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ABSTRACT OF THE DISCLOSURE 

In the process of making brick, graded sand with a 
moisture content of between 3 and 10 percent and lime are 
fed to elevated storage hoppers from which these mate 
rials pass into a lower weighing hopper to cumulatively 
weigh a charge of sand and lime which is mixed in a 
mixer disposed therebelow, passing the mixed charge into 
an open bottom bin, moving a charging box below the 
bin and over apertures in a forming press bed to charge 
the forming press, exerting a forming pressure in the press 
of at least 1500 pounds per square inch while pounding 
a platen of the press with an air hammer for at least two 
seconds, removing formed brick from the press; stacking 
the formed brick on rail cars, autoclaving the stacked 
brick on the rail cars with steam for at least seven hours 
at a temperature of over 390° F., at a pressure of over 225 
pounds per square inch, and passing the stacked brick 
on rail cars through an unloading station with progres 
sively aranged unloading positions and unloading a long 
itudinal portion of the rail cars at each unloading posi 
tion. 

This invention relates in general to brick manufactur 
ing and, more particularly, to a complete and substan 
tially fully automatic brick or structural block manufac 
turing facility. 

Techniques for making bricks have been known for 
thousands of years. In recent years many individual steps 
in the process of brick making and apparatus for handling 
the materials have been developed and improved. This 
invention further re?nes some of the steps and the ap 
paratus for making sand-lime brick. Further, this inven 
tion fully integrates the entire sand-lime brick process 
from start to ?nish to provide a brick plant which may 
be substantially fully automatic to produce uniformly 
superior brick or other structural blocks. 
A main object of this invention is to provide a sand 

1ir_ne brick or building block plant which more accurately 
‘meters the materials and controls the process to provide 
uniformly superior bricks or building blocks. 

Another object of this invention is to provide a super 
ior con?guration for bricks to be autoclaved. 
A further object of this invention is to provide a super 

ior manual unloading facility for packaging ?nished 
bricks. 
An additional object of this invention is to provide a 

superior brick transport means to move brick from form 
ing presses in and out of autoclave units to a packaging 
area. 

Still another object of this invention is to provide a 
more interrelated and better organized and thus more 
efiicieut sand-lime brick making facility. 
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Many other objects, advantages, and features of inven 

tion reside in the particular construction, combination, 
arrangement of the apparatus or the elements of this in— 
vention and their use in the brick making process as will 
be understood from the following description and ac 
companying drawing wherein: 
FIGURE 1 is a schematic representation of the proc 

ess of making sand-lime brick; 
FIGURE 2 is a longitudinal section through a sand 1 

delivery tunnel with sand piled thereon and with a con 
veyor carrying sand to a storage hopper; 
FIGURE 3 is a perspective view of a broken away 

central portion of a brick factory building with four stor 
age hoppers thereon with air slide and conveyor loading 
devices leading thereto; 
FIGURE 4 is an elevational view of fragments of the 

four storage hoppers of FIGURE 3, a weighing hopper, 
a traveling hopper, two mixers one of which is shown 
partly in section, and two forming presses; 
FIGURE 5 is a side view of elements of a forming 

press, devices to charge the press, and removal means 
for formed bricks; 
FIGURE 6 is a longitudinal Ivertical section through 

a brick which may be made by the process and apparatus 
of this invention; 
FIGURE 7 is a plan view of fragments of the main 

floor of a brick factory according to this invention; 
FIGURE 8 is a side view of rail cars being loaded 

with formed bricks, the view being taken on line 8—-8 of 
FIGURE 7; 
FIGURE 9 is a transverse vertical section through an 

autoclave unit containing a rail car stacked with formed 
brick stacked according to this invention to be autoclaved; 
FIGURE 10 is a side view of the rail car of FIGURE 

