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CONCRETE BLOCK PLANT 

This invention is directed towards a transportation 
system. 
The invention is particularly directed towards a 

transportation system which can be readily adapted for 
semi-automatic or- even fully automatic operation. 
The transportation system of the present invention, 

while not limited thereto, is particulary adapted for use 
in a concrete block manufacturing plant. In this type of 
plant, the blocks are transported to and from kilns for 
curing. Normally, several operators may be required to 
carry out the tedious job of loading and unloading the 
kilns with racks stacked with blocks. 
The present invention provides a system whereby the 

blocks can be transported to and from the kilns with 
equipment that can be readily adapted to semi 
automatic or fully automatic operation, thus reducing 
or even eliminating the operators normally employed. 
Also, the disadvantages of having to locate a source of 
power within the kilns are eliminated. 

In the broadest sense, the invention is directed to 
wards a transportation system having a ?rst carrier for 
carrying a load and a second carrier for carrying the 
?rst carrier. The second carrier is moved between two 
or more positions. Means are provided for moving the 
?rst carrier on or off the second carrier at each posi 
tion. Cable means supply power to the ?rst carrier from 
the second carrier when the ?rst Carrier is on or off the 
second carrier. 

Preferably, both the carriers run on tracks with the 
?rst carrier tracks extending perpendicular to the sec 
ond carrier tracks. The second carrier also has tracks 
on which the ?rst carrier rides. 
The second carrier can be looked in any of the posi 

tions with the tracks on it aligned with the ?rst-carrier 
tracks at that position. 

If desired, means can be provided for adjusting the 
ends of the ?rst carrier tracks adjacent the second car 
rier tracks to provide proper alignment. 
The ?rst carrier preferably has a platform which can 

be moved vertically. 
Means are provided for maintaining the cable in a 

taut condition as the ?rst carrier moves on its tracks, 
away or towards the second carrier. 

In another embodiment, the invention is directed to- - 
wards a device moving a motor for driving it, the device 
movable by the motor to or away from a ?xed position. 
A cable is connected to the motor from the ?xed posi 
tion. Means maintain the cable taut as the device 
moves to or from the ?xed position. 
The invention will now be described in detail having 

reference to the accompanying drawings, wherein: 
FIG. 1 is a layout of a plant for making concrete 

blocks employing the transport system of the present 
invention; 
FIG. 2 is a cross-sectional view taken along line 2-2 

in FIG. 1 showing details of the tracks employed in the 
transport system in the plant; ' 
FIG. 3 is a cross-sectional view taken along line 3—3 

in FIG. 1 showing a detail of the kiln tracks in the plant; 

FIG. 3a is a schematic view showing further details of 
the kiln tracks; 
FIG. 4 illustrates schematically the carrier employed 

in the transport system; 
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2 
FIG. 5 is a side view, in partiallsection, along line 

5—5 in FIG. 6 of the main carrier; 
FIG. 6 is a top plan view of the main carrier; 
FIG. 6a illustrates further details of the main carrier; 

FIG. 7 is a partial cross-sectional view taken along 
line 7-7 in FIG. 6 showing a detail of the carrier lock 
device; 
FIG. 7a is a partial cross-sectional view taken along 

line 7a—-7a in FIG. 7 showing further details of the car 
rier lock device; 
FIG. 7b is a schematic cross-section taken along line 

7b——7b in FIG. 7a showing how the lock device co 
operates with the kiln track; 
FIG. 8 is a cross-section taken along line 8—8 in FIG. 

6 showing details of the drive wheels on the main car 
rier; . 

