 which supports transfer rail section 24, a first
piston and cylinder assembly 102 with an inte-
grally-connected piston rod 104, and a second pis-
ton and cylinder assembly 108 with an integrally
connected piston rod 110. Both piston and cylinder
assemblies support and move the bracket 100 and

‘the transfer rail section 24. The actuator apparatus

also includes a bracket 112 which secures both pis-
ton and cylinder assemblies to the track 10.
Even though the piston and cylinder assemblies

- 102 and 108 are connected back to back, they do

25

not share any fluid chambers with each other.
Also, they operate from a single source of pressur-
ized air which is connected to the assemblies 102
and 108 by air hoses 114, 116, 118, and 120. The

_ piston of assembly 102 is located between a pair of
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fittings 115 and 117 for the air hoses 114 and 116
respectively so that when pressurized air is di-
rected into hose 114, and hose 116 is vented, the
piston rod 104 retracts, and when pressurized air is
directed into air hose 1186, and hose 114 is vented,
piston rod 104 extends. The piston and cylinder as-

_sembly 108 is configured similarly, so that when

pressurized air is directed into hose 120, and hose
118 is vented, the piston rod 110 retracts and when

" pressurized air is directed into hose 118, and hose

120 is vented piston rod 110 extends.

When both piston rods 104 and 110 are in their
extended positions as shown in Figure 3, rail sec-
tion 24 is positioned in line with looping rail 28 as

“shown in Figure 1 to-bridge the gap in subsidiary -

" loop 16, when one piston rod is extended and the

45

50

other is retracted, transfer rail section 24 is moved
to a center position where the rail section 24
bridges the gap in main rail 12, and when both pis-
ton rods are retracted, rail section 24 is positioned
in line with the looping rail 30 to bridge the gap in

“the subsidiary loop 32.

if a subsidiary loop located adjacent the main rail
is not paired with another subsidiary loop located
directly across the main rail, or if there is another
rail such as 31 (shown in Figure 1} located adjacent
to the main rail used for diverting a trolley to an-

 other location in a factory, the respective transfer
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switches need only provide 2 switching positions.
So, the actuator apparatus for this two position
switch comprises only one piston and cylinder as-
sembly such as 102.

Figure 5 shows a side view of the actuator appa-
ratus 18 and the L-shaped bracket 100 which-is
welded to and supports transfer rail section 24.
Figure 4 also shows a frame 135 for actuator appa-
ratus 18 which receives a bracket 112 at a pair of
frame slots 126 and secures it to the frame, and
shows holes 128 and 130 for receiving bolts (not
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shown) to attach the bracket 112 to the outer shell
of the propulsion track 10 (See Figure 2).
- Transfer rail section 24 has a plurality of corru-
gations 137 on its downstream.side so that when a
trolley is being transferred laterally by the rail sec-
tion it cannot roll off due to wind or an inadvertent
slope in the rail section.

Figure 6 shows a rear view of a trolley 14m and
a pusher 15¢ which engages it. The trolley 14m has
two wheels 144 and 146 which are shown riding
on transfer rail 24, and similarly ride on main rail

12 and other subsidiary rails at other times. The

wheels attach to the inside of an upper hook
shaped portion 141 of the trolley and straddie the
rail upon which they ride to provide balance. At
the top of the trolley 14m is a T-shaped crown 66a
which is the portion of the trolley actually engaged
by the pusher 15¢. Pusher 15c¢ like the other pusher
described above has an inverted T-shape and ex-
tends downwardly from the inside of the propul-
sion track 10, and within the track, an endless,
moving chain 150 attaches to the pusher 15¢ and
drives it. The horizontal portion of the pusher 15¢
is wide enough to span two lateral spaces 147 and
149 to reach a trolley which is.on transfer rail sec-
tion 24 when the transfer rail section. 24 is in.any
position so that the pusher can engage the crown
66a while trolley 14m is being transferred to a sub-
sidiary loop. With this width, the pusher can also
reach a trolley located at the top of an elevator and
push it onto a waiting transfer rail section for rout-
ing elsewhere. ) ' .

