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This invention relates to material handling systems of
the overhead monorail type, and more particularly to such
a system having a motor operated switch therein for se-
lectively connecting 2 single rail on one said of the switch
with any one of a plurality of rails on the other side of
the switch to provide a plurality of courses for carriers
traveling in either direction along the rails to follow.

A principal object of the invention is the provision of an
improved material handling system including a monorail
switch shiftable between at least three operative positions
by areversible electric motor, the motor being responsive
to a switch control circuit which is conditionied upon
actuation to energize the motor for shifting of the switch
to a presslected position, and which circuit will remain so
conditioned even though there be a power failure so that
upon a return of the power the motor will continue to
shift the switch to its preselected positicn.

Another object of the invention is the provision of a
material handling system of the above mentioned char-
acter which comprises conductor bars associated with the
rails for providing electric current to carriers or the like
traveling thereon, and in which the switch control circuit
comprises means for controlling both the energization of
the switch operating motor and the actuation of baffle or
blocking contactors for de-energizing conductor bars lead-
ing into the switch to thereby prevent a carrier from run-
ning into an open switch.

Still another object of the invention is the provision
in an improved overnead monorail system of a switch in-
cluding a switch operating and bafiling control circuit
which comprises latching type relay means for controlling
both the energization of the switch operating motor and
the actuation of the baffle contactors, and which circuit
comprises limit switches which act directly to de-energize
the motor and the bafile contactors when the switch moves
into a selected operative position.

The invention may be further briefly described as resid--
ing in certain combinations and arrangements of parts and
other advantages thereof will be apparent to those skilled
in the art to which it pertains from the following descrip-
tion of a presently preferred embodiment described with
reference to the accompanying sheets of drawings forming
a part of this specification, and in which:

FIG. 1 is a fragmentary plan view of a material han-
dling system embodying this invention and having a three
position motor operated switch therein;

FIG. 2 is an enlarged sectional view of a portion of
the switch of FIG. 1 taken along line 2—2 thereof with
portions broken away;

FIG. 3 is an enlarged sectional view of a portion of
the switch of FIG. 1 taken along line 3—3 thereof;

FIG. 4 is a fragmentary top view on an enlarged scale
showing the latch mechanism of the switch of FIG. 1;

FIG. 5 is a sectional view approximately on line 5—5
of FIG. 4;

FIG. 6 is an end view of the latch mechanism with
parts in section and broken away;

FIG. 7 illustrates the positions of the limit switches
when the switch is aligned for use of the left track as illus-
trated in FI1G. 1;

FIG. § illustrates the positions of the limit switches
when the switch is aligned for use of the center track;

FIG. 9 illustrates the positions of the limit switches
when the switch is aligned for use of the right track;

10

20

- 25

30

35

40

45

50

60

70

2

FIG. 10 is a schematic diagram of the switch and
baffle contactor control circuit, and .

FIG. 11 is a diagram of the conductor bar and baffle
contactor circuit.

While the present invention is susceptible to embodi-
ment in either shifting tongue-type or shifting rail-type
track switches, the particular switch shown in the draw-
ings as exemplifying the invention is of the shifting rail-
type. It is to be understood, however, that there is no
intention to thereby limit the invention to the specific
forms disclosed, but it is my intention to cover all modi-
fications and alternative constructions falling within the
spirit and scope of the invention as expressed in the ap-
pended claims.

Referring to the illustrated switch 10 of the embodi-
ment of this invention, an outer or fixed frame assembly
11 supports an inner or movable frame assembly 12 which
is adaptable to use in switches of either the shifting tongue
or shifting rail type and, for purposes of illusirating one
embodiment of the invention, is here described as having
three movable rail sections 13, 14 and 15 and which may
be shified to any of three operative positions to deter-
mine which of three rails 16, 17 and 18 on one side of
the switch will be connected with a single rail 19 on the
other side of the switch to provide a continucus path for a
carrier passing through the switch.

In the operative position illustrated in FIG. 1, the rail
12 and the rail 16 are-connected or aligned by the mov-
able rail section 13 which is curved, thereby providing a
curved path of travel for a carrier. The inner frame 12 is
shiftable in either direction by means of a reversible elec-
tric motor 20, and may be shifted to the left from the
iltustrated position to a center position with the rail sec-
tion 14, which is straight, connecting the rails 19 and 17
to provide a straight path of travel for a carrier. The
frame 12 may be shifted still farther to the left to assume
a position with the rail section 15, which is curved, con-
necting the rail 19 with the right hand rail 18.

