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UNITED STATES PATENT OFFICE,

HERBERT GUTHRIE, OF MANCHESTER, ENGLAND.

IMPROVEMENT IN MACHINERY FOR MANUFACTURING BRICKS, &c.

Specification forming part of Letters Patent No. 215,606, dated May 20, 1879 ; application filed September
12, 1878; patented in England, September 16, 1876, January 9, 1877, and January 10, 1877.

To all whom it may concern :

Be it known that I, HERBERT GUTHRIE, of
Manchester, England, civil engineer, have in-
vented new and useful Improvements-in Ma-
cninery and Apparatus for the Manufacture of
Bricks and similar articles, and for analogons
purposes, of which the following is a specifica-
tion, reference being had to the accompanying
drawings.

This invention relates to improvements in
pressing-machines generally used for solidify-
ing granular substances, such as fire-clay, coal-
dust, or any other material of like nature, for
making bricks, tiles, fuel-blocks, or similar
matters; also to kilns and other apparatus for
use in connection with snch machines.

One part of this invention consistsin an ar-
rangement whereby steam is used to displace
the air naturally in the interstices of the loose
granular substances which this machine is de-
signed to operate upon. A cavity or steam-pas-
sage is formed along one or more sides of the
measuring-box, as close to the bottom as possi-
ble, so that the steam when admitted perme-
ates through the measured charge and drives
out the air before it. Then as soon as suffi-
cienttime has elapsed for the thorough impreg-
nation of the charge, it is at once dropped into
the mold and pressure quickly applied, the
supply of steam then being shut off and the
charge being inclosed in the mold. The steam
so inclosed, along with the charge, condenses
and tends to form a vacuum; but, owing to a
heavy pressure being at this moment applied,
no real vacuum is created, as the particles are
closed against each other as fast as the steam
‘condenses, thus forming a compact mass, which
has no tendency to split on leaving the mold by
the tension of compressed air in itsinterior.

The steam is admitted intermittently by a
valve worked from another part ot the machine
by an ordinary lever or tappet motion, and so
arranged that it will open while the measuring-
box is still closed at the bottom, but only so
short a time before its opening as may be nee-
essary to allow of the steam getting through
the charge with as little as possible escaping
beyond. A second valve is provided in the
steamway, soas to enable the quantity of steam

to be regulated, as well as the duration of injec-
tion.

In the improved form of the machine con-
structed according to my invention 1 fix one
die to a spring-bed, the other, by a connecting-
rod, to the main crank of the machine, and the
mold, by side rods, to ecrank-tappets on the
same shaft as the main erank, and from which
shaft all the movements of the dies and mold
are directly obtained.

The moving die is worked directly from the
crank by a compression connecting-rod. The
mold is worked directly from the ecrank-tap-
pet by side rods with hooks at their crank ends,
formed in such a way that they catch the crank-
pins as they come round, and are drawn by
them to the end of the stroke. At this point
they are stopped in their downward movement,
by dropping upon a projecting part of the shaft
carried through the crank-tappets for that pur-
pose. Being thus stopped they become free of
the crank-pins, and are at liberty to traverse
back at a quick rate by the tappets coming in
contact with projections upon them, causing
the mold to be closed by sliding onto the stand-
ing die ready for another charge. While
standing thus the moving die retires suffi-
ciently to allow of the impregnated charge in
the measuring-box to drop down into the mold,
and then comes back and squeezes the mass
together till it is within a short distance of its
maximum durations. The side rods are ex-
tended a little beyond the mold end, and so
arranged as to come in contact with a stop
fised to the frame of the machine, under
which stop they may slip free so soon as suffi-
ciently depressed, and the crank-pin raising
the other end, at which point the mold becomes
liberated and allows the mold to slide by the
friction of the charge in the direction of the
standing die, thus making the corners of that
face sound and strong. At the point of maxi-
mum pressure the side rods drop into gear
with the crank-pins and cause the mold to be
drawn off while the pressure remains apon the
substance molded, part of which pressure is
maintained by the spring-bed, causing the
fixed die to follow the pressing-die any desired
extent, and allowing time for the mold being
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drawn quite free before the pressure is re-
moved and: the molded article allowed to drop
upon the traveling band beneath.

