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To all whom it may concern: | |

Be it known that I, WALTER I. GARD, of
Baltimore, in the county of Baltimore aud
State of Maryland, bave invented certain new

~and useful Improvements in DBrick-Making

Machinery; and I do hereby declare that the
following is a full, clear, and exact description

skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
of reference marked thereon, which form part
of this specification. h |
Thisinvention belongs to that class of brick-
making machinery in which the clay is tem-
pered in its passage through a horizontal pug-
mill by a continuously-revolving shatt to which
tempering-blades are attached, and at its end
an  expressing -screw which forces the clay
through a die which forms and guides the clay
upward in a continuous column or bar, where
it is sanded, pressed, and cut by a severing
device into the designed size for brick, which

are then ready to be taken from the machiue

for hacking upon the drying-yard.

Figure 1 of the drawings is a representation
of -a side elevation of my improved brick-ma-
chine. Fig.21is acentral vertical longitudinal
section thereof, taken on the line 85’ of Kig.
7. Tig, 3 is a perspective view of the wire-
cutter frame. TFig. 4 is a top view of link p,
which holds a wooden pin of the safety-valve.
Fig. 5 is a top view of the detachable express-
ing-screw wing N of Fig, 2. Iig. 61s a ver-
tical transverse section of the master-gear
worm-wheel R, its oil-case, and connections,
taken on a line, o’ &’ of Fig. 7. Iig. 718 a top

view ar plan of the machine. Iig. 81s a view |
of-a modification in the construaction of the pug--|

mill shaft I of Fig. 2. Fig. 9 is a vertical
transverse section of the pug-mill and 1ts sup-
ports, taken on the line ¢ ¢/ of Fig. 1. Fig.10
is a top view of the guide-rollers for the column
of elay, on an enlarged scale, and 1s taken on
the line o’ o/ of Figs. 1 and 2. IKig. 11 18 an
enlarged top sectional view, showing the op-

“eration of the press, taken on the line %’ ' of

Fig. 1. TFig. 12 is an end view of the die,
sand-receptacle, and lower parts of the coun-
terweighted carriage-frame for the press and
guide-rollers. This view, made on an enlarged
scale, is taken from below the line »' ' of Iig.

i 1. Fig.13is a sectional view of a guide-roller

and its adjusting-serew, taken on a line, v’ 2/,
of Fig.10. Fig. 14 is a partial end view of
the press, to represent its links and slots for
ouiding the wire cutter, and is taken on the
line #? 0% of IFig. 11. Iig. 15 represents an

_ - enlarged side and top view of the eccentrie-
of my invention, which will enable others | ~

shaft of the press.

The same letter indicates the same part 1n
all of the figures in which it occurs.

My improvements consist—

First. In simplifying the mechanism used to
communicate power to thisclass of machinery

by using but one gear-wheel_and pinion. and

running them both in oil.

Second. In receiving the thrust of the pug-
mill shaft upon friction-rollers which revolve
in oil between friction-plates and are arranged
to run true with said shaftt. o

‘Third. In placing all of the bearings of the
shafting in the oil-case, to insure their being

properly lubricated.

Fourth. In easting an enlarged flange or
strengthening-web on the pug-miil,connecting
the cross-head (which receives the thrust of
the pug-nill shaft) directly with che delivery
end of the machine, as a substitute for the
large Lolts or rods formerly used for that pur-

pose.

Fifth. In making the machine of fewer parts
by so forming the enlarged flange that it will
connect the main supports or {frame of the ma-
chine together, all of the shafting being thus
held in perfect line without an expensive foun-
dation for that purpose being necessary.

Sixth. In protecting the pug-mill from the
effects of undueinternal pressure arising from

any obstruetion or too great stiffiess of the

clay, by making a swinging door at the de-
liveryend of the machine act as a safety-valve,
wooden pins being used to hold 1t shut, which
break under an extra strain,allowing the door
to fly open, instantly relieving the wachine of
the pressure, and thus preventing its being
broken.