Figure 7 shows elevator 60 which has a slotied
track section 57b serving as an elevator car. When
the elevator car is at the bottom of the elevator the
slotted track is in line with the end of looping rail
30. Figure 7 also shows a trolley 14n which is.
stopped at the base of the elevator 60 by a piston
rod 164 -and waits to enter the elevator car. The
piston rod 164 protrudes from elevator 60 and is
one of a pair of coplanar piston rods which act as
a gate at the entrance of the elevator car 57a. The
associated piston and cylinder assembilies are not
shown, and the other piston rod is not visible be-
cause it is located directly behind rod 164. The two
piston rods are spaced apart by a few inches so
that they can corral a single trolley, the one closest
to the elevator when more than one are waiting
there.

Then, when the elevator car 67a is empty and in
position to receive a trolley, the computer can di-
rect the piston rod closest to the elevator to retract
and allow a previously corraled trolley such as a
trolley identified as 14m in Figure 7 access to the

_elevator car. The trolley 14n will be pulled into the

elevator car by another piston and cylinder assem-
bly {(not shown) situated above and in line with the
slotted track section. The piston rod of this assem-
bly extends over the corral and has a hinged claw
at the end to grab a single trolley such as 14n by
its crown and pull it into the slotted track 57a of
the elevator. Then when there is a break in a pa-
rade of trolleys on the main rail, the master com--
puter directs the elevator 60 to raise the trolley 14n.
and piston and cylinder assemblies 102 and 108 to
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move transfer rail 24 to position 243 which is in
line with subsidiary loop 30. Then, when the eleva-
tor car 57a reaches the top and the next pusher ar-
rives, the pusher will engage a crown 66b and
push the trolley 14n from slotted track section 57b
onto transfer rail 24. Figure 7 also shows such a
trolley 14p being transferred from an elevator car
57 to transfer rail 24. From the transfer rail section,
the trolley 14n can be transferred to the beginning
of subsidiary loop 30, main rail 12, or subsidiary
loop 28 as discussed above. '

By the foregoing, a conveyorized transport sys-
tem has been described in the preferred embodi-
ment of the invention. However, it should be
understood that numerous modifications and sub-
stitutions may be made without departing from the
spirit of the invention. For example, in a slight
modification to the illustrated embodiment a trans-
fer rail section is made with paralliel, slanted tips
and the gaps of the main rail and associated sub-
sidiary loops are shaped to receive this transfer rail
section so that the transfer rail section will move
horizontally but angularly between said gaps. {n
another slight modification to the iilustrated em-
bodiment, the tips of the transfer rail section are
flat as in transfer rail section 24 but an actuator ap-
paratus moves the transfer rail section in an up-
ward incline as it moves the transfer rail to one
side and in a downward incline as it moves the
transfer rail to the other side and keeps the trans-
fer rail section horizontal all the while. In this latter
modification to the invention, the entrance and exit
of the associated subsidiary loops are displaced
vertically from the level of the main rail.

Accordingly, the invention has been described by -

way of illustration rather than limitation.
CLAIMS

1. A switching apparatus used in a conveyor-
ized transport system for transferring a trolley be-
tween a first rail and an adjacent subsidiary loop,
said apparatus comprising:

a rail section used for transferring said trolley
between said first rail and said subsidiary loop,
said first rail and said subsidiary loop each having
a gap for receiving said transfer rail section, and

means for moving said transfer rail section from
a first position bridging said gap in said first rail to
a second position bridging said gap in said subsid-
iary foop.

" 2. The switching apparatus defined in claim 1,
further comprising: '

propulsion means for exerting a positive driving
force on said trolley while said trolley is on said
transfer rail section, and said transfer rail section is
in any of its positions so that said trolley moves
steadily during switching.

3. The switching apparatus defined in claim 2
wherein there is a lateral space between said first
rail and said subsidiary loop and said propulsion
means comprises a pusher which spans said
space.

4. The switching apparatus defined in claim 1
wherein said gap in said first rail and said gap in
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said subsidiary loop lie in a substantially horizontal
plane, and said transfer rail section moves sub-
stantially laterally between said gap in said first rail
and said gap in said subsidiary loop.

5. A switching apparatus used for transferring a
trolley between a first rail and an adjacent second
rail, said apparatus comprising:

a rail section used for transferring said trolley
between said first and second rails, said first rail
having a gap for receiving the transfer rail section,
and said second rail positioned for receiving the
transfer rail section, and

means for moving said transfer rail section from
a first position bridging said gap in said first rail to
a second position where said transfer rail section
aligns with said second rail, said second position
generally paralle! to said first position.

6. The switching apparatus defined in claim 5
further comprising:

means for propelling said trolley while said trol-
ley is on said transfer rail section and said transfer
rail section is in either said first position or in said
second position and while said transfer rail section
is being moved between said first and second po-
sitions.