The object of this peculiar arrangement is
to solidify the corners and smooth the surface
by a slight movement backward and forward
during heavy pressure; also to maintain a
pressure a sufficient length of tine after the
removal of the mold to allow of any residue
of air in the interstices of the waterial to es-
cape without splitting.

The aforesaid spring-bed to which the fixed
die is attached is a further improvement, and
serves a double purpose: first, that of receiv-
ing the whole of the pressure of the machine,
and preventing breakage or undue sfrain that
may come upoun it; and, secondly, by giving
part. of the spring-bed a longer range, so that
a portion of the pressure is maintained upon
the material pressed till the mold is quite clear
of it, and the whole of its sides exposed to
the atmosphere, thus preventing splitting, as
aforesaid, from internal pressure of air, and
giving it ample time to disperse before being
relieved.

Should this machine be required to work
plastic material, a pugging-cylinder may be
substituted for the hopper and measuring-
box, the quantity of material being regalated
by the die cutting off the supply at the proper
time, which may be effected by the adjustment
of the mold and its gearing.

A farther improvement is in the kiln pro--

posed to be worked in connection with my
machine.

The said kiln, as shown in accompanying
drawings, is of a.circular form, and consists
of a number of chambers working into each
other in an endless series. The whole of the
space encompassed by this series of chambers
I devote entirely to the aforesaid machine
and gearing immediately connected therewith,
clearing out the usual flues and chimney oc-
cupying it, the modus operandi of which I more
tully describe in three divisions, as follows:

First, in the center of this kiln I place a ver-
tical shaft, driven under ground by a cord or
strap, and round this shaft I place a tnrn-table
forcarrying the aforesaid or any other machine.
The vertical shaft, coming up through this
turn-table, is connected by suitable gearing
to the machine, and communicates the neces-
sary motiontoit. On the cord or strap wheel,
at the bottom of the vertical shaft, I attach
a self-acting cluteh, so arranged that should
any undue strain come upon the machinery
above it will-at once be thrown out of gear,
and all breakage prevented.

The machme being thus placed can Do turned
in any required dlrectlon at the pleasure of
the operator, delivering its goods at any part
of the kiln. It is supplied with material by
an overhead traveling band leading direct
from the grinding-apparatus to the hopper,
and is relieved of the goods manufactured by
another traveling band leading into the kiln

through a small opening in the side wall left
for that purpose. These goods being dry, or
nearly so, are at once set f01 burning, neither
the material nor the finished articles being
touched Ly hand from the time the raw stuff
is fed into the grinding apparatus te the de-
livering of the finished 000(15 inside the kilns,
thus savmg all the manual and horse labor in

carrying the raw materials to and from the
different sheds, machines, and kilns, and dis-
pensing with the bogies, tramways, or bar-
rows necessary therefor, as well as reducing
the breakage and distorted goods to a mini-
muin.

- Secondly, I improve upon the general con-
struction of the chambers of the kiln and the
flues connected therewith. The form of arch
I prefer is the inverted catenary or arch of
equilibrium, that being the one least liable to
alter by variation of temperature and requir-
ing the least amount of backing or other sup-
port. Theabutments areformed in the ground,
and are the foundations of the kiln. They me.