‘Seventh. In keeping the gearing and bear-

‘ings from exposure to dust, sand, or grit by a

covering which connects in one easting the cap
of the friction-plate, the covering of the mas-
ter-wheel, and the cap of the main bearing ot
the pug-mill shaftt. O
Eighth. Inmakinga continnousspiral thread
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around the pug-m’ll shaft likea wormor screw,
which: extends but a short distance out from |
‘the shaft,and is not intended to take the place
of tempering-blades, but is especially designed |
‘to obviate the clogging of the pug-mill shaft
and force the clay that would otherwise ad-

~ here to it toward the expressing-screw at the

- delivery end of the machine.
- Ninth. In making detachable tempering- |
‘blades without shanks, removable at pleasure,
~less expensive to replace when worn out, and:
easily attached to a web or a shank, which is
made a part of the pug-mill shaft.
 Tenth, Ina mod Ification of the construction
15 of the pug-mi'l shaft without its continuous
oooospiral thread, bat with projections-or station- |
ary shanks t» whiceh detachable tempering
Dblades can easily be attached. This will lessen
the expelling area which pressestheclay. Some
varieties pack casily,and will not admitof too
great a pressure while being made into brick. -
~ Lleventh. In making a detachable wing (or
- wings) to the expressing-screw which can be
. easily attached to a flange, web, or shank on
25 the )

. expensive toreplace expressing-serews when

10

the pug-mill shaft, thus making it much less

worn out.

~ Twelfth. In facilitating jtjhe?félilim'itig?ofiolj-é
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structions in the prg-mill by making an open-

‘ing in its top which is closed by a covering
~constructed with a hinge on each of its ends,
. so that by removing the bolt which keeps it

~ «shuat on one side the other side will act as a
- hinge by which the door may swing open.
~Thirteenth. Ju placing a die in such a posi-
~ tion that it will form or-guide a bar of clay ap-

ward.

Ifourteenth. In the arrangement of a simple
receptacle for sand which receives the bar of
clay from below, and in its passage upward
through this receptacle, it is properly sanded
without either rollers or serapers being neces-
sary.

Fifteenth. In the useof a receptacle for sand
which has hollow sides for the introducing of
steam or other means to keep the sand hot
when it is desired to save it as much as pos-
sible.

Sixteenth, In the application of heated sand
to the bar of clay, thereby effecting a great
saving iu sand, which is very expensive in
some places.

Seventeenth. In a form to surround the bar
of clayand yet not preventits passage through
1t, with slots in its sides and ends, cut at right
angles to the bar of clay, so that when a sev-
ering device passes through them and the bar
of clay it will not mar its surface by tearing it
away as the severing device leaves it; but as
these slots were properly spaced it will have
cut the bricks of uniform thickuness and with
perfect edges, the slot being only of a width to
properly receive the severing device.

Liighteenth. In a counterweighted carriage
1n which the above-described form and other
parts, hereinafter named, are placed and bal-

guide the bar of
sander and severing device: B
~Twenty-second. In forming and connceting
the sapports to the pug-mill so that 1vel
1ent tool-box or receptacle for articles will be
formed under it. This will strengthen the
| frame of the machine, as well as utilize an o
available space hitherto neglected. This re-
ceptacle can be provided with doors and locks

}
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| anced. By this means the power required to

Tﬂise thenl :ﬂﬂd thel[' (}ﬂrri;jge IS reduced tO S

such an extent that it does not retard the free

aud continuous passage 6f the column of clay

~while it is DLeing operated upon, after which
‘the carriage is easily returned to its starting-
place, ready to operate on the next

- Twentieth. In combining the form-press and
Ssevering device, when desired.
- Twenty-first. In a set of rollers to properly

atb its openings, if so desired. SEREE .
~ Finally. In the improved minor details of gt
construction, which are hereinafter fully speci- =
fied. o
~.To enable others to make and use my im-
provements, I will proceed to describe the con-
struection auvd operation of this my improved |
brick -machine, referring to the drawings by =~
the letters of reference marked thereon.,

The cross head J at the rear of the machine
sustains the strain and pressure caused by the
working of the pug-mill shaft I.