FIG. 9 is a cross-section taken along line 9—9 in FIG. 
5 showing details of guide wheels on the main carrier; 

FIG. 10 is a side elevation view of the transfer carrier; 

FIG. 11 is a cross-section of the transfer carrier taken 
along line 1l—l1 in FIG. 10; 
FIG. 12 is a cross-section of the transfer carrier taken 

along line l2—l2 in FIG. 11 showing details of the 
wheels; 
FIG. 13 is a cross-section of the wheels of the transfer 

carrier taken along line 13—-l3 of FIG. 10; 
FIG. 14 is another cross-section of'the wheels of the 

transfer carrier taken along line 14-14 of FIG. 10; 
FIG. 15 is a detail of the electric motor mounting on 

the transfer carrier; and 
FIG. 16 is a detail of the drum stop. - 
The plant 1 for making concrete blocks, as shown in 

FIG..1, has a mixing station 3 where material for mak 
ing the blocks is mixed, and a moulding station 5 where 
the blocks are automatically transferred onto racks 7 
which are on a loading track 9. The racks 7 are then 
picked up one at a time and moved from the loading 
track 9 by a ?rst or transfer carrier 11 onto a second 
or transport carrier 13 which travels on atransfer track 

- 15. The transfer track 15 is perpendicular to loading 
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track 9. The carrier 13 transports carrier-11, with the 
rack 7, to a drying or curing area 17. ' 

In the curing area 17, there are a plurality of curing 
ovens or kilns 19. Each kiln has a track 21 running into 
it. The tracks 21 also extend substantially perpendicu 
lar to the transfer track 15. Transport carrier 13 stops 
at one of the kilns l9 and transfer carrier 11 moves off 
the main transport carrier 13 onto the tracks 21 to de 
posit the rack 7 it is carrying in the kiln. After the 
blocks on the rack 7 placed in the kiln have been cured, 
they are then moved back out along the kiln tracks, by‘ 
transfer carrier 11 onto transport carrier 13 and back 
along the transfer track 15 to an unloading track 23. 
Transfer carrier 11 moves the rack 7 onto unloading 
track 23. From the unloading track 23, the blocks are 
moved to a cubing machine 25 where they are placed 
or stacked on pallets ready for shipment from the plant. 
It is noted that the loading track 9, kiln tracks 21, and 
unloading track 23 are all substantially perpendicular 
to the transfer track 15 and also on the same side of it. 

The main transport carrier 13, as shown in FIGS. 5 
and 6, has a platform 29. The platform 29 has a track 
31 on its upper surface for receiving the transfer carrier 
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11. The track 31 has the same gauge as the kiln tracks 
21 and the loading and unloading tracks 9, 23. The 
track 31 extends perpendicular to the transfer track 15. 
The platform 29 includes four rack supports 32 on its 
upper surface, two on each side of track 31. 
The platform 29 is supported by four wheel sets 33. 

Each wheel set 33 comprises a pair of spaced-apart side 
plates 35, 37, as shown in FIG. 8, attached to the bot 
tom of the platform. Rotatably mounted between each 
part of side plates 35, 37 are a pair of wheels 39, 41, 
positioned one behind the other. The wheels are sepa 
rated by a spacer block 43 located between the side 
plates 35, 37. The wheels 39, 41 run on the rails of 
transfer track 11. One wheel 41 of each pair in each 
wheel set has a hydraulic motor 45 connected to it to 
drive the wheel 41. All wheels 41 thus can drive the 
carrier 13 along track 15. 
The hydraulic motors 45 are operated through a 

pump 47. The hydraulic pump 47, and the motor 49 for 
operating the pump, are located beneath a catwalk 51 
located at the rear of platform 29. An electrical control 
panel 53 is mounted at the rear of catwalk 51 by a 
frame 55. Electricity can be supplied to the panel 53 by 
any suitable known means such as, for example, a 
“third rail" connection. Electrical power from panel 53 
operates motor 49 and also the transfer carrier 11 as 
will be described. 
The carrier 13 also has a pair of grooved wheels 57 

beneath the catwalk 51 ‘for guiding the carrier 13, as 
shown in FIG. 9. 
The transport carrier 13 includes means 61 along the 