-gpread out into wide footings, and give the

whole structure the necessary stability for re- -
sisting any unequal strain likely to come upon
the arches. From these abutments or founda-
tions the thickness upward is tapered till a
point is reached about half-way to the erown,
forming a springing, from which the independ-
ent arches rise. At -one part of this work
small floes are formed, ruuning from the spring-
ing to the foundatlous, and forming acommu-
nication between a space above the inner arch
and a collecting-flue below; otherwise the work
up to this point is solid. This eonnection, -
however, may be made. direct to the chimney
without descending by placing the chimney
close to the kiln-arch. Above this two sep-
arate arches are formed, one above the other,
a space of only a few 11101le being left between
them, serving the purpose of a colleetmo flue
as well as a C’LVlty, into which the lower arch
can expand without coming in contact with
the outer arch and ecausing it to'crack, and.
by means of the air-space preventing much
radiation of heat. The first-mentioned use of
this cavity is made by forming small apertures
at or near the erown of the inner arch, through
which the waste gases and steam ascend from
the chamber of goods drying below, these ap-
ertures being opened or plugged up, at pleas-
ure, with tlles or stoppers, openings also be-
ing left in the outer arch, opposite to these, to
allow of the stoppers beln attended to, and
for the purpose of inspection these outer open-
ings being stopped in a similar manner.
Thlrdly, Iimprove upon the system of firing
and working the kiln by forming gas-producers
in the divisions of the chambels These gas-
producers are small cavities open -at the bot-
tom to the chambers from which the draft is
coming, and at the top to the chambers into
which the draft is going, and -have on one or
more sides flues divided only by a thin wall,
and open at the top and bottom similarly to
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the producers. The producers: and flnes seive
alike at the commencement of the operation,
being mere passages through which the draft
traverses on its way to the chimneys, and, like
the goods- in the adjoining chambers, collect
heat from the waste gases passing through
them. The system of collecting and dispers-
ing heat being similar to the well-known Hoff-

man kiln, the gas-producers and adjoining

Hlues are brought to a red heat before any fir-
ing is done in them, so that the fuel on being
charged immediately ignites and distills over
into the next chamber. These gas-producers
are gradually filled up from the top, and are
kept hot partly from their own combustion,
working like an ordinary gas-producer; and
partly by radiation from the adjoining flnes,
working like a retort.

The flnes, as before stated, serve to heat the
gas-producers by absorbing the heat from the
hot air traversing them. This hot air, on
reaching the top, mixes with the gas distilling
from the producers, and both, being already
very hot, combine and burn with great in-
tensity. Thus all the advantages of the Hoff-
man kiln are retained, no heat whatever be-
* ing lost except by radiation through the walls
of the chambers, and this reduced to a mini-
mum, while the finest goods may be burned
without fear of stain from the fuel being mixed
with them, as in the working of the kiln be-
fore named. ‘ S

Fire-grates are not required, nor are any
dampers required in hot places where they
would be liable to damage or to get out of or-
der, nor is. any cold air admitted to the fires
or chambers, as in the Ensor kiln.

The only dampers I use, besides the stop-
pers referred to, are one set placed across the
top of the producers and flues of the chamber
Jjust being set, and which may be made of a
few boards or sheets of iron, lated over with
sand to prevent leakage of air.

In the drawings, Figure 1 is an enlarged
section of one of the improvements of my ma-
chine constructed according to this invention,
showing the arrangement for impregnating
the charge with steam. Fig. 2 is a longitudi-
nal section through the center of the machine,
Fig. 3 is an end view, the spur-wheels not be-
ing shown. = Fig. 4 is a cross-section taken in
front.of the mold, and the view above it shows
the springs and the girder carrying them.
Fig. 51is a general plan of the works, showing
the armular kiln with the machine in the cen-
ter and the grinding-apparatus engine and
boiler outside. TFig. 6 is a vertical section on
the line # z. Tig. 7 is a circumferential sec-
tion through the chambers.

In Fig. 1, A is the bottom of the main hop-
per. B is the measuring-box. (The adjust-
ing-serew is not shown.) C is the mold.” D
D/ are the dies or presses.
regnlating the period of mjection. T is the
valve for regulating the quantity injeeted. G
is the lip for protecting the orifice from being

‘the springs L/

E is the valve for:

‘choked, and H is the steam-passage leading

from the boiler.