I3 is an oil-case, in which the master-wheel
R and its driving-pinion KX work.

D is an enlarged flange or strengthening-
band, which connects the cross-head J, the oil-
case B, and the pug-mill E, in which the clay
18 tempered, and G forms the support of the
pug-mill. These five different partsof this ma-
chine,J BD I G, are all connected and made
iuto oue piece or casting, and taken together
they constitute the frame of the machine, on
and in which all of the operative parts are sap-
ported and attached, and thus coustructed all
that is now required is a proper foundation to
support 1ts weight for operation.

The bearing K’in the cross-head J holds the
friction-plate «c, in which the end of shaft I re-
volves, while its shoulder w’ communicates the
thrust to the friction-plate w«, that does not re-
volve, as the friction-surface ¢ and friction-roll-
er b do, when working and under pressure. To
keep these friction-rollers from touching or in-
terfering with each other, they have holes ¥/,
(see Iigs. 2 and 6,) in which pins % of rings
k" k' fit.  As there is but little strain acainst
these pins, they are made very light, being
only required to separate the rollers b.

R is a master-wheel fixed upon and driving

| P ---..-.iini.ﬁiIi'uiliji:|iiilll:IilmmiuHﬁmiHH:ﬁiiIJ'lliiiiIlliiiiillliilililii;;.zf .

clay from the die thirough the

a conven-

105

part of the:
| bar of clay in its upward passage. ‘- .
~ Nineteenth. In asliding and adjustable form
~or press which presses the brick or presses
‘thesand into the bar of clay, if desired, as it
| passes throngh it, and as it is also connected
with the counterweighted carriage it does not
Tetard the free and continuous passage of the

Dbarofclay. T
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the horizontal pag-mill shaft . This wheel T |

prefer making in the form of a worm gear-
wheel, and its motive power may be applied
at any sunitable angle whatever. Ihave fonnd
that a steidier and more even operation of this

- wheel may be effected by driving it with a

IO

15

worm or spiral screw-pinion, K, engaged at its
ander side and running constantly in the lu-

bricant of case B, thus producing a more even-

ly-running machine with a corresponding dim-
inution of wear to the gearing. The power
is communicated to the worm-pinion K (which
18 keyed to the shaft J’) by the driving-belt «’
(see Ifig. 1) on tight pulley T. '

When the machine is not in operation the

belt ¢ is shifted Ly means of the shifter-arm

¢ (which 1s connected with an adjustable or

20

235

30

40

z0

60

swinging shifter-arm support, &, by the bolt n)
upon a loose pulley, o, which is two inches
smaller in diameter than the tight pulley T.
This difference between the diameters will
slacken the belt a’about three inches, and thus
relieve the loose pulley from the tension of the
belt, (which was necessary to drive the ma-
chine,) as well as take the strain from the belt.

To keep the belt a’ from being injured when
1t becomes necessary to shift it from the loose
pulley o to the tight pulley T, I place a straight
Hange, 0%, upon the loose pulley, (I am aware
that this straight flange 0? is an old device for

this purpose, and I believe common property.)

- The bearings j j* of the worm-shafs J’ are
placed in the oil-case B. The flanged head fof
bearing jtightly coversthe opening f*,(through
which the worm K is taken out of or inserted
into the case B,)and thus prevents any escape
of the lubricant therefrom, |

O I is the pug-mill, in which the clay is tem-
percd. It is formed in two parts, held to-
gether by bolts ¢/, but capable of being sepa-
rated and taken apart when desired. The open-
ing C% for introducing clay into pug-mill C E,
grows larger toward the bottom so that clay
will not lodge or adhere to its sides in passing
through. - |