Tt will be recognized that carriers may pass through the
switch 10 in either direction so that a carrier entering
the switch on the rail 19 may exit on any one of the rails
16, 17, or 18 depending upon the position of the inner
frame 12, and a carrier may enter from any of rails 16, 17
and 18 and exit on rail 19. The reversible electric motor
2§ is under the coantrol of a circuit, more fully described
hereafter, which includes two cam actuated limit switches
21, 22 which are preferably mounted on the movable
frame 32 and are adapted to be actuated by cam means
such as cam elements 23, 24, 25 and 26 adjustably mount-
ed on the fixed frame 11.

When the movable frame 12 is occupying one of the
mentioned operative positions, it is held from moving
therefrom by a solenoid operated locking means, indi-
cated generally at 27. The solenoid of the locking means
27 and the motor 2¢ are energizable by the above men-
tioned control circuit to release and shift the frame 12 to
an operative position other than the one occupied; and
the limit switches 21 and 22 will, at the proper point in
the movement of the frame 12, de-energize the motor 2¢
and the solenoid of the locking means, releasing the
latter to secure the frame A2 in the selected operative
position.

The rails 16, 17, 18 and 19 and the movable rail
sections 13, 14 and 15 are of conventional monorail con-
struction and will not, therefore, be described in detail.
Suffice it to say that each includes a rail member having
a web 30 terminating at its lower edge in horizontal flange
portions 31, 32 extending from the opposite sides of the
web for supporting the wheels of the overhead mono-
rail carriers (not shown) and having upper flange por-
tions 33.

A plurality of conductor bars 35 are associated with
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each of the rails 16, 17, 18, 19 and with the rail sections
13, 14 and 15, and serve to supply electric power to
self-propelled carriers through current collectors carried
 thereby. In order to prevent a. carrier from.running into
an open switch, means are provided to de-energize por-
tions- 354, 35b, 35¢-and 354 of the conductor bars 35
associated with the entering rails such as 16, 17, 18 or

- 19 respectively, and portions 35e associated with. the rail
sections. 13, 14 and 15, during shifting of the frame 12
from one of its operating positions to another. The
conductor ‘bar portions to be de-energized ars separated
from the main conductor bar portions 35 by air gaps.
The de-energization is referred to as blocking or baffling
and is automatically effected by blocking contactors 36,
37, 38 and 39 forming part of the control -circuit more
fully described hereafter.

The outer frame assembly 11 is supported in any con-
ventional manner above the rails 16, 17, 18 and 1% and
comprises. spaced horizontal inverted T-shaped members
40 and 41 extending transversely of the rails and having
lower inwardly extending flange portions 42 for slidably
supporting the inner or movable frame assembly 12. The
members 40 -and 41 are connected at their ends by left
and right side members 43, 44 having inwardly directed
flange portions 45 and downwardly directed portions 46.
In addition, the outer frame 11 comprises a transverse
angle member 47 extending between and welded to the
side members 43, 44 midway between the members 46,
41, The angle member 47 .serves as a frame locking
abutment means and as a support for -the limit switch
operating cam means 23, 24, 25 and 26.

" The inner frame assembly 12, including the rail sec-
tions 13, 14, 15 comprises L-shaped or angle members 5¢
and 51 parallel and adjacent to the T-shaped members

- 40, 41 respectively, and each having a horizontal portion
.52 overlying one of the adjacent flange portions 42 of the
T-shaped members, and each having a depending vertical
portion 53 having an angle member 55 secured thereto as
by welding and itself welded, riveted, or otherwise secured
to the upper flange portions 33 .of the rail sections 13, 14
and 15 for support thereof. ~Any  suitable antifriction
means such .as roller bearings 57 may be interposed be-
tween the horizontal portions 52-of the members 58, 51
and the adjacent horizontal flange portions 42 of the T-
shaped members 40, 41 to support the inner frame assem-
bly .12 on the outer frame assembly 11 and to facilitate
the shifting of the inner frame assembly. Movement of
the .inner frame assembly 12 relative to the outer frame
“assembly 11 is limited by adjustable stops 58 carried by
members .59 welded to the vertical flanges of the T-
shaped members 40, 41.

"The reversible electric motor 20 is preferably a single

phase A.C. motor. A gear reduction means 61 is con-
wenienily provided .on the motor 26 and rotates a sprocket
62 in driving -engagement with a flexible transmission
means in the form of a chain 63 which leads around ‘a
sprocket 64 suitably supported on the frame member 43
through which the chain passes in openings ‘provided
therefor. : - ‘ ’
The ends of the chain 63 are connected to opposite
ends-of a rod 66 forming part of a resilient or shock ab-
sorbing connection to the innér-or movable frame -assem-
bly 12. A base plate 67 is suitably supported -across the
rail sections-14 and 15 and serves as-'a support for the
hereafter described shock absorbing connection and -the
locking means 27. - R TR
As is best illustrated in FIGS. 4, 5, and 6, the ‘base
plate 67 is provided with a pair of bifurcated upright
‘members 69 and 70 extending therefrom. A coil com-
Jpression spring 72 surrounds-the rod 66 and is confined
between the upright members69 and 70 and between end
washers 73. " A cotter pin 74 or the Jike “passes-throuigh
‘the rod 66 outside .of each end washer 73 and is -adapted
to pass through the bifurcation in each of the” upright
members 69, 70. It will -be apparent that the -move-

