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To all whom it may concern:

Beitknown that I, HARRY W.CROFT, a resi-.

dent of Pittsburg, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Brick-Drying

Floors; and I do hereby declare the follow-

ing to be a full, clear, and exact description

thereof. | |

My invention relates to apparatus fofadry-
ing bricks preparatory to burning.

The object of my invention is to .pfovide
apparatus for drying brick whereby the tend-
ency of the brick to erack during the drying

process is entirely or largely overcome, thus

producing a stronger and more lasting brick

and in the case of fire-brick making it possi-
ble to use a smaller proportion of bonding ma-

terial in conjunction with the refractory ma-
terial. | S - -

My apparatus is of eSpecial value in 'thé

manufacture of fire-brick; but itis equally as
well adapted for the manufacture of brick of
any kind or description. - o

In the manufacture of fire-brick it is cus-
tomary to grind the material, add water, and
temper the mass by various methods, and
then it is molded into the desired shape, atter
which the molded brick are partially dried,

then pressed, and finally are thoroughly dried

preparatory to burning.” The first drying is
accomplished by laying the brick singlyon a
hot floor heated by fire-flues or steam-pipes
The floor is heated as highly

“as possible, the temperature varying ifrom

35

150° to 200° Fahrenheit, so that the prelimi-
nary drying of the brick is accomplished in

- from two to five hours. The floor only is

40

- described, and dried by the heat from the lat-
“ter, or they are laid singly on pallets placed

heated, so that the temperature at the floor
is materially higher than the air in the cham-
ber just above the same. This preliminary
drying removes only a part of the moisture
in the brick, the latter being left in such con-
dition that they will not crumble or break in
pressing. After being pressed the brick are
again dried by being either piled from three
to six high on a part of the hot floor; above

 on cars and run into tunnels and there dried

50

either by.hot steam - pipes running under-

neath the cars or. by a hot blast of air forced

T

another,

in at one part of the tuﬂnél:_'a_,-nd taken out i
The temperature during this sec-

ond drying step is also practically as high as
can be obtained, and it is customary to sub-

twenty-four hours, so as to thoroughly dry
out the same preparatory to burning.

- The principal objection to the above method
is that the brick are dried too rapidly, so that

the exposed surfaces thereof, and especially
the corners, become fixed or rigid, while the
interior and bottom are still wet. As a con-
sequence the surfaces and corners shrink
more rapidly than the interior, thus produe-
ing eracks in the corners and surfaces of the

brick, and when the moisture afterward
leaves the interior the latter shrinks away

from the rigid exterior crust, thus forming
innumerable small cracks all through the
body of the brick. The surface cracks usu-
ally extend into the brick for about one-half
inch and can bereadily detected.

_ _ 85
ject the brick to this temperature about

Thecracks

formed in the preliminary drying are to some
extent obliterated in the pressing, so that

75

they may no longer be visible, but the mate-

rial being drier.in the cracks than elsewhere
_does.- not firmly unite or knit, so that the
‘cracks reappear after the second drying or
‘burning. They destroy the adhesiveness of

8o

the mass, so that after the brick are burned

instead of having a clear metallic ring they

will have a dulllifeless sound, similar tothat

of cracked earthenware. As a consequence

of these cracks a very large number of broken

bricks or ¢“ bats ” are usually produced, and

oven those that do not break when used as -

that of a brick free from cracks. In order
to.overcome this defect, it has been custom-

refractory linings for furnaces instead of
wearing away uniformly chip or break away,
‘and the life thereof is very much shorter than

9>

ary to use quite a large percentage of adhe-

sive clay with the refractory material, thus

{ increasing the bonding strength of the brick.

This, however, results in reducing the refrac-

tory character of the brick. -~ 7
The object of my invention is to provide

apparatus which will so dry the brick that

‘the eracking thereof at the surface and cor-
ners and throughout the body thereof is en-
tirely or largely avoided, thus making it pos-

95
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sible to use a smaller percentage of adhesive
material and correspondingly increasing the
refractory character of the brick and pro-
ducing a brick which in use will wear awa
gradually and not chip or crack off. |
In the accompanying drawings, Figure1is
a longitudinal section through my improved
apparatus.
ing apparatus, the same being partly in sec-
tion. Iig. 3 is a transverse view on theline
5 3, IFig. 1. TFig. 4 is a seection through a

brick after the preliminary drying aceording

to the old method, and ‘Fig. 5 is a section of
brick after the second drying according to
the old method. | .

My apparatus is constructed so as to dry
the brieck by subjecting them to a moderate
heatand uniformly on all faces thereof. Any
suitable apparatus for accomplishing this re-
sult may be employed. In the drawings I
have shown a heating-chamber 1, provided
with a floor 2, of porous material, preferably
This floor is heated
to a moderate temperature by any desired
means—such, for instance, as hot-air flues
3 laid therein. These flues may be of any
desired construction, but preferably are ordi-
nary terra-cotlta drain-tilesfrom three to four
inches in diameter and laid in the furnace-
slag concrete. 'The latteris first ground and
mixed with water and then filled in under-
neath, around, and above the flues, and the
top thereof presents a smooth firm surface

Fig. 2 is an end view of the heat-

|
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as at 16. T'he decrease in size of the flue 7
will insure the heat being about equally dis-
tributed through the various pipes 14 and the
outlet 16, so that all portions of the chamber

will receive approximately the same amount

of heat.