In my former patent brick-machines (1875,
1876, and 1378) the pug-mill shaft bearing was
placed so close to the pug-mill that much
trouble was experienced by clay working back
into it, absorbing the oil, thus wearing away
the shatt and its bearing by the undue friction
thus caused. In this machine I provide an
opening or escape, d, in pug-mill C B, a space,
d’y between the bearing A and the pug-mill,
alsoa largerspace, d?, which separates the pug-
mill and the oil-case, so as to leave no place to
lodge upon, and thus prevent its reaching the
main bearing A and doing the damage as
heretofore. The pug-mill shaft I is provided
with a series of detachable tempering-blades,
M M. attached to a continuous thread, L, ar-
ranged spirally around it., This arrancement
of the continuous thread Lis made to ob\iate
the tendency in some Kkinds of clay to adhere

to the sha!t and not move forward toward the

clogging up of the mud-shaft T and pug-mill C

B, Lesides causing an unnecessary waste of
| power, | “

I am aware that screw-threads fastened per-
manently toarevolving shaft have before been

-|-‘3
L |

70

used; but that arrangement was designed to
dispeuseentirely with tempering-blades, which

I wish to beclearly distinguished from the con-
tinuous spiral thread L shown by me, which
1s especially designed and purposed to keep
the pug-mill shaft I from clogging, but not in

any case todispense with tempering-blades. 1f
the clay is of that nature that it feeds too fast

by the use of this continunous spiral thread 1,
with the pressing area which it presents, in

75

80

combination with the area of the detachable

blades M, and tends to drive the clay into the
delivery end of the pug-mill and eompress it
there faster than it can pass out of its proper
exit, the die U thus producing an unallow-
able density and consequent strain upon the
thrust-place W, then take ont shaft I and put
in'sbaft I/, which is a modification in the con-
struction and differs only in dispensing with
the continuous spiral thread; but for conven-
ience 1n attaching the knives M it has projec-
tious or stationary shauks M’, to which, by
bolts ¢ or othier means, said detachable knives
can be affixed, thus reducing the pressing area

to that of the knives alone. The less the press-

1ng area the greater the saving in power, while
properly tempering the clay.

N marks the detachable wing of the express-
Ing-screw. This wing cay be attached to the
thread L of the pug-mill shaft I, or to a flange
on a shatt where the thread is not used, or to
a shank similar to M’ of shaft I’ by counter-
sunk bolts d° orothermeans. A double thread-
ed or winged screw can be made by using two

of these wings N; but as this will increase the

pressing area it is best decided by the kinds
of clay to be worked. There are supposed to be

as many varieties in clay as in wood. If one

detachable wing N, and without the continu-

ous spiral thread L, will do the work properly,

it should be used to make the brick less dense
and easier to be cut with the trowel, which is
quite an Important item in manuofacturing
brick. |

In my brick-machines of 1875, 1876, and 1878
I used tempering-blades with shanks solidly
attached and not detachable. As soon as the

tempering-blade would wear out the shanks

were useless; also, the hub of the expressing-
screw could not be used after its wings had
worn away.
make a detachable tempering-blade and tem-
peringexpressing-screw bladeor wing,asabove
stated.

In facilitating the removing of obstructions

in the pug-mill I make au opening in C, c¢losed
by the door R/, which has a hinge, H3, on each
of its ends, so that by removing the pin HS5
(see Fig. 1) on one side the other side or hinge
enables the door to be opened, and thus I

expressing-screw blades N, thus producing a | am enabled to open the pug-mill from either

9Q
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side, while formerly these openings could only
be reached from one side, thereby causing a
delay and an inconvenience that the hinge 1’
and pin H® are desigued to remedy.
Inasmuch as the most important feature of
my invention consists in for¢ing a continuous
column of clay upward and sanding it in 1ts
passage to the severing mechanism in the sim-

plest manner possible, I wish to be under-

stood as meaning in any decidedly upward an-
gle by the expression “upward.”