9 showing brick stacked thereon according to this inven 
tion; 
FIGURE 11 is a top view of a three position rail car 

unloading station; 
FIGURE 12 is a view of a rail car unloading position 

taken on line 12-12 of FIGURE 11; and 
FIGURE 13 is a perspective view of brick as packaged 

in the unloading station of this invention. 
Referring to the drawing in detail, FIGURE 1 shows 

the general method of making brick or building blocks 
according to this invention. Sand7 lime, and silica flour 
are discharged in almost exact predetermined propor 
tions by weight from the hoppers 20, 21, and 22 into a 
mixer 23. Silica flour is not always required if the sand 
used has a high enough silica content. The sand should 
have a moisture content of from 3 to 10 percent and be 
very carefully graded. This sand must be screened and 
washed to remove dirt, clay, and water soluble salts. 
While concrete may be made with over 5 percent mud 
and salt content in the sand, the sand for the process of 
this invention cannot contain more than 2 percent mud 
and salt impurities. Thus, the sand used must be passed 
through a hydraulic separator and a cyclone separator to 
remove such impurities as Well as particles ?ner than 
100 mesh. 
After this sand, lime, and, in most cases, silica ?our 

is thoroughly mixed in exact proportions in mixer 23, 
this mixture is passed into a forming press 24 where it 
is formed and compacted into bricks or other structural 
shapes. These formed bricks are then stacked in an auto 
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clave 25 for a given time at a given temperature and 
pressure range to be removed as the product bricks 26. 
Conventional sand-lime bricks usually withstand up to 
4,500 pounds per square inch in compression. The bricks 
26 of this invention resist over 7,500 pounds per square 
inch in compression. This greater strength results from 
the more exact and greater control of the process and 
other novel aspects of the apparatus which are herein 
after described. 

Referring now to FIGURE 2, washed sand from a 
hydraulic separator (not shown) is pumped as a liquid 
slurry to form the piles 30, 31 and 32. The sand-water 
slurry only contains the minimum amount of water re~ 
quired to transport the pumped sand. Depending on the 
particular sand, this water content may be as little as 20 
percent by weight. This pumped sand is moulded in the 
piles 30, 31 and 32 to dry to a desired water content 
between 3 and 10 percent by Weight. The piles 30, 31 
and 32 are formed over the delivery tunnel 33 which has 
an opening 34, 35 or 36 under each sand pile. A vibra 
tion activated chute 37, 38 or 39 is disposed, respectively, 
under each opening 34, 35 and 36. Thus, when a given 
chute is activated, sand will ?ow down the chute to be 
deposited on a conveyor belt 40. As shown, chute 38 
is activated to drop sand from pile 31 on conveyor 40. 
An inclined conveyor belt 41 carries this sand to a storage 
hopper 42. 
As shown in FIGURE 3, a factory building 44 has a 

raised central portion 45 on which is mounted hopper 
42. As has been described, hopper 42 is loaded with sand 
dried to a desired water content by conveyor ‘belt 41 
which is driven by the motor 43. Additional hoppers 46, 
47 and 48 are also supported above portion 45 of build 
ing 44. By means of air slide chutes 49, 50 and 51 a 
truck 52 may charge the storage hoppers 46, 47 and 48 
with lime or silica ?our as required. The lime hoppers 
47 and 48 are relatively large as the lime has a relatively 
great ‘bulk for a given weight. The sand storage hopper 
42 need not be very large as a supply of sand is always 
available from conveyor 41. The storage hoppers 42, 
46, 47 and 48 are placed as high as possible on building 
44 so that the apparatus which will now be described may 
be placed below them. 
As shown in FIGURE 4, the storage hopper 42 is dis 

posed over the weighing hopper 55 and has an electrically 
operated sand delivery device 56 at its lower end. The 
storage hoppers 46, 47 and 48 have screw conveyors 57, 
58 and 59 ?xed below them to discharge lime and silica 
?our into weighing hopper 55. Weighing hopper 55 is 
supported by the strain responsive members 60 which 
are used to cumulatively weigh a charge 61 and control, 
by ‘means of pre-set control means (not shown), the de 
vice 56 and the conveyors 57, 58 and 59 to deposit a 
desired charge into the weighing hopper 55. An example 
of such a charge was 710 pounds of sand with a 4 per 
cent moisture content, 85 pounds of silica ?our, 75 pounds 
of lime, and 12 pounds of water. The Water was added 
in the mixers 66 and 67 which operated about 30 seconds 
on a dry charge before the 12 pounds of water were 
added. Each charge should be about 1000 pounds and 
be measured with an accuracy of .1 percent to keep actual 
variations of the ingredients less than .5 percent. 
An electrically operated discharge gate 61 dumps the 