In Figs. 2, 3, 4, Lis the actuating-shaft, from
which all the motions are obtained, as before
described. J is the connecting-rod, giving
motion directly to the moving die. XK!is the
crank-tappet, governing the motion of the side
rods K? to the mold C and measuring-box B.
The connecting-rod is held at the sliding end
by a slide, J’, upon which the moving die D’
is secured, a loose plate, D*, being placed be-
tween them, so as to allow of the easy re-
moval of that die. Lis the girder carrying
" and the stationary die D',
The mold is made in halves for the easy re-
moval of the lining.

The megsuring-box is steam-jacketed, and
has one adjustable side, regulated by a. screw
and hand-wheel.

The steam-injector is regulated by the small
valve I, or by a small slide-valve. A’is the
hopper, under which the measuring-box slides
to receive its charge. A smallslide or damper
is placed at the bottom of this hopper for the
purpose of stopping the feed at any moment.
A is the bottom of the main hopper, or a.small
supplementary hopperplaced immediately over
the damper and below the main hopper, hav-
ing an opening for the purpose of watching
the supply and clearing any obstruction. M
is the kiln-band, onto which the goods are de-
livered and carried to the kiln, and which is
driven by an ordinary wheel and strap from
the pinion-shaft M. The double eftect of the
springs is obtained by forming collars on
some of the bolts holding them, these collars
being on the opposite side of the girder to the
springs, so as to allow of their being tightened
upon till they are almost home.” Beyond these
collars the bolts are prolonged, and run through
holes in the standing frame, with nuts on the
ends, an amount of length for sliding being
left equal to the full range of the other springs
minus the range remaining in these after be-
ing screwed up, as before stated, so that all
the springs are brought up home 'at. the same
time, each bearing their share of the ultimate
pressure. These other springs are held by
ordinary bolts fixed at one end to the stand-
ing frame, and' running through the girder
like the first-mentioned bolts, but not having

.collars, so that the full pressure of these springs
‘may be used, or any part thereof, by regunlat-

ing the position of their nuts, the range being
regulated by the position of the nuts on the
sliding length of the first-mentioned bolts.
Other springs may be used than those shown
as long as they are arranged in similar man-
ner.

I wish it to be understood that I do not in-
tend to limit myself to the details given so
long as the particnlar character of these in-
ventions be retained. I may multiply the

number of molds to any extent in one ma- -
chine by placing them side by side, or by di-
viding them into sets, and placing them round
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the same actuating-shaft, or any other similar | ished and bringing the dampers or boaxds

variation. Or I may use any form of mold
necessary for making bull-nosed, side-wedge
molded, or other shaped bricks; square, octag-
onal, and such like form for t]les, embossed
or plaln round or square; for the dry Portland-
cement process, and ar tificial fuel, or, indeed,
any other form desired. I also may vary the

general form of thekiln, and, instead of making.

itannular, form it in two parallel lines, joined
at the ends, or one single lever, making it
- semi-continuous, so long as the principle of

. construction and working is maintained.

In Figs. 5, 6, 7, I have shown the said ma-
chine placed opposite chamber No. 1, which
is supposed to be filling. The band M*, upon
which the finished articles are trapsferred
from the machine to the kiln, is led right
into the chamber, and, if necessary, right
across the chamber, to any desired extent,
the adjustment being made by a telescoplc
frame-work. The draft of the kiln is worked
in the direction of the arrows, No. 2 chamber
being set, say, yesterday, No. 3 the day be-
fore, and so on throughout the series.

- M2 are the small doors through which the
band is put, and which are stopped up with
large tiles or a few bricks assoon as the cham-
ber is filled. The large doors by which the
chambers are emptied are marked M?; the
small doors through which the fuel is fed are
marked M*.

The gas-producers are marked N and the
flues N!, different arrangements being shown,
any of which may be adopted, according to
the goods to be burned. The small apertures
for examination are marked O, the stoppers
for which are shown in Fig. 7

The 1main flue to the chimney is marked P,
and traverses part of the circumference of the
kiln, collecting the waste gases from the cav-
ity between the arches by numerous small
flues in the outer wall, as shown by the ar-
rows, and leading them to the large chim-
ney .