On the top of the pug-mill Cis attached by
swinging bolts ¢’ (see IFig. 12) a die, U, which
directs the column of (,1%3 upward. Itb sides
are tapering, with its smallest part U’ (made
the size of the brick to be formed) at that point
where the continunous column of clay leaves
it. This column of clay is forced to take an
upward direction by the pressure of the ex-
pressing-screw N, the inclination of the swing-
ing door Q, w hlch cuides the clay into t]_llb
dle, opening upward. The exact shape of the
swinging door (Q or the placing of the die U
in the position described is not a positive ne-
cessity in the carrying out of my invention, as

the die could be placed in the center or at the |

base of the swinging door Q, or in many other
places, and its delivery-mouth still direct the
column of clay upward. After the contin-
nous column of clay leaves the die at U’ 1t en-
ters the improved sand-box S, (shown 1n Ifigs.
2 and 12,) which consists in a receptacle for
the sand. so placed in close connection with
the die U that when 1t is filled with sand 1t
will not escape below, as the bar, Y, of clay,
passes continuously upward through the said
box, and is sanded by the dry sand adhering
to its moist sides, the surplus sand falling back
into the sand-receptacle S. I havefound by ex-
perience that a very much smaller quantity of
sand wilt adhere to the surface of the column
of clay if it is applied hot, and the smallest
quantity of sand that can possibly be made to
adhere to its surface will malke the best look-
ing skin or face after the brick is pressed aund
Lurned, always provided that i1t is evenly
sanded. The sand-receptacle S can be made
with hollow sides 8% in which steam ean De
introduced, which expels the moisture from
the sand and keeps it hot while being applied.
This 1s not a necessity to those using horse or
water power to drive the machine, as the cost
of applying steam to dry the sand might be
made much greater than the cost of the wasted
sand as it 18 commonly applied. The sand
may be heated by fire or lamp, if so desired.
After the web of clay, Y, IFig. 2, 1s sanded 1t
passes into the form V, which is by preference
combined with the press for pressing the sand
into the column of clay either before or af-
ter the cutting-wires L2, Ifig. 3, are passed
throngh (by slots ¢*in the form V) the column
of clay. This form 1s a great and important
improvement in this class of machinery, and
its construoction and operation will be de-
scribed as separate from the press.

The form V'V V/V/, Tigs. 11 and 14, can be
macde in one piece or Wll:h four sepamte sldes,
as here shown. It surrounds the bar of clay.
The slot e* is a little larger than the wire L2
The slet I’ (vee Ifigs. 1 and 14) is made large
enough to allow free passage and play to the
wire cutter arms ¢%, which work in it. The
slots ¢* are made of equal distance apart, and
arc at right angles to the column of clay. The
wires L%, which are attached to the wire cut-
ter- f:ame, Fig. 3, are pusbed, preferably hy
hand, through 1t, aml sever 1t into bricks ¥y’
of a uniforn thmkness which corresponds to

the space between the slots €* ¢! of the form,

Fig. 14. The sides of the form are to prevent
the c¢olumn of clay from being torn at that
point of its surface where the severing-wires
L? leave it in passing through, and this form
is especially designed for that purpose, as well
as to so guide the cuatter 1.2 that the bricks
would be of uniform thickness and severed at
richt angles to their sides, leaving perfect
Ldges

I havefound a convenient mothod of attach-
ing the prepared cutting-wires L* to the steel
prongs e°of the cutter- fmme Fig. 3-—namely,
by making at the end of ea(,h prong ¢ a sta-
tionary or fixed pin or hook, over which the
prepared wires 12 (twisted so as to have eyes
tormed in each end which fit-over the fixed
pinsinthe prongc¢®)are placed, whiletheprongs
are pressed together, springing apart and
stretching the wires L° tightly between them
on being released. This arrangement permits
of an easy and quick replacement of any wires
that may break. The handle II* is where the
power is applied to sever the column of clay
by pushing the wire through it along the slots
¢t of the form V'V V/ V/, as above described.