side of the platform 29 which is adjacent the other 
tracks 21, 9 or 23 for positioning and locking the car 
rier 13 with its track 31 aligned with a selected kiln 
track 21 or the loading and unloading tracks 9, 23. The 
positioning and locking means 61, as shown more 
clearly in FIGS. 7, 7a, and 7b, includes a pair of blocks 
63 which are each fixedly attached to a horizontal plate 
65 by suitable means. Each plate 65 is in turn pivotally 
mounted from the platform 29 by a pivot pin 67. A hy 
draulic actuator 69 is mounted pivotedly at each end by 
suitable pins 71 to and between the plates 65. The actu 
ator, at each end, is mounted to plate 65 intermediate 
the plate mounting pin 67 and block 63. - 
When the hydraulic actuator 69 is retracted, the 

blocks 63 are positioned in and under a cover 72 facing 
each other. When the hydraulic actuator 69 is operated 
through connection pump 47 by suitable means, its 
connection to the plates 65 is such that the blocks 63 
are pivoted out and away from each other to locate in 
notches 73 provided on the inside of the ends 74 of the 
rails 75 of the kiln, loading or unloading tracks, adja 
cent to the transfer track 15. 
The rails 75 are preferably free to move laterally at 

their ends 74 adjacent the transfer track. A bar 77, as 
shown in F 1G. 30 extends between the rails 75 adjacne 
their free ends. The bar has bolts 79 on either side of 
each rail 75, so as to adjust the rails in the proper 
spaced-apart position. Screws 81, adjustable in height, 
can be mounted on the foundation 82 beneath the rails, 
adjacent their free ends. These screws 81 can be ad 
justed to change the height of the rails 75, so as to lo 
cate them at the height as the platform track 31. The 
adjustable screws 81, together with the un?xed ends 74 
of the rails 75, permit them to be adjusted relative to 
the carrier 13. 
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4 
The transfer carrier 11, carrying the racks 7, has a 

main frame 91, as shown in FIGS. 10 and 11. The main 
frame 91 is carried by four wheel sets or dollies 93. 
Each dolly 93 has a pair of wheels 95, 97. The wheels 
in each dolly are carried between a pair of wheel plates 
99, 101, as shown in F168. 13, 14. The wheel plates are 
held in spaced relation by spacers 103. 
Mounted on the frame 91 is a platform 105 in which i 

the racks 7 sit. Means are provided by which the plat 
form can be raised or lowered with respect to the frame 
91. These means include inner and outer side plates 
107, 109 extending down from each side of the plat 
form. The side plates 107, 109 on each side enclose the 
upper part of the pair of dollies on that side. Guide 
wheels 111, 113 are mounted between the side plates 
107, 109 for each dolly. The guide wheels bear on the 
ends of the dolly. More particularly, the guide wheels 
111, 113 bear on the vertical end edges 115, 117 re 
spectively of the wheel plates 99, 101 to guide the plat 
form'during its vertical movement relative to frame 91. 

Each dolly has a freely rotatable cam wheel 119 
mounted between the wheel plates 99, 101 and the 
wheels 95, 97. A cam member 121, carried between 
side plates 107, 109, bears on each cam wheel. 

Preferably, the front cams 121a, 121b are joined by 
a front axle 123 and the rear cams 1210, 121d are 
joined by a rear axle 125. The front axle 123 has a 
crank arm 127 ?xed to it. The rear axle 125 also has a 
crank arm 129 ?xed to it. A connecting rod 131 is piv 
otably connected between the crank arms. A hydraulic 
actuator 133 is pivotably connected at one end to one 
of the inside side plates 107.‘Th_e other end of the actu 
ator 133 is connected to the front crank 127. 
When the actuator 133 is operated, all the cam mem 

bers 121 are rotated and, bearing against ?xed, rotat 
able cam wheels 119, cause vertical movement of the 
platform 105 relative to the frame 91. The platform 
105 is guided in its movement by guide wheels 111, 
113. To limit vertical movement, stops 135 are pro 
vided on the wheel plates 99, 101 in the path of the 
guide wheels. 
The transfer carrier 13 is driven by four hydraulic 

motors 137, one attached to each wheel 95 in each 
dolly 93. The carrier 13 has a pump unit 139 for sup 
plying hydraulic ?uid, through suitable controls, to the 
hydraulic motors 137, and also the actuator 133. 
The pump unit 139 is operated by an electric motor 

