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Beit known that I, STEPHEN J ARVIS ADAMS

a resident of Pittsburg, in the county of Al-
leghenyand State of Pennsylvania, have in-
vented anew and useful Improvementin Ap-

paratus for Forming Sand Molds; and I do
hereby declare the following to be a full, clear,
and exact description thereof.

‘Myinvention relates to themaking of sand
molds and to the casting or pouring of the

metal into the same, its object being to over- |

come the great labor heretofore experienced

by means of hand ladles, my invention be-
ing of the same general class asthat set forth
in the application for Letters Patent filed by
me of even date herewith, Serial No. 449,901,
in which the broad idea of a continuous pour-
ing gate communicating with several sepa-

ete molds is deseribed and claimed.

The present invention con51sts,

stated, in the combination of a series of sand

'molds in line with each other and having

mold cavities therein, and a horizontal con-
tinuous runner inclosed within the several
sand molds above the mold cavities thereof

and communicating with the different chan-
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nels leading to the Tnold cavities, so that the
metal is eaused to flow houzontally through
such continuous runner above the mold cavi-
ties and is fed therefrom downwardly intothe
mold eavities of the several molds; as well
as in other improvements, such as by so con-
structing the mold that the metal first flow-
ing thwun'h any one of the sections of the
contmuoue runner formed in the respeéctive
sand molds passes by a down-take runner
into the next mold cavity, so that 1t is not
caused to heat more than one section of the
contmueus runner.
The main features of a,dvanteﬂ'e to be ob-
tained are the protection of- the hot metal

from contact with the atmosphere so that it
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can be carried for a long distanece through

the series of molds, the overcoming. of the
spilling of the metal such asmight take place

in an exposed runner, and the plOV‘dlnﬂ' of

a suitable head of metal by the employment
of the continuous runner above the mold
cavities which will prevent the back move-
ment of any gases through the molten metal

in the runner, and by the weight of the metal

cenerally

will force such gases through the sand walls
of the mold and insure the for matlen of prac-

tically perfect castings.

T'o enable others skllled in the art to plac-
tice my invention, I will describe the same
more fully, referrmn' to the accompanying
drawings, in whlch—-—

Figure 1 is a cross section 1llustret1nﬂ' the
formatlon of the mold whichis taken to 111us-
trate generally the invention desired to be
covered, said figure showing the formation
of the cope of the mold, and the position of
the parts iz forming the continuous runner
through the mold, while Fig. 2 shows the po-
sition ef the par te upon eompletmﬂ' the for-
mation of such runner.

tion of the continuous runner formmﬂ' device
thereto, and also illustrating genera,llv the
construction of the same.
rate view of the cutter for forming such con-
tinnouts runner or passage. Fig. 5 is a lon-
gitudinal section showing a series of these
melde in position for pouring; that is, ready
to receive the metal. Fig. 6 1s an enlarged

end view of one of the molds shown in Fig.

5. Fig. 7 1s a perspective view showing the
mold protector employed for handling the fin-
ished mold while arranging it in line with the
others; and Figs. 8 and 9 are sectional views

showing ether forms of the continuous run-
ners.

Like letters and numerals of reference indi-
cate like parts in each of the views.

The general .invention 15, of course, more
clea,rlvllluetlated in Kig. 5, showing the lon-

ogitudinal section of the mold to be formed, .

than in any of the other figures, and in or-
der that the invention may be understood,
both as to the method and apparatus and the
uses of the different parts shewn I will first
describe that figure.

The mventlon is illustrated in connection
with any suitable cope and drag mold, though
it is evident that it may well be employed
with single part molds. As the molds are to

be held inline and in-contact with eachother,.