It 1s essential with my invention to main-
tain a moderate and uniform temperature in
the heating-chamber and floor, and this can

be attained best by connecting to the air-

flues some form of hot-air heating apparatus,
as distinguished from fire-flues. With the
latter the flame and waste products of com-

‘bustion necessarily pass through the flues, so

that the temperature is substantially thesame
as that of the flame. With myapparatusno
Hlame or waste products of combustion or the
like are mingled with the air passing through
the flues, and consequently the temperature
of the air can be accurately regulated and a
very moderate temperature maintained.

By the terms ‘‘hot-air heater” or ‘‘ hot-air
heating apparatus” as used in the claims I
do not intend to include fire-flues, but only
apparatus wnereby air is heated and intro-
duced into the flues unmixed with the flame,

steam, or other medium used for heating the

air.

In Figs.4 and 5 are shown seetions of brick
illustrating the defects oceurring with the old
drying apparatus. When the brick first
come from the molds, they are necessarily very
wet, and when laid on the hot floor of the old

75

80

Qo

935

which cannot be readily disturbed or dis- | apparatus the intense heat rising from the 1oco
35 figured. Itis, however, quite porous, so that | floor quickly draws the moisture from the ex-
the moisture of the brick will be absorbed | posed surfaces, and particularly from the cor-
thereby. These flues may receive their heat | ners, of the brick, while the moisture from
irom any suitable source, and I have shown | the lower portion of the brick, being unable
- one end thereof connected toa header 5,which | to escape as rapidly as drawn out by the in- 105
40 latter is connected, by means ofa flue 6, to a | tense heat employed, collects underneath the
larger flue 7, the latter being connected to an | brick, so that the lower part of the brick re-
air-heating chamber 8. Theair in the cham- | mains in a wet or moist condition, as indi-
ber 8 may be heated to a moderate tempera- | cated by the heavy shading at 18, Fig. 4,
ture by any desirable or convenient means, | while the exposed surfaces, and especially 110
45 and I have shown for this purpose a coil 9, l the corners, of the brick will be full of mi-
which has connected thereto a pipe 10, lead- | nute cracks, as shown, there being a tend-
ing from the exhaust of a steam-engineor the | ency especially to form about three large
like. The air is drawn through the chamber | eracks on the upper suarface, which extend
3 by means of a fan 11 at such a rate that it | down into the brick a considerable distance. 115
50 will be maintained at a moderate tempera- | This preliminary drying, as above stated, is
- ture somewhat above 75° to 100° Fahrenheit | not continued sufficiently long to thoroughly
and is foreed by the fan into the flue 7 and ' dry the brick, as the latter must be left suf-
from there passes, by means of the flue 6, to | ficiently plastic to stand the pressing opera-
the header 5 and through the flues 3, embed- | tion. During the pressing operation the wet 120
55 ded in the floorof the heating-chamber. The | or soggy portion at the bottom of the brick to
farther ends of the flues 3 communicate with | some extent disappears, as the moisture scat-
the chamber 1 by means of the short sections | ters or becomes dispersed throughout the
oipipel2. Theflue7isprojectedintotheheat- | body of the brick. The pressure exerted on
ing-chamber1, asshown, and at intervals has | the brick during the pressing closes up the 123
6n connected thereto depending pipes 14, which | eracks in the brick, so that they are not so
projectdownwardly and havetheirlower ends | easily visible; but as the clay is somewhat
bent and directed somewhat upwardly, as at ' drierin the eracks than elsewhere it is too dry
15, so that the hot air coming therefrom will | to unite or knittogether even under very great,
not be projected against the brick lying on | pressure, so that these eracks open up again 13o

thefloor of the chamber. Theflue7 decreases
In size, as shown, and its outer end is open,

more or less either in the drying-tunnel or
when stacked on the floor three to six high
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for complete drying preperatmy to burning.
In the second drying operation the brick are

somewhat dry and are piled upon the floor |
from three to six high and are againsubject-

ed to the high temperature deserlbed In
this second drymg the effect is considerably
different from that in the preliminary drying,

for the reason that the brick contain an ep-
preciably less amount of moisture, so that the
collection of the latter underneath the brick
does not occur. As aconsequence the under

surface is dried very quickly and baked into
a hard crust before the middle and upper por-
tions are dried. The violent heat rising from

the floor draws the moisture from the cor-
ners and exposed surfaces so rapidly that
these also become baked, while the center of
the brick still remains damp or moist, as

~* shown by the heavy shading 19 in Fig. 5.