10

209 .

ment of the chain 63 in a sense to shift the inner frame 12
in either direction will cause the rod 66 to shift com-
pressing the spring 72 between a cotter pin held washer
73 and one of the upright members 69, 70 until the
frame begins to move. g

The locking means 27, which is supported-by the plate
67, comprises a spring loaded plunger 88 which is adapted

to be received in openings 81, 82 and §3 inthe angle
member 47, and-serves to secure the movable frame 12
in -any of its operative -positions. The plunger 8§ is
reciprocably carried in'atube 85 and has an extension 86
terminating in a threaded end. - N
The tube 85 has secured at one end an angle member

88, a depending leg 89 of which confines a compression
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spring 99 in the tube, which spring biases or urges the
plunger 80 into engagement with the abutment. or angle
member 47. A cross plate or bar 92 lying adjacent the
angle leg 89 has an opening receiving the -extension 86
of the plunger 80, and the extension has a retaining and
adjusting nut thereon. The spring 90 acts. to extend the
plunger 80 and normally draws the cross bar 92 toward
the leg 89 of the angle member §8. ] c

An operating lever 93 is pivotally secured at 94 to the
angle member 88 and has depending side ears 95 in en-
gagement with the cross bar 92. The lever 93 is con-
nected by a link 96 to the armature 97 of an actuating
solencid 98 forming a part of the locking means 27.
‘When the solenoid is energized, upon closing of a control
switch 100, 101 or 102 of the control circuit (FIG. 10)
described ‘hereafter, the. armature pulls in, rocking ‘the
lever 93 and camming one of the ears 95 against the
cross bar 92 as shown in dotted lines in FIG. 4, thereby
retracting the plunger 80 against the action of the spring
96 and releasing the frame 12 for shifting movement.

In the coatrol circuit illustrated in FIG: 10, the control
-switches 189, 161 and 162 are adapted to condition the
circuit to move the inner frame 12 to its left rail aligning

position as viewed in FIG. 1, to its right rail aligning .
position, -and to .its ceater rail aligning position respec- -

tively., The control switches 160, 1071 and 102 are il-
lustrated in FIG. 10 as being switches which are adapted
to be positioned along the rails 16, 18 and 27 respectively
to be iripped or closed by seif-propelled carriers. ap-
proaching the switch 16 and thereby effect the throwing
of the switch to the proper positions fo receive the car.
riers.

The circuit of FIG. 10 illustrates all of the relays with
their respective contacts in their normally open and nor-
mally closed positions, that is with their actuating coils
deenergized and with the latching type relays unlatched.
‘The limit switches 21 and 22 are of the maintained coi-
tact type, and the switch 21 has contacts 105 and 106
while the switch 22 has contacts 167 and 108, In FIGS.
7 and 10 the contacts 105 and 187 are shown closed and
the -contacts 106 -and 188 are shown open,. thereby -cor-
responding to the FIG. 1 position of the frame 12 in
which the left hand rail 16 is connected or aligned with
-the rail 12 by the rail section 13. :

A switch 110 is mounted so as to be actuated to a
closed position when the locking nose ‘or plunger 89 is
released by the solenoid 98 ‘to. extend into an opening

in the abutment member 47 for locking ‘the movable

frame 12 in a selected position.  The closing of the switch
110_ upon locking of the frame 12 in a selected operative
position completes a circuit which may be traced from

a power line L1 through a conductor 111, switch 119, a.

conductor 112, the actuating coil of a control relay 114,
a.nd a conductor 115 to a power line L2. The energiza-
tion of the relay %14 closes its normally open contacts

116, 117, 118 and 119, and opens ‘its normally closed -

contacts 120 and 121.

‘With the switch 16 in its FIG. 1 position the previously
mentioned-blocking contactor 36.is ‘energized by a circuit
Wwhich can be traced. from the power line L1 through the

closed contacts 107 of the Timit switch 22, conductors: -
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124, 125, now closed contacts 118 of the relay 114, a
conductor 126, the actuating coil of the blocking relay
36 and a conductor 127 to the power line L2. The nor-
mally cpen contacts 138, 131, 132 and 133 of the block-
ing relay 36 are thereby held closed with the contacts
131, 132 and 133 completing a circuit mcludmg con-
ductors 134, 135 and 136 (FIG. 11) for energizing the
conductor bar portions 35a associated with the left rail
16. The contacts 138 complete a circuit from the power
line L1 through conductors 138, 139, 140 and the actu-
ating coil of the blocking contactor 39.