charge in hopper 55 into the travelling hopper 62 which 
is roller mounted on rails 63 to be moved along the rails 
63 by motor 64 and an endless chain 65 or any equivalent 
mechanism. By means of hopper 62 the measured charge 
can be deposited in either of the mixers 66 and 67. Each 
mixer 66 and 67 contains crusher rollers 68 which roll 
about a rotating vertical axle 69. Scrapers 70 and 71 and 
the rollers 68 ensure the thorough mixing of each charge 
which drops when mixed into the lower hopper 72 of 
each mixer. From each hopper 72, the mixed charge passes 
through a forming press 73 or 74. 

Referring now to FIGURE 5, each forming press 73 
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4 
and 74 has a press bed 75 containing a plurality of 
brick forming cavities 76. A hopper 72 is disposed behind 
and above bed 75. The bottom of hopper 72 is open and 
disposed a slight distance above a belt 77 driven by a 
motor 78. Motor 78 drives conveyor belt 77 to ?ll the 
open bottom bin 79 to a level determined by a level sens 
ing device 80 which stops motor 78 when bin 79 is so 
?lled. A charging box 80 is slidably mounted on an ex 
tension 81 of press bed 75 and contains apertures 82. 
A hydraulic cylinder 83 or other equivalent device moves 
the charging box 80 forward from the position shown 
over press bed 75 so that bin 79 ?lls the apertures 82 pass 
ing thereunder with the mixed charge. The then measured 
charge in the apertures 82 falls in the cavities of the press 
bed 75 and the charging box 80 is withdrawn. 

‘Upper and lower cylinders 85 and 86 force the plat 
en mounted upper and lower forming dies 87 and 88 into 
the cavities 76 to compact the mixture therein and form 
it into bricks or other structural shapes. Each press 73 and 
74 is capable of exerting a force of 250 tons which is 
exerted over a die area of about 360‘ square inches. Thus, 
the bricks are formed with a pressure of at least 1500 
pounds per square inch. The entire press cycle to form 
bricks takes about twelve seconds. For at least two seconds 
and preferably three seconds of this cycle While the form 
ing pressure is being exerted, at least one ?ve pound air 
hammer 89 delivers over 20 strokes per second to one of 
the sets of dies 87 or 88. Rotation of the four-way valve 
91 alternately delivers compressed air from tube 92 to 
the ends of cylinder 90 to drive air hammer 89. This 
pounding of the press dies by an air hammer more uni 
forrnly compacts to a greater density the bricks formed 
therein. 

‘Upper cylinder 85 withdraws dies 87 and lower cylinder 
86 further extends dies 88 to push formed bricks 93 above 
the level of the press bed 75. The next forward movement 
of the charger box 80 pushes the formed bricks 93 into 
a front extension 94 of the press bed 75. Cylinder 86 
withdraws the dies 88 to the position shown to receive 
another charge. 
The rows of bricks 93 are slightly separated from each 

other by a roller 95 set in extension 94 or by any other 
suitable mechanism. Transverse tracks 96 have a. vertical 
cylinder 97 ?xed in the roller mounted carriage 97'. 
Cylinder 97 moves the attached brick holding ?ngers 98, 
.99 and 100 downward about the rows of formed bricks 
93. Retraction of cylinders 101 and 102 moves the ?exible 
?ngers 98 and 100 inward to grasp rows of the formed 
bricks 93. Cylinder 97 retracts to raise the gripped bricks 
93 and carriage 97’ is then moved laterally along the 
tracks 96 to stack the bricks 93 in a manner which will be 
described. 