and the inclosed runners or metal passages

55

60

Fig. 5 1s a perspec-
tive view of the mold ehowmﬂ* the applica-
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Fig. 4 1s a sepa-
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between the several molds must be made to -

communicate the first essential of the inven-
tion is an even floor, and for this purpose I

prefer to employ a floor made of one or more




iy

I0

20

25

30

35

pose of this is to provide for the formation of
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metal or like plates to give a rigid support
as at A, single plates being preferably em-
ployed so that there may be no fear of the
parts getting out of alignment. These plates
may, of course, be suitably supported on the |
foundry floor, and on them are placed the
several molds. The bottom boards ¢’ are
also required to be carefully made, and are
preferably made of metal so insuring in this |
way an even and regular support for the
molds which will not warp, burn or get out
of shape. The molds B are shown as made
of the cope b’ and drag b, and, as is seen by
sald figure, the molds fit closely against each
other, so that a sand joint is formed which
will prevent the escape of the metal between
the molds during the pouring operation.” The
molds shown are for brake shoes, being illus- |
trated in connection with the casting of these

articles becaunse the invention has heretofore

been employed in connection with molds for
makingbrake shoes. Extending continuously

through the series of molds-is the inclosed
runner or passage ¢ which, as is apparent in

the drawings, leads through all the different |
molds placed in line and communicates by |
the down-take runners d with the mold cavi-
ties d’ of each mold. This inclosed continn-
ous runner may be formed in any suitable
way, either in the mold section confaining
the mold cavity, a separate mold section rest-
Ing thereon, as in Fig. 8, or by means of an in-
verted trough fitting closely on the molds, as
in Fig. 9. It will be noticed that the vertical
runners d extend down from the main passage
c between the several molds, and that leading
from them are cross passages or runners g?
which feed into the mold cavities. The pur-

clean, unobstructed feeding passages which
could not be well obtained if such vertical run-
ners were formed inclosed with the bodies of
the separate molds, open and free feeding
passages being thus formed from the common
continuous runner passage to the mold cavi-
ties. It will also be noticed that, as illus-
trated, these down-take runners are as large
as the main runner passage, this being inten-
tional so as to provide for the flow of the
metal into the mold cavity or cavities fed by
the first down-take runner before the metal
enters the next down-take runner, or to pro-
vide so that the metal is only feeding into a
limited number of the down take runners at
the same time. The principle on whieh the
runners are made is that the down-take run-
ners shall be of sufficient size to receive so
much of the metal from the continuous run-
ner that only a limited number of down-take
runners be receiving the metal at one time,
and the metal shall not chill in heating up
the continnous runner, and therefore that the |
metal first passing through any section ¢’ of
thecontinuous runner shall be earried by the
next down-take runner to the mold cavity,
and no two sections of the continuous run-
ners shall be heated by the same portion of

metal. The reason for this is that it is not
desirable to carry the metal which first passes
along the continuous runnerfor anylong dis-
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tance through the same, because it would be

chilled by contact therewith and would finally
lose its fluidity so as to elog the continuous
passage and prevent the further flowing of
the metal. DBy constructing the runner pas-
sages in the way above described, however,

the metal first traveling through a section

part of the continuous runner is carried into
the down-take runner and into one of the
mold cavities before it has been in contact

with the sand long enough to be chilled, and

it simply therefore serves to heat up a short
section of the continuous runner,such as that

part extending through one mold, and then

enters intoone of the mold cavities, and when
it is filled a fresh body of hot metal being
provided to pass through and heat the section

of the continuous runner in the next mold,
and that portion again being carried into
the mold cavity as soon as it passes through

1t. It is found by practical experience that

in the handling of the metal in this way
within the continuous runner the metal may

be carried any distance desired and main-

tained at practically the same heat as that
| in the pouring ladle, the only limit hereto-

fore found being the length of the foundry

floor. As hereinafter deseribed, the continu-
ous runner is made to pass entirely through
each mold, and where there are two mold cavi-

ties in each mold each mold cavity is fed by

the down-take runner formed in the side of
the mold nearest to the mold cavity, and there-

fore such down-take runners extend down
each side of said mold. To close such down-

take runners at the ends of the series of molds,
I provide abutments e, one or both of which

may be connected to the foundry floor, thou ah,

as a matter of fact, if they are formed suffi-

ciently heavy, that is not necessary. They

have the vertical portions ¢’ and the horizon-

tal portions ¢* which rest upon the foundry

floor, and they are made of the same width as
the mold so as to confine the ends of the se-

ries of molds. At the point where the down-
take runner is formed in the mold, I prefer to

provide the abutment with sand pocket e

which is filled with sand, and the metal in
passing along the continuous runner will, at
each end of the line of molds, flow against

such abntment and down through the runner
d and thence into that particular mold cavity.