The last mentioned contactor is thereby energized and
its normally open contacts 141, 142 and 143 are closed

to effect the energization of the conductor bar portions

33d and 38e through conductors 134, 145 and. 146.

When the switch 18 is in the FIG. 1 position the con-
ductor bar portions 35b and 33¢, which are conirclied by
the blocking contactors 37 and 38 respectively in a manner
more fully described hereafter, are not energized and pre-
vent the possibility of a carrier running along rails 17 or
18 into the switch 1§.

The switch 16 can be thrown from its left rail aligning
poatlon described above to either iis center rail aligning
position or its right rail aligning position by closing of
either the ceater control switch 162 or the right control
switch 160 respectively. Closing of the left control switch
1981 would have no effect since the limit switch 22 has
its contacts 188 open preventing the completion of any
circuits through the switch 161 from the power line L1.

In order to shift the movable frame 12 to the left to
assume a position in which the right hand rail 18 is aligned
with the rail 19, the control switch 18§ is closed, for ex-
ample by a carrier approaching the switch 10 along the
rail 18. Closing of the switch 188 completes a circuit
which may be traced from the power line 11 through the
contacts 165 of the limit switch 21, conductors 159, 151,
‘switch 189, conductor 152, normaliy closed contacts 153
of a latching relay 154, a conductor 155, the latch coil
156 of a latching type relay 157 and a conductor 158 to
the power line L2,

The completion of this circuit energizes the coil 156
of the latching relay 57 and causes that relay to be
mechanically latched, thereby closing and holding its
normally open contacts 169, 161, 162 and 163, and open-
ing its normally closed contacts 164 and 165. The now
closed contacts 162 of the latching relay 157 compiete a
circuit for energizing the solenoid 58 of the locking means
27, which circuit may be traced from the power line L1
through the contacts 185 of the limit switch 21, the con-
ductor 150, normally closed contacts 165 of a latching
type relay 166, conductors 167, 163 and 169, the now
closed contacts 162, conductors 176, 171 and the solenoid
93 to the power line 1.2, thereby drawing in the armature
©7 and withdrawing the plunger 88 from the opening 83
in the member 47 and releasing the frame 12 for move-
ment under the influence of the reversible motor 29.

The withdrawal of the plunger 89 opens the swiich 110
de-energizing the control relay 114 and permitting its
normally closed contacts to close and its normally open
contacts to open, of which the contacts 121 effect ener-
gization of the motor 2§ from the power line L1 through
contacts 105, conductor 138, normally closed contacts
165 of relay 166, conductors 167, 168, the contacts 121,
now closed contacts 161 of relay 157, conductor 175 to
terminal T3 of the motor Z& and conductor 176 to the
power line 1L2. The now closed contacts 169 of the
relay 157 connect terminals T1 and T2 of the motor 26
for the starting thereof in a direction to move the frame
12 toward the selected position for aligning the rail 18
with the rail 19.

Additionally, the opening of the. contacts 118 of the
conirol relay 114 serves to break the previously described
circuit for energizing the blocking contactor 36, thereby
permitting the coatacts 131, 132 and 133 thereof to open
de-energizing the conductor bar portions 354, and the

10

20

25 ©

30

35

40

55

60

70

75

8

contacts 136 thereof to open de-enmergizing the blocking
contactor 39. De-energization of the contactor 39, and
the consequent opening of the contacts 141, 142 and 143,
serves to de-energize the conductor bar portions 354 and
35¢ by breaking the previously described energizing cir-
cuit therefor. The now open contacts 116, 117 and 119
of the control relay 1314 prevent the energization of the
other blocking contactors 37 and 38 during the movement
of the frame 12. The operation of these blocking con-
tactors and their circuits will become apparent as the
description proceeds.

As the frame 12 moves to the left carrying with it the
limit switches 21 and 22, and as it passes through the cen-
ter position, the limit switch 22 will be actuated by the
cam member 25 shifting that switch to open its contacts
187 and to close its contacts 163, however this will have
no immediate effect on the circuit as it is presently condi-
tioned other than to select which of the blocking con-
tactors will be energized at the completion of the throw.
As the frame moves into its position, aligning the rail sec-
tion 15 with the rail 19 and with the right hand rail 18,
the limit switch 21 will be actuated by the cam member
23 opening its contacts 185 and closing its contacts 186.
1t will be recognized that the opening of the contacts 185
f the limit switch 21 will serve to directly de-energize the
motor 28 and the solenoid 98 of the locking means 27
without requiring the actuation of any intermediate relays.