The above-described form, with its wire-
cuides ¢* I/, 1s in this machine by preference
combined with the press, (see Fig. 11 and 14,)
which is constructed to press the sand into
the sides of the brick by the peculiar opera-
tion, arrangement, and shape of the separated
sides or links V V Y/ V/, forming tight and per-
fect corners 2/, but which do not come 1n con-
tact with each other, so as to interfere in the
least with the operation. They are held in
position to form or press the brick into a shape
or size that the machine is designed to make
Ly eccentric-shafts (see Ifigs. 11 and 15) turn-
ing in the corner bearing, 2, of each link. To
oive the desired movement to this shaft, Ifig.
3, which is necessary in moving the links or
sides of the press in or ount, there is placed at
the top of each shaft, on its pivot-axle m and
keyed to it, the Lell-crank e, (sce Ifig. 7,) con-
nected with each other by the rods », and by
moving them in the direction as indicated by
the arrow-heads 7? on the skeleton-lines » of
IMig. 11 the desired inward movement of the
sides VV V/ V/is given to press the brick.
An opposite movement of the rods » will re-
lease the brick, as it canses the form to enlarge
by the sides or links moving outward.
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To better sboliv this operation of the press,
we will look at the upper left-hand corner of

 Fig. 11 and more fully deseribe the effect of

a movement in the rods » and its connections.
The real center axle or pivot, m m? of this ec-

- centric-shaftis at its extremities, the crescent

10

20

23

30

shape m’ showing its throw or .eccentricity,
Fig. 15.  When this shaft is moved by rods #
and bell-crank ¢ in direction 7* it causes the
point v? of the eccentric m’ to enter like a
wedge or come between, so as to separate the
real ceuter m- of the eccentuc shaft and the
side of the bearing 2 it°1s nearest to 1n link o,
and as the center mis fixed, the link », being
movable, is moved in the direction of Y, the
brick. The point 2° of the eccentric m/ is at

‘the same time separating the back of ¢ of link

V’ and the center of m in the direction of Y.
The resultant motion is in the direction as in-
dicated by the arrow in Y or the brick at the
corner 2/, and as each corner of this form will
operate the same from like reason, then the
end links, V V, and side links, V/ V’ will all
move in the direction as 111dlcated by the ar-
rows, and thus compress or reduce in size the
plastlc form of the brick Y when the rodsr are
moved in the direction shown by the arrow-
heads »? of ¥ig. 11. After the brick has been
pressed, as has been fully described above, the
brick is released by moving the rods » in an
opposite direction to that mdlmted by the ar-
row-heads 7? of Fig. 11. . =~ -

To permit the corners 2’ of the press to pass

~each other and not interfere, the face of the
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links V V V/ V/ is extended and fits against
the ends of the links at 22, to which 1t is ¢losely
held by the eccentric m/ of the shatt, Iig.
3, which, while it permits a free and end mo-
t10n also prevents a separatlon or side motion.
(%ee Figs. 11 and 14.) -

I'g. 14 , (which isaslightly reduced end view
t‘lhen on the line n? n* of Kig. 11,) represents
the end links, V, upon the eccenme shaft m m/
m? These 11nks are separated, as beforef ull y
described, by the slots ¢* ¢* I ', -

The bearmg or lug 2z 1s sepamted to allow

‘the end ¢’ of its ﬁttlnn‘ link to freely work be-
“tween, and prevents an upward or downward

dlbplacemeut Each link has one or more lugs
at one end, with the above-described space for
the end ¢, and at the otherend the projection
s itself, ,so constructed that it works between
the lugs 2z z and eccentric m/ of the eccentrice-
shaft.

Links V'V V/ V7 may have, if desired, a re-
cess at the point 2%, where they work in con-
tact, in which any lubricant desired can be
placed to lessen the friction thas caused and
facilitate its easy operation.

The rollers X, situated above the sander and

press (see Iigs. 2 and 10) to guide the bar of
clay Y.in its upward passage through them,
are supported by the frame I¥ I, in which are
the fixed bearings for the centers m of the up-
per axle or pivot of the eccentrie-shaft, on IF,
and m® thelower axle on IV, (See Fig,15.) Be-

tween these parts of the frame F and F’ the |

| form or press V.V V/ V/ operates.