In order to feed the metal to the molds, I

provide the feeding basin or reservoir f which

communicates by means of asuitable passage
¢® with the continuous runner ¢, the construe-

tion of which will be hereinafter described,
and at the other end of the line of molds, in
order to discover when the molds are filled, T
provide a riser or reservoir f” to retain the
metal which communicates with the like pas-
sage ¢’ leading into the runner e. '

I will now deseribe the formation of the

molds and the placing of the same in line for
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casting, and after having d_escribed all the

parts will then describe the casting of the se-

ries of molds such asillustrated more particu-
larly in Fig. 5. The dragd of the mold illus-
trated can, ofcourse, be formed in any suit-
able way, bemci* molded by hand or machin-
ery, a,nd bemfr suppmted upon the bottom
board a’. The cope b’ is molded and placed
upon the drag, the cope flask and drag flask
being gmded 1111:0 properrelative p081t10n by
suitable means and then removed from the
finished mold. The preferred method of form-

ing the cope is illustrated in Figs. 1and 2, the

cope flask i being placed over the patterns

and guided to place and thesand compacted

therem by suitable means. It will be noticed
that extending along the cope flask are the

-~ ribs A’ Whleh fonn the vertical runners d
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lpop and the plate & into exact position.
the 0pp051te end of the plate from the pro-
jection k' is the guide A° which has formed

above described, and that leading from such |
ribs h' to the patterns are the ribs A2 for form-

ing the feeding runners d? communicating
with the mold eawtles Afterthecompacting
of the sand in the flask, the only necessary
step to complete the same is the formation of

thesection ¢’ of thecontinuousrunnercin that

mold, and for this purpose I employ the sand
GO[lfl]’_'llllG' plate shown in Figs. 1 and 2 and
shown in perspective in FID' 3. It will be
noticed that the flask /2 has the openings h?ht
formed therein inline with each otherand just

above theribs A’ forming the down-take run-

ners. 1fwill also be notlced that the flask is

provided with the loop /° at one end thereof.
The sand confining plate % is of such size as

to fit over the entire mold formed, and it has

the pinor projection £” which enters the loop

hiand also has on each side thereof the verti-

cal lip %* adapted to pass on each side of.

the flask so as to direet the sand confining

plate to exact position thereon, the lips 752'

if mnecessary, having ineclined lower ends
which . by passing alonrr pins or lugs A% on
the flask force the progeetmns ke’ 1111;0 the

AL

through it a guide passage £* which, when the
plate is brouwht into position on the flask, is

“exactly in hne with the holes A% A* in the

flask body. When the parts are brought to
this position, the mold is ready for the forma.-
tion of the continuous runner through the

- same which is accomplished by a runner cut-

ter passed through the guide-way ki* and
forced through the sand of the mold, the pref-
erable form of cutter being shown in Fig. 4.

For this purpose any suﬂable solid or tubular |

- cutter may be employed, the same being sim-

Kile

ply foreed through the guide - way 14 and
thence through the sa,nd of the mold so as
to form the eoutmuous runner through the
same.
or tubular cutter such as the cutter ¢, which
has a handle 7/, the forward end of _the cutter
being sharpened as at 2% and, if desirable,
spun in a little so that as it receives the sand,

a free - Space for the receptlon of the Semdl

I prefer, however, to employ a hollow'

‘within the cutter body will be obtained. To

form the runner it is therefore only neces-
sary for the operator, after having placed the
plate k in position, to grasp the tubular cut-

ter ¢ and force it through the passage k*and

thence through the Sand of the mold until it
passes out of “the hole ht, withdraw the same
and by a blowdrop the sand out of the tubu-
lar cutter. He then removes the plate Fk,
withdraws the pattern, places the cope flask
upon the drag flask, so completing the mold,
the cope and drag flasks being then opened

and taken from the finished mold which is

ready to be placed upon the bed plate A.
When ths mold is completed, any fin or loose
sand which might have been formed may be
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easlily 1emoved as the vertical runners are

exposed at the side of the mold.
As above stated, it is important that the

mold so formed and resting upon the bottom

board shall be held intact, and especially that

‘the face where the end of the continuous

runner opens shall be properly protected, but
in carrying the mold it is very liable to strike
against the body of the workman and even