With de-energization of the solenoid 98, the plunger
88 is spring biased to engage in the opening 81 as the
frame 12 completes its movement into the selected posi-
tion. The extension of the plunger 8¢ effects the closing
of the switch 118, and the energization of the control
relay 114 through the circuit described above, closing
the contacts 118, 117, 118 and 419 and opening the con-
tacts i2% and 121.

The now closed contacts 116 complete a circuit from
the power line L1 through the now closed contacts 168
of the limit switch 22, a conductor 175, normally closed
contacts 17¢ of the latching relay 166, a conductor 177,
the contacts 116, a conductor 178 and the actuating coil
of the blocking contactor 38 to the power line L2.

The blocking contactor 38 is thereby energized clos-
ing its normally open contacts 188, 181, 182 and 183.
The contacts 188 complete a circuit from the power line
11 through a conductor 185 to actunate the blocking con-
tactor 39 to energize the conductor bar portions 35¢ and
354, while the contacts 181, 182 and 183 energize the
conductor bar portions 35¢ through conductors 134, 135,
185, 187 and 188 (FIG. 11).

The carrier on the rail 18 which tripped the control
switch 186 now can pass through the switch 10 leaving
on the rail 18. Carriers approaching along the rails 46
and 17 will, however, be stopped by the blocked or de-
energized conductor bar portions 35z and 355.

The closing of the switch 11, upon extension of the
plunger 89, also effects the completion of a circuit from
the power line L1 through the conductor 112, a conductor
158, closed contacts 163 of the latched relay 157, a con-
ductor 193, the unlatching coil 192 of the relay 157 and
a conductor 493 to the power line L2. This circuit un-
latches the mechanically held relay 157 returning it to
its normal condition and placing the circuit in readiness
for the selection of another position of the switch 19.

It wili be observed that during the above described
movement of the frame 12 the control relay 114 isin a de-
energized condition and the latching type relay 157 is
mechanically held in. The ‘circuit is therefore condi-
tioned, upon the closing of the control swiich 109, to
energize the motor 26 for shifting of the switch 1¢ to a
preselected position, and the circuit will remain so condi-
tioned even though there be a power failure so that upon
a return of the power the motor will continue to throw
the switch to the selected position.

If it is now desired to throw the switch to its center
position, for example to receive a carrier approaching
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on the rail 17, the center control switch 102 is closed
either manually or by the carrier itself. - A circnit is
thereby - established from the power line 11 through the
already closed switch 118, conductors 112 and 195, switch
182,  a conductor 196, the latch coil i97 -of latching
relay 166 -and a conductor 188 to the power line 12,
thereby mechanically holding in the relay 166, opening
‘the normally closed contacts 165 and 176 and closing
the ‘normally open contacts 268, 281, 202, 203 and 234
thereof. o ‘

Because the limit switches 21 and 22 are now condi-

‘tioned as shown in FIG. 9, the closing -of the contacts
262 completes a circuit which can be traced from the
power line L1 through the now closed contacts 186, a
conductor 210, contacts 262, conductor 211, normeally
closed contacts ‘184, conductor 212, the latch coil 213 of
‘the-latching relay 154 and conductor 214 to the power
‘line 1.2, thereby mechanically latching and holding relay
-154 with its normally -open contacts 228, 221, 222 and
223 closed and its normally closed contacts 133 and
225.opened. = A circuit can then be traced from the pow-
er line L1 through the now closed contacts 186, con-
ductors 214 and 227, now closed contacts 288, conductor
228, now closed ‘contacts 222, conductor 171 and the
" solenoid 98 to the power line L2.

That circuit is effective to retract the plinger 88 and
-open the switch 114 in the manner described heretofore
and resulting in the de-energizaiion of the control relay
114." The opening of contacts 116 of the latter de-en-
‘ergizes the blocking contactor ‘38, and in turn the block-
ing contactor 39, to de-energize the conductoer bar por-
tions 33¢, 354 and 385e.

The motor 28 is energized through the limit switch
-contacts “106, now closed contacts 288, 120, and 220,
while the now closed contacis 221 connect the termi-
nals T2 and T3 for starting the rotation of the motor
in the proper direction.

As the frame 12 is about to move into the center posi-
tion carrying with it the limit switches 21 and 22, the
‘switch 21 is actuated by the cam element 24 to cpen the
contacts- 106 ‘and close the contacts 185, whereby the
-1imit- switches are placed in the condition illustrated in
FiG. 8.