If 18 sep-
arated from IV the proper distance-by rods If2

of the ccunterweighted carriage, hereinafter
The guide-rollers may be made ad-

described.
justable by fixing in frame X2, with space X3
for liners, against which it is drawn Dy screws
X® in the back support, X
be made adjustable or fixed, as preferred.

The movable or counterweighted carriage,
with its apper part, I, lower part, I, bear-
ings I¥ for guide-rods If?, to move ireely up
and down in a direction parallel to the sides
of the column of clay Y, its cross-bar w? the
ends of which are fixed in slots of the guide-
rods F? and attached at its center by cord w?,
passing over pulley 1%, with weight W, is all
constructed and arranged, as descmbed to
balance the press guide-rollers and its con-
nections, so that the power required to raise
them is reduced to such an extent thatit does
not retard the free and continuous passage of

the column as it is being operated on while in -
“motion.

The bearing F3is made to hold a lu-
bricant in the recess w®, formed between 1ts
ends to insure the rod I? being properly lu-
bricated and protected from the dust and grit.
An oil-hole, #°, may be made to connect with

the recess u?® at its upper end. These bear-

ings ¥° are connected by cross-pieces I’, and
are supported (at theslotted bearing

v

The rollers may
75

,open on
its under side, to facilitate the removal of the

80
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carriage and its parts when desired) by studs

fixed in support P/ of pug-mill C.
1 and 12.)

With the exception of the shape of the (1165
press, and rollers, when formed to make brick,
this machine can 'be used to work any phstlc
material. At Q/, Iig. 2, a tlle die may be
placed, if desired.

(See Figs.

100
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What 1 claim, and desire to secure by L(,t--_

ters Patent as uly improvements in brick ma-
chinery, 18—

1. The (,omhlmtlon of the oll-case B, hori-
zontal shaft J/, worm-pinion K, worm- ﬂe"u R,

and 1)-L1g-mill--shai't Lor I, cmlstructed and op—
erated substantially as and for the purpose
described. -

2. A pug-mill sha't with « friction surface,
Ly ﬁrmly attached, friction-rollers b, operating
between 1t and frictiowplate e, all combined,
substantially as and for the purpose hberein
specitied.

3. The combination of oil-case B, worm-gear
R, friction-plates v 4, and rollersb, "IS set torth

4 The oil-case cm ering AZ Wlth caps A’

fmd A’ attached, %ubbtamlally as specified.

IIO

-

120

. The combmatlon of cross-head J, ﬂauge '

D, anﬂ pug-mill E, when constructed and cast
in one single pi_ece., as herein specified.
6. The cross-head J, oil-case I3, flange D,

pug-will E, and supports G, constructed aud

arranged substantiallyasshownand described.
- 7. The bearing A, case B, opening d, open-
ing d’, and space dz SO armnned and COll-
Structed as to pre?ent clay from workmn into
the bearing A,-as set forth.