Referring now to FIGURE 7, rail cars 104 roll on 
tracks 105 passing alongside each forming press 73 and 
74. A motor 106 slides carriage 97’ and cylinder 97 along 
rails 96 to move gripped bricks 93 over a rail car 104. 
Cylinder 97 extends rod 107 to stack brick 93 on a rail 
car 104 as shown in FIGURE 8. After brick are stacked 
to a desired height on one end of a rail car 104 as shown, 
a cylinder 108 between or parallel to rails 105 extends 
and retracts its piston rod 109 to move a slide 110. A 
rail car engaging hook 111 engages a car 104 to move 
it a desired distance along rails 105. Couplings 112 join 
a string of rail cars 104 so cylinder 108 can move a large 
number of cars 104 past a press 73 or 74 to have bricks 93 
stacked on them. 

Referring further to FIGURE 7, tubular autoclave 
units 114 are disposed behind the presses 73 and 74 and 
have pressure tight closures or doors 115 hinged on them. 
Tracks 116 extend into each autoclave unit 114 with a 
removable section (not shown) to allow the doors 115 
to close. A transverse carrier 118 is electrically driven 
to roll on track 119 and carries a track section 120 on 
it. Thus, cars 104 can be loaded with formed brick and 
rolled into any autoclave unit 114. Turntables 121 enable 
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rail cars 104 to be moved from one side of the brick 
plant to the other on cross track 122. Tracks 123 extend 
to one or more loading stations as will be described. 
FIGURES 9 and 10 show the manner in which stand 

ard size bricks 93 may be stacked on rail cars 104. The 
bricks are stacked in rows 150 and columns 155 across 
and along each rail car 104. As shown, standard brick 
93 are stacked in six rows of eighteen columns with each 
brick stacked exactly above the other to a height of four 
teen bricks to clear the tubular autoclave 114. A central 
stack of twelve columns 151 of brick 93 are also in six 
rows 155 four bricks high may be made on the main 
stack to increase capacity of the cars 104 while still clear 
ing the autoclave 114. It is to be noted that there are verti 
cal clearances 125 and 126 of at least one quarter of an 
inch left between the rows and columns of brick 93. These 
aligned clearances 125 and 126 promote the flow of 
steam to the faces of the brick which show in construc 
tion. As shown in FIGURE 1, these faces are designated 
by the reference numerals 127 and 128. If adjacent faces 
127 or 128 of stacked bricks touch or contact each other 
in the autoclave 114, they may cure a different color. The 
bricks are autoclaved at a pressure of over 225 pounds per 
square inch at a temperature of over 390° F., for at least 
seven hours. A successful test production sample auto 
claved brick at 250 pounds per square inch at 407° F. for 
eight hours. In a steam environment, the humidity in the 
autoclaves is always 100 percent. 
The autoclaved bricks 93 on the rail cars 104 are 

moved from the autoclave units 114 to an unloading 
station as shown in FIGURES 11 and 12. The station has 
three unloading positions 130, 131 and 132 disposed 
alongside rails 123. Each unloading position has a roller 
conveyor 133 supported on a frame 134 to have one end 
cantilevered towards rails 123. A side wall 135 is ?xed 
along the end of each roller conveyor 133. A retaining 
door 136 is hinged to and normally closed at right angles 
to wall 135 but door 136 may be opened to be swung 
away from rails 123. The roller conveyors 133 are sup 
ported at a slight incline so brick stacked thereon may 
roll away from rails 123 when the doors 136 are opened. 
Each conveyor 133 has a platform 137 on which a worker 
may stand. The conveyors of the unloading positions 
130, 131 and 132 are progressively positioned to extend 
further over the rail cars 104. Thus, as shown, a worker 
at position 130 unloads the right third of the cars 104 as 
shown in FIGURE 11, a worker at position 131 unloads 
the center third of the cars 104, and a worker at posi 
tion 132 unloads the left third of the cars 104. 
The stacking con?guration of brick 0n the rail cars 