When the interior afterward dries, it shrinks

away from the fixed exterior.crust, and. this-

~ eauses numerous small cracks to be formed

30

throughoutthe body of the brick. The cracks
are usuelly mich more marked on the sur-
face next to the floor and also much more
marked in the tiers or layers nearestthe floor,
this being due to the fact that the tempera-

ture in the chamber decreases appreciably as

the distance from the floor increases. Most
of the broken bricks or bats come from the

two layers nearest the floor.

In the use of my improved apparatus the

- wet brick after being molded are placed sin-

35

_40

oly upon the floor of the chamber.
floor of the chamber and the air in the cham-
ber itself are heated to approximately the
same moderate temperature, from about 75°
to 100° Fahrenheit, so that all surfaces of the

~ brick are exposed te this uniform moderate
temperature, and the moisture in the wet |

brick is absorbed or drawn out of the brick
uniformly on all faces thereof and at such a

‘slow rate that the moisture in the interior of
the brick will have an opportunity to pass

out before the exterior of the brick has be-
come hard or baked. The blast-furnace slag

~ comprising the floor is sufficiently porous to

.-5(_'}

~ of the brick is uniform throughout and the

55

‘erate temperature is continued for about

6o

65

absorb the moisture from the lower face of

the brick in a gradual and uniform manner.

and at about the same rate that it is being
drawn from the brick, so that the wet or

sogey under: surface of the old method is

avoided. As a consequence the shrinkage

eracks resulting in the old apparatus are ab-
sent. The preliminary drying at this mod-

twenty-four hours, as compared to from two
to five hours with the old apparatus. After

the brick have been tempered as described at

the uniform low temperature they are pressed
in any suitable press and piled from three to
six or eight high on the floor and allowed to
remain untll thorou ghly dry, the drying again
taking place slowly under the moderate and

Both the

l cotta flues, such as shown.

uniform temperature described and avoiding -

the severe heat of the hot blast or the con-

instead of one day, as under the old methods.

The result, however, is a brick which is free

from creeke and Whlch therefore, 1s much
stronger and has much O‘reater wearing quali-
ties tha,n the old brlek I‘urthermere it is

| possible to use a much smaller proportion of

plastic or bonding clay in proportion- to the
refractory clays or flints. It has been proved

contrated. heat of the drymn'-tunnel under
the old processes and requiring three days

70

75

by actual test that under my process brick -

ec:n:rta,n:u11@P ten per cent. of plastic or bond-
ing clay are equal in strength, bond, and re-

8o

elsta,nce to abrasion to- brlck made under the
old method and containing twenty-five per

cent. of plastic or bonding cley - The brick

{ under my method, therefore can be made of
a much greater refra,etery eharacter and the

number of broken bricks or bats, which are
a dead loss, is very largely reduced. The
moderate temperature employed does not

evaporate the moisture from the surfaces of
the brick any more rapidly than it can be
supplied by eapillary attraction from the in-
As a consequence the brick

terior thereof.
will dry uniformly throughout. Further-
more, the moderate temperature enables a

more uniform heat to be maintained in all'
These drying-cham--

parts of the chamber.
bers necessarily are very long, and a high

temperature introduced in the flues under—'

9o

05

neath the floor will drop materially before it

has traversed the entire length thereof, so
that there will be very epprecteble differ-

floor.

| ences in temperature at the two ends of the

With a moderate temperature em-

‘100

ployed such marked differences do not exist..

The use of hot air in the heetmg-ﬂues is also
advantageous, especially when used in terra-

a Very etronﬂ affinity for the moisture, being

a dry heat, as distinguished from the wet heat

| of steam, and it wﬂl therefore draw the mois-

ture from the under side of the brick through
l the porous floor and flues instead of causing
the moisture to form a puddle and simmer,

| floor or one heeted by a mmet heet eueh as
| steam.

105

The hot air has

as is the case with a very hot non-porous

115

While my invention has been deecrlbed_' |
particularly for use in the manufacture of -
fire-brick, it will be understood that it is

| of ordinary clay building-brick or, in fact,

equally as well adapted for the manufacture

120

for brick,; blecks, or tiles of any kmd or de-’ |

‘seription.

What I claim is— --

1. Briek -drying appmatus eempusmﬂ' a
chamber provided witha porous floor, porous

125

‘ heating-flues laid therein, a flue leading into
‘the chamber above the’ floor, and hot -air

heating apparatus connected to said flues.
L 2. BI‘IO]Z: drying apparatus eomprlemn' e

130*
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chamber having a floor of porous material,
heating-flues'laid therein, a heating-flue pro-
jecting into the chamber above the-floor, and
hot-air heating apparatus connected to said
fiues.

0. Brick - drying apparatus comprising a |

heating - chamber, heating-flues laid in the
floorthereof,a heating-flue projecting into the
chamberabovethe floor, an air-heating cham-

| ber connected to said flues, and a steam-coil 1o
located in said air-heating chamber.

In testimony whereof I, the said IIARRY W.
CROTT, have hereunto set my hand.

HARRY W. CROFEFT.

Witnesses:
A. M. STEEN,
RonT. 1. ToOTTEN.
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