8. A shﬁulder, w’, on pug-mill shaft I or 1/,

-
kg
ol |

I30
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S ada,pted to fit against a master-wheel, R, for | ' 19. The sand-receptacle S, so arranged that -
o ..o the purpose of keeping the shaft fmm belnn‘ ?the material to be sanded -ent(,rs at the bottom: 4-5 R
... foreed thwugh the wheel: by the bach press- i or under side of the receptacle and passesup- =+
... . are ot the clay, as specified.. .- - .. pward to be sanded, in the manner described. -~ = -
S 5 9. A tempering- blade, M, mthout a hub or |- 20. A sand- reeeptacle, S, with hollow sides: - - -
S .sha.nk 1n.combination ‘Wlbh a  bolt, ¢%, or 1ts | Sz, in which steam or hot ﬂm(h can circulate
L o oequiy aieut used to attach the blade M to a | to keep the sand dry, subbtantmlly as’ and fm 50 |
- ...+ ... ... projection, L or M/, on mud-shaft I or I’ sub- | the purpose setforth S o
... stantially as snemﬁed ------- 1 21, The application of he'lted sand to Q bm
1o 10. Apugmill shaft with spiral thread L | of clay in its passage through a sand- recepta-
- . . incombination with a detachable tempemw | cle, as herein specified. .~ DEREREEEE
o blade M, substantially as desceribed. 1 22, The slots ¢! in form V thmugh which a 65
IR I S B O An e:~.p1essmg Screw wmg, N, mthout n? - severing device may: be pa'ssed as specified. .
______ . hub,madein one piece with it,in -combmatlon: 23, The links V-V, 1n¢ mbmdtlon withee- - -0
SRR R -4 fmth bolts ¢’ and 11103@01:10[1 L or ‘\I*' of mud= centric-shaft m m/ mz or- 1ts equwalent 101 B
-~ shatt lorl, as specitied. ~ fthepurpow(lesc'mbe{l- e
S R ERNRI o= Apﬂ“ mill bh&f_tmthawntlnuous splral- 24, The rods #, bell- cmnk e, eccentnc'shqft 65
oo o thread,y Ly in o combination with o a detacehable | m?, and :huhs V.V V/ Vo all arranged . - 0 0
oo oo expressing-serew wing, N, constructed as de- | and operated substantially as and for thepur--
20 SLI“llJed | pose herein stated.
_________ 13, A tempering-blade, M, without a hubor | 25. The counterweighted carriage F F/ Tz =
-------------- shank in combination with an: exple%mg | 5F3 ‘N substantlalb asherem 'descnbed for the 05 '
. SCrew wing, N, without a hub, as specified. | purpose set forth. -~ )
____________ - 14. The p?m]ectlon M’ ofa pug‘ mill shaft, I, | 26. The die U, S.‘:llld lecepta(,lb b, 'p'l ess Vo
-------------- 25 so made that it pertorms the office of a'hub 01" vV Vi, and 'ﬂ"uu‘le rotlers X, whencombied -~
o shank fora tempering-blade, M, which is at- | and operated as herein sh{m n and: dmcnl)m """""
S T T tached to it by a bolt, (:"J3 or It_S equmll_ent as zfor the purpose set forth. - 00 70.
B =:-i~"-"-17"'30“1‘Ed o 27, The- san{lu,cipm(,l(,b SG'COI‘IStI'llCth R
o100 The S.dfet.,y p]ate R’ with hm oe H'* ar- '_‘ :and arranged that it will'sand a bar of eclay - =
. sorangedas and Opemtmg-m the: mdnn;er_ h._el.el_ne - while 1t 18 passing: through it in an apward -
- setfortb. | and ascending direction without the use of -
s 016, The die U, constructed aud. armn#ed to | rollers or othermenans to cause the sand to .:ul 5755 R
NN :-;-;:f_;;f_;;,-;-gmdeabarofchwS{) that it will take an up-  here to the bar of clay, as specified. =~ .0
. .. ... ward or ascending direction as it issues from: . In testimony that I elaiin the ioreﬂrmug as .-
o agosaid diey _Subbt‘llﬁ]tlct”‘f as deseribed.. . | my invention I affix hercto my signature, i
oo 140 The die U, to guide a bar of elay so that: ~Baltimore, 11x the presence of two subscribing .- 0
it will take an qsceudmw or npward direction, witnesses, this 30th day of August, A. D. 1851, 8o
1n combination with a 1‘eceptacle, S, filled with * , |
sand and placed on top of said die U, which WALTER E. GARD.
40 causes the sand toadhere to the ascenduw bar .
of clay without the use of rollers, as qpeclﬁed Witnesses:
18. The die U, 1n combination with swing- WILLIAM I8, GARD,
1ing bolts ¢/, as set forth, | S. H. GARD.
1
i
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