7. A conveyorized transport system for trans-
porting workpieces to a plurality of work stations,
said system comprising:

a main generally horizontal rail,

a plurality of workpiece carrying trolleys mova-
ble along said main rail,

a subsidiary loop having an entry end and a dis-
charge end, both of which ends are located adja-
cent said main rail, .

switching means associated with said subsidiary
loop for switching a trolley from said main rail to
said entry end of said subsidiary loop and a for
switching trolley from said discharge end of said
subsidiary loop to said main rail, said entry end of
said subsidiary loop being located downstream of
said discharge end of said subsidiary loop with re-
spect to the direction of travel of said trolleys
along said main rail, and

means for propelling said trolleys in one direc-
tion along said main rail and for propelling a trol-
ley while said trolley is being transfered by said
switching means between said main rail and said
subsidiary loop.

8. The conveyorized transport system defined
in claim 7 wherein the switching means comprises:

a generally horizontal rail section used for trans-
ferring a trolley between the main rail and a sub-
sidiary loop, the main rail and the subsidiary loop
each having a gap for receiving said transfer rail
section, said gaps being adjacent, and

means for moving the transfer rail section be-
tween a first position where it bridges said gap in
the main rail and a second position where it
bridges said gap in said subsidiary loop.

9. The conveyorized transport system defined
in claim 8 wherein said propelling means inciudes
a pusher moving as long a path parallel to said
main rail, said pusher having a reach large enough
to engage a trolley while said trolley is on said
transfer rail section and said transfer rail section is
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in either said first position or-said second-position.

10. The conveyorized transport system defined
in claim 9 wherein said propelling means further
includes

a propulsnon track situated above the main rail
and generally following the course of the main rail,
and wherein said pusher includes a generally hori-
zontal pusher bar extending below and driven
along said propulsion track, said pusher bar en-
gaging said trolley.

1. A conveyorlzed transport system for trans-
porting a workpiece from a main rail sequentiaily:
to two work stations located across from one an-
other on opposite sides of the main rail, said sys-
tem comprising:

a main rail,

a plurality of workpiece carrying trolieys mova-
ble along said main rail,

means for propelling said trolleys in one direc-
tion along said main rail,

first and second subsidiary loops, each leading
to one of the work stations, said first subsidiary

“loop having an entry end for receiving a trolley

and a discharge end for discharging said trolley,
said entry end of said first subsidiary loop being
located downstream of said discharge end of said
first subsidiary loop with respect to the general di-
rection of travel of said trolleys on the main rail,
said first and second subsidiary loops being lo-
cated directly across the main rail from one an-
other, and '

three-mode switching means associated with
said first and second subsidiary loops, said three-
mode switching means used for transferring said
trolley between said main rail and said first subsid-
iary loop, between said first subsidiary loop and
said secorid subsidiary loop and the main rail, the
main rail and said first and second subsidiary
loops each having a gap, said three-mode switch-
ing means including a rail section which is mova-
ble from a first position where said rail section
bridges the gap in the main rail, to a second posi-
tion where said rail section bridges the gap in said
first subsidiary loop and to a third position where
said rail section bridges the gap in said second
subsidiary loop.

12. The conveyorized transport system defined
in claim 11 wherein said three-mode switching
means.includes:

means for moving the transfer rail section be-
tween said gap in the main rail and said gap in

-said first subsidiary loop, between said gap in said

first subsidiary loop and said gap in said second
subsidiary loop, and between said gap in said sec-
ond loop and said gap in the main rail, and
wherein

said propelling means exerts a positive driving

force on said trolley while said trolley is on the .

transfer rail section and said transfer rail section is
in either said first position, said second position, or

" said third position or in said gap in said second

65

subsidiary loop so that said trolley moves steadily
during all three switching modes. .

13. The conveyorized transport system defined
in claim 12 wherein the means for moving the
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transfer rail section comprises:

a first piston and cylinder assembly, means for
securing one end of said first piston and cylinder
assembly to a stationary point relative to said main
rail,

a second plston and cylinder assembly with one
end attaching to the unsecured end of said first.
piston and cylinder assembly, and .

_ a bracket connecting the other end of said sec-
ond piston and cylinder assembly to the transfer
rail section so that the transfer rail section can be
moved by said first and second piston and cylinder
assemblies between said first, second, and thlrd
positions.