Opening of thé contacts 106 directly de-energizes the
motor 20 and the solenoid 98 of the locking means 27
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permitting the locking plunger 8% to be extended into

the opening 82 when the frame 12 coasts into the position
in which the rail section 14 is aligned with the rails 17
and 19. The switch 11€¢ is closed by the extending of the
plunger 8¢ energizing the control relay 114. )

A circuit can now be traced from the power line L1
through the now closed contacts 165 of the limit switch
21, conductors i5¢ and 23%, now closed contacts 117
of the relay 114, a conductor 231 and the actuating coil
of a relay 232 to the power line 1L2.: The resultant actua-
tion of the relay 232 closes the normally open contacts
234 to complete a circuit from the power line L1 through
-the still ¢losed contacts 108 of the limit switch 22, con-
ductor 175, now closed contacts 119 of the relay 114,
" ‘conductor 235, the contacts 234 and the blocking con-
tactor 37 to the power line 1.2. )

The energization of the blocking contactor 37, and
the closing of the normally open contacts 249 thereof, is
effective to energize the blocking contactor 39 through
-a conductor 238. The closing of the contacts 241, 242,
243 of the contactor 39 is effective to energize the con-
ductor bar portions 355 fhrough the conductors 134, 135,
186 and 245. The carrier on the rail 17 can then pro-
ceed to pass through the switch 19.

The closing of the switch 116, upon locking by the
plunger 88, also completes a circuit including the con-
"ductors 112, 19¢, now closed contacts 223, a conductor
247 and the unlatch coil 248 of the latching relay 213.
Energization of the coil 248 unlatches the relay 213
-returning it to its normal condition. The consequent clos-
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ing of contacts 225 of the relay 213 completes a circuit
through -conductors 112, 259, now closed contacts 265,
conductor 285, now closed contacts 165 -of relay 157,

‘the contacts 225, a conductor 252, the -unlatch coil 253 -

of relay 165 and a conductor 254, thereby returning the

‘latching relay 1656 to its mormal condition and placing
‘the control circuit in réadiness for the selection of an-
‘other operative position of the switch 18.

If it is now desired to throw the switch 1§ to the
position in which the rail section 15 once again is aligned
with the left hand rail 16 and the rail 19, for example
to receive a carrier approaching along the rail 16, the

“left control switch 101 is closed. Inasmuch as the con-

tacts 188 of the limit-switch 22 are closed as shown in
FIG. 8 a circuit is established from -the power line L1
through the contacts 188, conductor 268, switch 161, con-
ductors 261 and 211, contacts 264, conductor 212, latch
coil 2313 of the relay 154 and the conductor 214 to the
power. line L2. The contacts of the relay 154 again
complete a circuit for energizing the solenoid 93 to-un-
lock the frame 12 and open the switch 118 as was de-
scribed with reference to the throwing of the switch

-to the center position from the right rail aligning position.

The opening of the switch 116 de-energizes the relay
1314 and effects the energization of the motor 26 and the
blocking of all of the conductor bar portions 35q; 356,
35¢ and 354. Just before the frame I2 arrives at the
newly selected position the limit switch 22 is actuated
by the cam member 26 opening the contacts 1#8 and
closing the contacts 187, thereby directly cutting off the

‘energization of the motor 29 and de-energizing the sole-

noid 28 to release the locking plunger 8. The release
of the plunger 8¢ closes the switch 110 energizing the
relay 114 and thereby energizing the proper blocking
contactors 36 and 39 to provide current in the conductor
bar portions 35¢c, 354 and 35e. The closing of the switch
114 also unlatches the relay 213 placing the circuit in
readiness to throw the switch 16 either to. the center posi-
tion or to the right rail aligning position. If thrown now
to the center position, it will be recognized that the relays
166 and 157 will be actuated to energize the motor in

‘the opposite direction to that effected by the relays 166

and 154 when the switch was thrown from the right hand
rail aligning position to the center position as described
above. . L

Again, the relays 154, 157 and 166 are each of the me-
chanically latching type, thereby being adapted to condi-
tion the circuit so that an interruption in power will not
change the operation thereof upon a resumption of power.

Althongh the blocking or baffling has been described as
applied to all four rails, 16, 17, 18 and 19, and although
the carriers have been referred to as entering on rails 16,
17 and 18, the blocking can be omitted on any of the
rails without altering the basic control circuit and.the
carriers can enter along rail 19 and exit from any of rails
16, 17 and 18. Also, although the frames 11 and 12 have
been referred to as outer and inner respectively, it will
be recognized that other arrangements are possible with-
out departing from the scope of the invention. For ex--
ample, the frames 21 and 12 could as well be on two
levels, that is upper and lower frames.  Moréover, when
the invention is embodied in shifting tongue type switches,
previously mentioned, the movable frame may be reduced
to a single member, for example, the tongue itself.