-such slight pressure is liable to crack or break |

off the upper edge of the mold where the con-
tinuous runner ends To prevent this I em-

ploy the shield or mold protector shown in
Fig. 7, consisting of a light angular shield ,

pa,lt of which, as at [, 1ests upon the top of
the mold, while the other part [’ extends down -
theside thereof which would beliable to strike

against the body of the workman, and such
anﬂ'ular shield so prevents injury | to that part

of the mold body while it permits the work-

man to support it against his own body in
carrying the mold out to its place on the plate

A, It also gives a surface for the workman

to press against in placing the mold in close

contact with the mold previously made, so as "

to form a sand joint between the bodies of

careful work required in the molding opera-
tion. The workman places each mold in close
contact with the preceding one, so that the
runner section ¢’ extending through the body
of the same will be in eommume&tlon with
the like runner section ¢’ in the adjoining
mold and that the surfaces are brought to

close contact to prevent leakage of the metal *

In so doing he forms the eontmuous runner
through the series of molds, and the vertical
runner or down-take channel extending down
between the molds and eommumcatmg with
the cross gates leading to the mold cavities.
Kach. mold in the series is formed in the man-
ner above described, except, possibly, the end
molds of the series. - The metal may be fed
to the continuous runner from any suitable
reservoir or basin, which com municates with
such runner c. That illustrated in the draw-
ings is a reservoir f supported upon the end
mold of the section, as shown

reservoir being al ran ﬂ‘ed to communmate Wlth
the continuous runner by a passage formed
tthUD‘h the top of the mold. When such de-

Y Q

95

100

105

i the two molds,this bemg practically the only 110

115

120

125

130
in Fig. 5, the




vice is employed, such inlet passage, as at C*,

- can be easily formed in connection with the

IO
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plate £. In such cases I connect to said plate
the block m which fits in the seat in the plate
o and is held there by
lower face of the block corresponding in shape
to that of the tubular cutter, and as the plate
% is forced down to the position in which the
cutter 1s passed through the mold, this block
m forces the sand downwardly so as to form

a depression therein, so that when the tubu-

lar cutter is forced through the mold, as its

movement 151n line with the face of the block,
1t passes along such face, the result being the
formation of the passage ¢? communicating |

with the continuous runnere. Such block can
be employed in forming the end molds, the flat

plate m* being inserted in the seat'm’ of the
plate & in forming the other molds of the se-

ries. In such case the reservoir f to receive
the metal and form a head for the same, as
above stated, may be simply formed of a short
tubular flask lined with sand, or of a tile
having the same shape. These reservoirs are
supported on the mold bodies above the
openings c*, like reservoirs f f’ being prefer-
ably employed at each end of the series of
molds, the one to direct the metal into the
continuous runner, the other to receive the
metal therefrom at the end of the series of
molds, the two together holding a surplus of
metal to supply any metalduring the shrink-

~ 1ng necessary to fill out the molds and by the

- weight or head of metal to insure solid cast-
ings. The metal may be poured into the

35
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feeding reservoir directly, if desired, and in

that casethe reservoir be made of such shape

as to properly receive it, but I prefer to em-
ploy a movable hopper p, such as shown in

Kig. 5, which may rest either upon the mold

- or upon the floor adjacent thereto, the mouth

15
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of which is placed over the feeding reservoir
and from which the metal flows into the res-
ervoir and then into the continuous runner.
In the latter case, the hopper has the sup-
porting legs »’ by which the hopper is sup-
ported at a height above the feeding reser-
volir sufficient to enable the operator to see
into the reservoir and be guided in the feed-
ing of the metal by the amount flowing into
the same. It also has the pocket p?* into
which he fills the metal, the metal flowing
thence over the dam p?® into the discharge

opening »* of the hopper, a continuous solid

stream of metal being thus fed into the feed-
ing reservoir. Theupper portion of the feed-

ing reservoir is made upwardly flaring to di-

rect the metal into the same, itslower portion
being preferably made downwardly flaring;
and in such case if the metal extends above

the downwardly flaring portion when set it

might lock the same so that the core of metal
so formed therein could not be removed. If
the reservoir of such shape is formed of fire

‘clay it is for this reason divided horizontally

into two parts » n’ so that the upper portion

may be lifted off and the metal contained

suitable clamps, the

pleted, the abutments e,
are placed in position and so serve to confine
the exposed faces of the end molds in the se-
ries, and these abutments may be clamped in
place if not sufficiently heavy to sustain the
pressure.