14. The conveyorized transport system defined
in claim 11 wherein said second subsidiary loop
has an entry end for receiving a trolley from said
three mode switching means and a discharge end
for discharging said trolley to said three mode
switching means, said entry end of said second
subsidiary loop being located downstream of said

". discharge end of said second subsidiary loop with
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‘respect to the direction of travel of said trolleys

along the main rail so that the transport system is
flexible in its ability to route workpieces carried by
said trolley.

15. A conveyerized transport system for trans-
ferring workpieces to a work station, said system
comprising:

a main rail,

a plurality of workpiece carrying trolleys mova-
ble along the main rail,

a transfer rail section,

a subsidiary loop leading to said work station, )
the main rail having a gap adjacent to said subsidi-
ary loop and said subsidiary loop having a gap
across from said gap in the main rail, said subsidi-
ary loop having an entry end and a discharge end,
said entry end of said subsidiary loop being lo-
cated downstream of said discharge end of said

_subsidiary loop with respect to_the direction of

travel of said trolleys along the main rail, said sub-
sidiary loop comprising a looping rail which slopes
downwardly, and an elevator for receiving a trolley
from said. looping rail and elevating it for subse-
quent discharge to said transfer rail section,

means for moving said transfer rail section from
a first position bridging said gap in the main rail to
a second position bridging said gap in said subsid-
iary loop so that said trolley can be transferred be-
tween the main rail and said subsidiary loop, and

means for exerting a positive driving force on
said trolley while said trolley is being transported
by said transfer rail section between the main rail
and said subsidiary loop.

16. Switching apparatus used in a conveyorised
transport system substantially as described herein
with reference to and as illustrated in the accom-
panying drawings. )

17. A conveyorised transport system substan- .
tially as described herein with reference to and as -
illustrated in the accompanying drawings.
Amendments to the claims have been filed, and
have the following effect:- -
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Claims 1 to-17 above have been deleted

New claims have been filed as follows:-

" 1. A conveyorized transport system for trans-
porting workpieces(46) to a plurality of work sta-
tions, said system characterized by:

a main rail (12),

a plurality of workpiece carrying trolleys (14)
movable along said main rail,

a first subsidiary loop (16) having an entry end
{36)and a discharge end, said ends being located
adjacent to said main rail,

a switch (25, 24, 18; 27) associated with said first
subsidiary loop for switching a trolley from said
main rail to said entry end of said first subsidiary
loop and for switching a trolley from said dis-
charge end of said first subsidiary loop to said
main rail, said entry end of said first subsidiary
loop being located downstream of said discharge
end of said first subsidiary loop with respect to the
direction of travel of said trolleys along said main
rail, and

a driver (10, 15) for propelling said trolleys in
one direction along said main rail and for propel-
ling a trolley while said trolley is being transferred
by said switch between said main rail and said first
subsidiary loop.

2. The conveyorized transport system defined
in claim 1 further characterized by:

the switch (25, 24, 18; 27) comprising a rail sec-
tion (24) used for transferring a trolley between
said main rail (12) and said first subsidiary loop
(16), the main rail and the subsidiary loop each
having a gap for receiving the transfer rail section,
and an actuator (18) for moving the transfer rail
section between a first position where it bridges
said gap in said main rail and a second position
where it bridges said gap in said subsidiary loop,
and

said driver including a pusher movable along a
path parallel to said main rail, said pusher having a
reach large enough to engage a trolley while said
trolley is on said transfer rail section and said
transfer rail section is in either said first position or
said second position.

3. A conveyorized transport system as set forth
in claim 1 further characterized by:

a second subsidiary loop (32) leading to one of
the work stations, said second subsidiary loop hav-
ing an entry end for receiving a trolley (14) and a
discharge end for discharging said trolley, said en-
try end of said second subsidiary loop being lo-
cated downstream of said discharge end of said
second subsidiary loop with respect to the general
direction of travel of said trolleys on the main rail,
said first and second subsidiary loops being lo-
cated directly across the main rail from one an-
other, and

said switch (25, 24, 18, 27) also transferring said
trolley between said first subsidiary loop {16) and
said second subsidiary loop (32) and between said
second-subsidiary loop and the main rail, said
main rail and said first and second subsidiary
loops each having a gap, said switching means in-
cluding a rail section (24) which is movable from a
first position where said rail section bridges the
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gap (19} in the main rail, to a second position
where said rail section bridges the gap in said first
subsidiary loop and to a third position where said
rail section bridges the gap in said second subsidi-
ary loop. :

4.The conveyorized transport system defined in
claim 3 further characterized by

said switch comprising an actuator (18) for mov-
ing the transfer rail section between said gap in
the main rail and said gap in said first subsidiary
loop, between said gap in said first subsidiary loop
and said gap in said second subsidiary loop, and
between said gap in said second loop and said gap
in the main rail, and

said driver (10, 15) exerting a positive driving
force on said trolley while said trolley is on the
transfer rail section and said transfer rail section is
in either said first position, said second position, or
said third position so that said trolley moves stead-
ily during all three switching modes.