104, as shown in FIGURES 9 and 10, allows each worker 
to unload substantially one third of a car as each worker 
may “cut down” or only remove those rows 150 or 151 
on his third of a car 104. Thus, each worker need only 
handle and move brick a minimum distance as cars 104 
are advanced through the unloading station. 
The workers in the unloading station stack brick on 

the conveyors 133 against a wall 135 and a closed door 
136 in a stack 140 as shown in FIGURE 13. The stack 
140 is secured by the steel bands 141. Thin wooden slats 
(not shown) span the second layer 143 of the brick 93. 
This permits two rows of two brick each to be left out 
in this second layer 143 to accommodate the blades of 
a fork lift truck. The thin wooden slats allow the bricks 
in the third layer 144 to bridge the missing bricks. When 
a stack 14 is completed and banded on a conveyor 133, 
a door 136 is opened allowing the stack 140 to roll along 
the conveyor. 
The process and apparatus herein described particular— 

ly lends itself to almost complete automatic operation 
and resulting better control. Well known circuits of in 
terlock switches make a given operation await comple 
tion of a prior or a following operation. For example, 
sand from a pile 30, 31 or 32 may be removed auto 
matically by tunnel 33 and conveyor 41 when the sand 
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6 
in storage hopper 42 falls below a given level. The stor 
age hoppers of FIGURE 4 only meter out a desired mix 
ture or charge into weighting hopper 55 when one of the 
mixer hoppers 72 is almost empty. Travelling hopper 62 
then charges the almost empty mixer 66 or 67. The 

. cycle within the presses 73 and 74 has been explained. 
Thus, it may be seen that the passage of materials through 
the forming presses 73 and 74 may automatically deter— 
mine the feed of these materials as an accurately mixed 
charge to these presses. 
The bricks 93 are continually stacked as they are 

formed on the cars 104 by the devices which have been 
described. These devices are programmed by well known 
cam devices to produce the desired stacking pattern. 
After a given number of cars are loaded, they are moved 
into an autoclave unit 114. The autoclaved brick 93 are 
then packaged in a loading station as has been described. 
As shown in FIGURES 1 and 6, brick 93 may have 

bottom cavities 149 formed therein by retracting plungers 
(not shown) in the dies 88. Roman brick and other 
building blocks may be made by the process of this in 
vention. 
While this invention has been shown and described in 

the best form known, it will nevertheless be understood 
that this is purely exemplary and that modi?cations may 
be made without departing from the spirit and scope of 
the invention. 
What is claimed is: 
1. The process of making brick comprising the steps 

of: 
(a) feeding graded sand with a moisture content of 
between 3 and 10 percent and with less than 2 per 
cent mud and salt impurities to an elevated storage 
hopper; 

(b) ?lling additional elevated storage hoppers with 
lime and with silica; 

(c) consecutively passing graded sand and lime and 
silica into a weighing hopper below the storage hop 
pers while cumulatively weighing charges of sand 
and lime and silica; 

(d) passing the weighed charges into a mixer mixing 
the charges with water to provide a mixed charge; 

(eLpassing the mixed charge into an open bottom 
111; 

(f) moving a charging box below the bin and over 
apertures in a forming press bed to charge the form 
mg press; 

(g) exerting a forming pressure in the press of at least 
1,500 pounds per square inch while pounding a plat 
en of the press with an air hammer for at least two 
seconds; 

(h) removing formed brick from the press; 
(i) stacking the formed brick on rail cars, one brick 

directly over the other in rows and columns with at 
least one quarter inch clearance between rows and 
columns; 

(j) autoclaving the stacked brick on the rail cars with 
steam for at least seven hours at a temperature of 
over 390° F., at a pressure of over 225 pounds per 
square inch; and 

(k) passing the stacked brick on the rail cars through 
an unloading station with staggered progressively ar 
ranged unloading positions to unload a longitudinal 
portion of the rail cars at each unloading position. 
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