141. The motor 141 is mounted within a drum 143 
which is rotatably mounted between supports 145, 147 
on the frame 91. The drum 143 is mounted transverse 
to the length of the carrier 13. The drum 143 has end 
walls 149, 151 with the motor 141 bolted to one end 
wall 149. The motor 141 operates pump unit 139 
through a belt and pulley system 153. Power is pro 
vided to the motor 141 by an electric cable 155. One 
end 157 of the cable 155 passes through a hole 159 in 
the cylindrical wall 161 of the drum and connects to 
the motor 141. The cable 155 is wound about cylindri 
cal wall 161 of the drum and then travels from beneath 
the drum to a support 163 on main carrier 15. The 
cable 155 is attached to support 163 with the aid of a 
spring 165. From support 163, the cable connects with 
the control panel 55. 
The end wall 151 of the drum has conductor rings 

167, 169 on its outer surface. An extension 171 of the 
cable 155 is connected to the rings. Brushes 173, 175, 
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?xed on the frame 91, connect with rings 167, 169 to 
provide power to sensing means on the carrier 11. 
A brake pin 181 is mounted on frame 91. The pin 

181 can be biased towards end wall 149 of the drum to 
stop rotation of the drum 143 when desired. 
The system operates in the following manner. The 

transfer carrier 11 picks up a rack 7 on the loading 
track 9. The carrier 11 moves off the main carrier 13 
which has been positioned to have its rails 31 aligned 
with loading tracks 9. The main carrier 15 is locked to 
tracks 9 by the positioning means 61. After the posi 
tioning means 61 has been actuated to lock the carrier 
15, suitable control means actuate motor 141 to oper 
ate pump unit 139 and to operate wheel motors 137 in 
a forward direction. This drives carrier 1 1 off carrier 15 
onto tracks 9. At this time, platform 105 is in a lowered 
position. 
The carrier moves forwardly along track 9 and under 

the ?rst rack 7. Suitable sensor means stop the carrier 
under the rack in proper loading position. When the 
carrier stops, suitable means automatically operate the 
actuator 133 to raise the platform 105 and thus the ?rst 
rack. A limit switch 205 on the platofrm, actuated by 
an actuator 207 on the rear axle 125, can be used to 
control the vertical movement of the platform in a 
manner well known. Stops 135 limit upward movement 
of the platform. After the platform is raised, the carrier 
is started again to move back along track 9 and onto 
the rails 31 on transfer carrier 13. The front of carrier 
11 has a sensor bar 209 which, when ithits a switch 211 
on carrier 13, actuates switch 213 on carrier 11 to stop 
its movement. If desired, the platform 105 can now be 
lowered placing the rack 7 on rack supports 32. Posi 
tioning means 61 are withdrawn due to activation of 
switch 211. Carrier 13 is now moved along its track 15 
by operation of motors 45. Near a position opposite 
one of the kiln tracks 21, the carrier 13 is stopped by 
suitable sensing means, such as a light source 215 on 
carrier 13 shining on a re?ective mirror (not shown) 
suitably mounted to re?ect the light to a photocell 217 
carried on carrier 13 which then stops the carrier. The 
positioning means 61 are then actuated to swing out the 
blocks 63 into the notches 73 in rails 75 of selected 
track 21, and thus align carrier track 31 with rails 75. 
Rails 75 .can be moved laterally to a smallextent by 
blocks 63, if necessary, to achieve alignment. 
When blocks 63 are positioned, the platform 105, if 