From the foregoing detailed description of a specific

‘embodiment of the invention, it will be apparent that the

objects heretofore enumerated as well as others have been
accomplished and that there has been provided a novel
and improved material handling system including a switch
control circuit which is simple and effective, reliable in
operation, and so devised that when the circuit is condi-
tioned to throw the switch to a selected operative position
the circuit will remain so conditioned until the throw is

-completed even though a temporary power supply failure

occurs, ‘While the invention has been herein described




8,046,909

9

with reference to a specific embodiment thereof, it is
understood that the invention is not limited thereto, but
rather the invention includes all such adaptations, modifi-
cations and uses thereof as are reasonably embraced by

the scope of the claims hereof.

Having described my invention, I claim:

1. In an overhead monorail carrier system, a switch
having a first frame; a second frame supporting said first
frame for horizontal movement transversely of a rail
on one side of the switch; a reversible electric motor
mounted on one of said frames and connected by trans-
mission means to the other of said frames; circuit means
for controlling said motor for effecting movement of said
first frame between first, second and third positions for
selectively connecting said rail ‘with any of three rails on
the other side of the switch to provide a continuous path
of travel for a carrier; said circuit means including first
and second limit switches mounted on one of said frames
and actuatable by movement between said frames; sole-
noid operated locking means for releasably retaining said
first frame in said positions; a third limit switch actuata-
ble by said locking means; first, second, and third control
switches corresponding to said first, second, and third po-
sitions and adapted to be selectively connected by said
first, second and third limit switches respectively to a
power conductor; latching relay means responsive to said
first, second, and third control switches and connected to
said motor for energization thereof to effect movement of
said first frame into said first, second and third positions
respectively; and said first and second -limit switches
adapted to directly de-energize said motor when said first
frame moves into a selected position.

2. In an overhead monorail carrier system a switch
having a first frame; a second frame supporting said first

frame for horizontal movement transversely of a rail on .

one side of the switch; a reversible electric motor mounted
on one of said frames and connected by transmission
means to the other of said frames; circuit means for con-
trolling said motor for effecting movement of said first
frame between first, second and third positions for selec-
tively connecting said rail with any of three rails on the
other side of the switch to provide a continuous path of
travel for a carrier; said circuit means including first and
second limit switches mourted on one of said frames and
actuatable by cam means on the other of said frames;
solenoid actuatable locking means for releasably locking
said frame in said positions; a third limit switch actuatable
by said locking means; first, second and third control
switches for selecting said first, second and third positions
respectively and connected on one side by said first, sec-
ond and third limit switches to a power conductor in ac-
cordance with the position occupied by said first frame;
first, second and third latching type relay means con-
nected to said control switches on‘the other side thereof
and adapted to be latched by said first, second and third
control switches respectively; said first, second and third
relay means selectively connecting said motor through
said first and second limit switches to said power line for
energization of said locking means and said motor in a
sense to move said first frame toward a selected one of
said positions; said first and second limit switches being
effective to directly de-energize said locking means and
said motor when said first frame moves into said selected
position; and said third limit switch being effective to un-
latch said first, second and third relay means upon said
locking means locking said frame.

3. In an overhead monorail carrier system a switch
having a first frame, a second frame supporting said first
frame for horizontal movement transversely of a rail on
one side of the switch; a reversible electric motor mounted
on one of said frames and connected by transmission
means to the other of said frames; circuit means for con-
trolling said motor for effecting movement of said first
frame between first, second and third positions for selec-
tively connecting said rail with any of left, right and cen-

i0 ,
ter rails respectively on the other side of the switch to
provide a continuous path of travel for a carrier; said cir-

" cuit means including first and second limit switches
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mounted on one of said frames and actuatable by cam
means on the other of said frames; locking means for re-
leasably locking said frame in said positions and having a
solenoid for actuation thereof; a third limit switch -ac-
tuatable by said locking means; first, second and third
latching type relay means; first, second and third control
switches connecting said first, second and third relay
means to a power line through said first, second and third
limit switches for selectively actuating said relay means;
said solenoid and said motor being connected to said
power line by said first, second and third relay means
through said first and second limit switches; said first, sec-
ond and third relay means being actuatable to energize
said solenoid to unlock said first frame and to selectively
energize said motor in. directions effective to move said
first frame into said first, second and third positions upon
closing of said first, second and third control switches re-
spectively; said first and second limit switches being effec-
tive to directly de-energize said motor as said first frame
moves into a selected one of said positions and to direct-
ly de-energize said solenoid for locking of said first frame
in its selected position; and said third limit switch being
effective to unlatch any of said latching type relay means
upon actuation of said third limit switch by said lock-
ing of said first frame.