The seetional part of Fig. 5 is taken at dif-
ferent levels, chambers 1 to 6 being taken
about three feet above the ﬂoor-line, cham-
bers 7 and 8 being taken at the height of the
feeding-doors and above the gas-producers,
showing the surface upon which the dampers
or boards are put.

The chamber 1, in Tig. 6, is shown in sec-
tion at S on aline through the band and dis-
charging doors. € is the inner platform,
raised and slightly conieal, with the machine
in the center over the pitin which the driving-
gear is placed. The delivering-band in the
said figure of the drawings is shown running
through the small door formed for that pur-
pose. The dotted lines above show another
position of this band running through the
feeding-door above, and is so plaeed when the
chamber is nearly full to complete the filling
at the top with as little handling as possible,
the setter coming out at that door when fin-

L # - . |

with him to place immediately on the producers
of the next chamber; or a second set may have

‘already been placed there.

The discharging-door and the band-door
are both built up before the dampers are with-
drawn, the setter having only to draw the
dampers and place a laroe tile across the feed-
ing-dooras he comes out. “This done, the bandis
placed in the next chamber, and the operation
repeated. The long and short alternately-
dotted line shows the cord or strap communi-
cating motion from the engine to the machine,
R being the overhead-band,leading the granu-
lated material from the mill to the hopper of
the machine. &’, Fig. 6, is a section through
the gas- producers, between chambers 7 and 8,
and through the feeding-doors, a small moving
platform being placed opposite the doors then
being fired, and shifted round as the firing is
changed from one to another.

: In Fig. 7 the division foward of chamber 5
shows a section through a flue between the
gas -producers. A direct draft is not per-
mitted to ascend from this flue, butis diverted
over the gas-producers on either side by a cov-
ering placed a little above the side walls, as
will be seen by the dotted lines in Fig. 6 at
S, thus forcing an intimate combination “of the
gas and air. This covering also serves to
prevent fuel dropping down the flues and stop-
ping the airways. The other divisions are
sections corresponding with the numbers and
figures in the other views, and do not require
further explanation, the form being slightly
different, but the mode of working the same.

“In the chambers 2 and 3 the apertures in the
:crown of the arch are shown open, stoppers
-being removed in any number of chambers

as may be found expedient.
"What I claim is—
'1. The method of preparing granular sub-

_stances for compression herein deseribed, the

same consisting in forcing steam into such sub-
stances for the purpose of displacing air there-
from.

2. The combination, with the measuring-
box, of the steam-pipe opening thereinto and
the valves F'and E, substantially as described,
and for the pur pose set forth.

3. The combination, with the measuring-
box provided with the lip G, of the steamway
extending obliquely behind said lip, substan-
tially as described.

4. In a brick-machine, the combination of a
stationary spring-die, a reciprocating mold,
and a reciprocating die, substantially as de-
scribed, and for the purpose set forth.

. The combination of the dies D D’, mold
C, rods K2, having hooks on their ends and
downward projections k, and the crank-tap-
pets, substantially as deserlbed and for the
purpose set forth.

6. The combinatiomn, with the sulroundmg

 kiln, of the molding - machine mounted on a
‘turn-table,and an endless belt orapron adapted
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to eommunicate with the various subdivisions
of the said kiln, substantially as deseribed.

7. The combination, in a kiln, of a double
arch, constructed as described, with a cavity
or space between its walls communieating
with the chimney, substantially as and for the
purposes specified.

8. In combination with the chambers of the
kiln, the gas-producers located between said

chambers and adapted to operate substan-
tially as described.

HERBERT GUTHRIE.

Witnesses:
ARTHUR O. HALL,
U. 8. Consular Clerk, Mcmchester, Eng Jl(l’ﬂd
SYLVESTER PLAGLER
-U. 8. Consular Clerk, Mcmchester, England.
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