previously lowered, is again raised, and the carrier 11 
is then moved forwardly off carrier 13 onto track 21. 
Carrier 11 moves along track 21 to the end of the kiln 
19 or up to the last rack placed in the kiln. The carrier 
11 is then stopped by suitable sensors and platform 105 
is lowered to place the rack in' the kiln. 
As the carrier 11 moves into the kiln, electrical sup 

ply cable 155 is unwound from drum 143, drum 143 ro 
tating counter-clockwise. The cable 155 is maintained 
taut, however, since a clockwise reactive torque is ex 
erted by the motor 141 operating within the drum 
which tends to try to rotate the drum counter 
clockwise. The torque is sufficient to keep cable 155 
taut at all times. 
The empty carrier 11 returns to carrier 13 which is 

then unlocked and moved back to the loading track to 
pick up another rack. The racks are unloaded from the 
kiln after the blocks are cured in a similar manner. 
While some sensing means have been described, it is 

obvious that any suitable sensing and switching devices 
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6 
may be used to achieve partial or full automatic opera 
tion. The invention is primarily directed to the con 
struction which permits automatic operation and not 
the automatic operational means per se. 

If desired, the carrier 11 can be set up to run at two 
speeds: a slow speed when approaching the end of its 
travel at either the main carrier or the kiln, loading or 
unloading tracks, and a high speed in between. This can 
be arranged by setting up the four hydraulic motors 
137, so that for high speed, the motors are connected 
in series in the hydraulic circuit, and for slow speed, the 
motors are connected in parallel. 
What we claim is: __ 

1. A transportation system having a ?rst carrier for 
carrying a load; a second carrier for carrying the first 
carrier; means for moving the second carrier between 
two or more positions, means for moving the ?rst car 
rier on or off the second carrier at each position; cable 
means for supplying power from the second carrier to 
the ?rst carrier when on or off the second carrier, first 
track means at each position for receiving the ?rst car 
rier, second track means between the positions receiv 
ing the second carrier, third track means on the second 
carrier for receiving the ?rst carrier, means on the sec 
ond carrier for locking it at each position with the third 
track means on it aligned with the ?rst track means, 
and wherein that portion of the ?rst track means at 
each position, adjacent each position, is loose so it can 
be adjusted vertically and gauge-wise relatvive to the 
second track means to facilitate alignment. 

2. A transportation system as claimed in claim 1, 
wherein the ?rst and third track means extend substan 
tially perpendicular to the second track means. 

3. A transportation system as claimed in claim 1, 
wherein the locking means on the second carrier com 
prise a pair of pivotal blocks movable into notches on 
the said portion of the ?rst track means at each posi 
tion. . - i 

4. A transportation system having a ?rst carrier for 
carrying a load; a second carrier for carrying the first 
carrier; means for moving the second carrier between 
two or more positions, means for moving the ?rst car 
rier on or off the second carrier at each position; cable 
means for supplying power from the second carrier to 
the ?rst carrier when on or off the second carrier, a 
frame on the ?rst carrier, a platform mounted on the 
frame, and means for moving the platform vertically 
relative to the frame. 

5. A transportation system as claimed in claim 4, in 
cluding co-operating means on the frame and platform 
for guiding the platform during its vertical movement. 

6. A transportation system as claimed in claim 4, in 
cluding an electric motor on the ?rst carrier, the cable 
means extending between the motor on the ?rst carrier 
and the second carrier, and means for maintaining the 
cable taut at all times. 

7. A transportation system as claimed in claim 5, 
wherein said taut maintaining means comprises a drum 
mounted in a freely rotatable manner on the platform 
with its axis of rotation transverse to the direction of 
movement of the ?rst carrier, the cable wound about 
the drum, and motor mounted within the drum with its 
axis parallel to the drum axis and providing a reactive 
torque to the drum when running, counter to the cable 
unwinding direction. 

* * * * * 