4. In an overhead monorail carrier system, a switch
having a first frame; a second frame supporting said first
frame for horizontal movement transversely of a rail
on one side of the switch; a reversible electric motor
mounted on one of said frames and connected by trans-
mission means to the other of said frames; circuit means
for controlling said motor for effecting movement of
said first frame between first, second and third positions
for selectively connecting said rail with any of three rails
on the other side of the switch to provide a continuous
path of travel for a carrier; conductor bar means mounted
on each of said rails for energization of carrier means;
said circuif means including first and second limit switches
mounted on one of said frames and actuatable by move-
ment between said frames; solenoid operated locking
means for releasably retaining said first frame in said
positions; a third limit switch actuatable by said locking
means; first, second and third control switches corre-
sponding to said first, second, and third positions and
adapted to be selectively connected by said first, second
and third limit switches respectively to a power conduc-
tor; latching relay means respective to said first, second,
and third control switches and connected to said motor
for energization thereof to effect movement of said first
frame into said first, second and third positions respec-
tively; a conductor bar control relay connected to said
third limit switch and actuated in response thereto for
de-energizing said conductor bar means upon actuation
of said locking means to release said first frame; and said
first and second limit switches adapted to directly de-
energize said motor when said first frame moves intc a
selected position. .

5. In an overhead monorail carrier system a switc
having a first frame; a second frame supporting said first
frame for horizontal movement transversely of a rail on
one side of the switch; a reversible electric motor mounted
on one of said frames and connected by transmission
means to the other of said frames; circuit means for con-
trolling said motor for effecting movement of said first
frame between first, second and third positions for selec-
tively connecting said rail with any of three rails on the
other side of the switch to provide a continuous path of
travel for a carrier; conductor bar means mounted along
each of said rails for energization of a carrier; said cir-
cuit means including first and second limit switches
mounted on one of said frames and actuatable by cam
means on the other of said frames; solenoid actuatable
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lockmg means for releasably lockmo said frame in said
‘position; a-third limit- switch actuatable ‘by ‘said ‘locking
means; first, second and ‘third control switches- for-select-

ing said- ﬁrat second and third positions respectively and -

‘connected on one side by -said first, second and third
limit switches to-a power conductor in -accordance with
‘the position occupied by said first frame; first,-second and
+third latching type relay-means connected to said control
switches on .the other side thereof and adapted to be
latéhed by said first, second -and ‘third control switches
‘respectively; ‘said -first, -second . and third relay means
selectively “connecting said motor through said-first and
-second limit switches to said power line for -energization
of said locking means and said motor in"a sense'to move
said first frame toward a selected one. of said positions;
a conductor bar control relay connected to said third limit
‘switch for actuation in response’ to actuation of said lock-
ing means; baffle contactor means for said conductor bar
means and connected to-said control relay for actuation
thereby .in accordance with the position of said frame;
said first and second limit switches being effective to di-
rectly de-energize said locking means and said motor when
‘said first frame moves into said selected position; and
said third limit switch being effective to unlatch said first,
‘second and third relay means upon said locking means
10ckmg said frame.

6. In an overhead monoraﬂ carrier system .a switch
having a first frame, a second frame supporting said first
“frame for horizontal movement transversely of a rail on
one said of the switch; a reversible electric motor mounted
. on one.of- said.frames and -connected by ‘transmission
means to.the other of said frames; circuit means for con-
trolling. said motor for effecting movement -of said first

frame between first, second and third positions for selec--

tively connecting said rail with any of-left, right and
center rails respectively ‘on .the other side of the switch
to provide a continuous path of travel for a carrier; con-
ductor bars mounted dlong each of said.rails for selec-
tive energization for. providing power-to carriers Tollow-
ing said .continuous path of travel -and for cutting off
power to carriers niot following said .path of travel; said
circuit ‘means including first and second limit switches
.mounted on-one of said frames and actuatable by cam

]_‘)
means on the other of said frames, locking means for -
releasably locking said frame in said positions and having
a solenoid for actuation thereof; a third limit switch
actuatable by said locking means;a conductor-bar control
relay connected to said third limit switch for actuation
in response to locking and unlocking-of said first frame;
first, second and third latching type relay means; first,

_ second and third control switches connecting said first,
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second and third relay means to a power line through said
first, second and third limit switches for selectively actuat- -
ing said relay means; said solenoid and said motor. being
connectéd to said power line by said first, second and
third relay means through said first and second limit

‘switches; said first, second and third relay means being

actuatable to selectively energize said motor in directions
effective to move said first. frame . into ‘said -first, second
and third positions upon closing of said first, second and
third control switches respectively; said first and second.

‘limit switches being effective ‘to directly de-energize said

motor as said first frame moves into said positions and

‘to -directly de-energize said solenoid for locking of said -

first frame in its selected position; and baffle contactor.

means for energizing said conductor bars.and having the
actuating coils thereof connected by said control relay to
said first and second limit switches for actuation of said
baffle contactor means to de-energize said conductor bars

'durmg movement of ‘said first frame -and to selectively
-energize the conductor bars corresponding to said con-

tinuous path of travel upon locking of said first frame i in
its selected position.
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