5. A conveyorized transport system as set forth
in claim 2 further characterized by:

said driver exerting a positive driving force on
said trolley to move said trolley continuously along
the entire length of said transfer rail section during
an interval in which said transfer rail section is ini-
tially located at said first position to receive a trol-
ley located on said main rail upstream of said
transfer rail section, then is moved from said first
position to said second position carrying said trol-
ley and then is supported at said second position
while said trolley is discharged onto said first sub-
sidiary loop.

6. A conveyorized transport system as set forth
in claim 2 further characterized by said actuator
(18) for moving said transfer rail section compris-
ing:

a generally L-shaped bracket (100) having a gen-
erally horizontal portion which supports said trans-
fer rail section (24) and an adjoining generaily
vertical portion which projects above said transfer
rail section, and

a piston and cylinder assembly {108) located
above said transfer rail section attached to the
generally vertical portion of said bracket to support
and move said bracket and said transfer rail sec-
tion.

7. A switching apparatus as set forth in claim 2
further characterized by:

said actuator (18) moving said transfer rail sec-
tion laterally from said first position to said second
position where said transfer rail section is disasso-
ciated from said main rail.

8. The conveyorized transport system defined
in claim 3 further characterized by the actuator (18)
comprising

a first piston and cylinder assembly (102) having
one end secured to a stationary point relative to
said main rail,

a second piston and cylinder assembly (108)
having one end attached to the unsecured end of
said first piston and cylinder assembly, and

a bracket (100) connecting the other end of said
second piston and cylinder assembly to the trans-
fer rail section so that the transfer rail section can
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inder assemblies between said first, second, and
third positions.

9. A method for transporting workpieces along
a main rail to a plurality of subsidiary loops lead-
ing to a plurality of work stations, said method
characterized by the following steps in order:

" attaching a workpiece to a trolley moveable

along the main rail,

propelling said trolley along the main rail to a
first one of said subsidiary loops,

propelling said trolley onto a transfer rail section
(24) which bridges a gap in the main rail,

transferring the rail section to a position bridg- -
ing-gap in the subsidiary loop (16) while continu-
ing to propel said trolley along said rail section,

propelling said troliey onto an entry end of said
subsidiary loop, said entry end of said first subsidi-
ary loop being located downstream of a discharge
end-of said first subsidiary loop with respect to the
direction of travel of said trolley along said main
rail, ' : .
circulating said trolley through said first subsidi-
ary loop, and :
" propelling said trolley from said discharge end of
said subsidiary loop onto said transfer rail section,
said discharge end of said subsidiary loop being
located upstream of said transfer rail section rela-
tive to the direction of travel of said trolley on said
main rail. '

10. A switching apparatus used for transferring
a workpiece carrier (40) between a first rail {12)
and an adjacent second rail (26, 30, 31), said appa-
ratus characterized by:

a rail section (24) used for transferring said car-
rier between said first and second rails, said first

. rail having a gap for receiving the transfer rail sec--
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tion, and said second rail positioned for receiving
the transfer rail section, and

an actuator (18) for moving said transfer rail sec-
tion from a first position bridging said gap in said
first rail to a second position where said transfer
rail section is disassociated from said first rail and
aligns with said second rail, and

a pusher (10, 15) for propelling said trolley dur-
ing switching from a position on said first rail up-
stream of said rail section relative to the direction
of trolley movement on said first rail and onto one
end of said rail section while said rail section is lo-
cated at said first position, along said rail section
toward the other end of said rail section while said
rail section is moved to said second position, and
off said other end of said rail section and onto said

“second rail while said rail section is located at said

second position.

11. Switching apparatus used in a conveyorized
transport system substantially as described herein
with reference to and as illustrated in the accom-
panying drawings. :

12. A conveyorized transport system substan-
tially as described herein with reference to and as
illustrated in the accompanying drawings.
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