ers R corresponding

bottom boards a’ at
~the series of molds are built up in the man-

the hopper

521,450

| therein, before it solidifies in the upper or re-
verse part, permitted to escape. The reser-

voir /" at the other end of the series of molds
1s generally made downwardly flaring, its

purpose being simply to maintain the head
of metal as above desecribed. -

After the series of molds have been com-
above referred to,

_ It is also necessary to confine the
side and top walls of the series of molds-dur-

ing the casting of the metal, and different de-
Vices for this purpose are described in sev-
‘eral applications filed by me of even date
herewith, Serial Nos. 449,006 t0449,909. One
form of such devices is shown in the present;
application, consisting of trough-shaped cov-
1in shape to the molds
formed, having the center plate 7 and the
side plates »’, such cover corresponding in
length to a single mold, or being of sufficient
length to extend over several of the different
molds and fitting snugly around the same so
as to confine the sand of the mold durin g the
casting operation.
suflicient weight to hold themselves in place,

Such eovers may be of

but for safety can be easily clamped to the

suitable points. After

ner above described and cover plate or plates

secured over the wolds, the long mold cover

extending over a number of molds, or short

mold covers extending over each individual
mold being employed, as desired, the series
of molds are
metal.
required instead of a large number of skilled
metal pourers, as would be required for cast-
ing the metal in each individual mold. The
metal contained in a large ladle is brought
by a suitable railroad, over-head or on. the
foundry floor, to the pouring end of the serjes.
of molds, and the metal is then poured into
or basin pdirectly from the ladle,
the one man controlling the low of the metal
‘while the other man watches the reservoir it
at the other end of the series to see when the
metal enters the same and direet the first
workman in the
metal enters the hopper and flows thence into
the reservoir f and thence through the open-
Ing ¢® into the continuous
within such continuous runner part back-
wardly until it reaches the down-take chan-

ready for the pouring of the
For this purpose only two men are

pouring operation. The

raunner. It flows

nel at the end of that mold, striking against
the face of the abutment e, flowing down
through that channel and filling that mold

cavity. It also flows along the continuous

runner until it reaches the first down-take

channel between the two molds, and it passes
down through that down-take
by the cross runners into the mold cavities,

such as into the mold ecavities 2—3. The
down-take channel between the molds re-

channel and
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~ceives the mass of the stream of metal, and

10

I5

the metal which has first traveled alonﬂ*
that section of the runner and acted to heat
the same (being thereby correspondingly

slightly chilled) passes down that down-take -

channel into the mold cavity so that it has
no longer course to travel than in the ordi-

nary ﬁlllnﬂ‘ of a mold, the first metal which

passes through this section of the continuous

runner bemﬂ*so prevented from flowing along

the contmuous runner for such dlstance as
would chill the same to such an extent as
would prevent its free flow and the clogging

of the continuous runner, or the fmmatlou of-
That i is to say, that the

defective castings.
metal passes along the continuous runner

~down the vertical ehannel and info the mold
~eavities, and the metal continues to flow in

~ this Wa,y until these mold cavities are filled,
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~Into the mold cavities fed by the next down-
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- zontal is of course meant practically hori-
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_da.nn'er of such Chllhﬂ“‘ of metal as would

and a fresh body of heated metal, which has
passed through the previously heated section
of the runner, enters the section of the run-
ner . extendmw through the next mold and

heats that sectlon the metal which hasserved |

first to heat that sectlon then passing down

take channel; the flow of the metal being
kept up in ﬂlIS way S8o0 that the main runner
becomes more highly heated, or practically
as hot as the metal itself, as more metal
passes through it on its way into new mold
cavities, so that there is always hot metal
provided to flow through the section of the
continuous runner in each mold; it being
found that the metal in the last of a long se-

ries of molds is practically as hot as that |

which enters the first of -the molds, and all

obstruet the contmuous runner is preVented
When the metal reaches thelast of the series

of molds, it flows to the end mold cavity
along the end abutment as above desecribed,

and, 1f S0 constructed, rises within the reser-

voir ' at that end of the series, and the
workman at that end of the series of molds

then directs the workman pouring the metal |

so that it rises ﬂradually within that reser-
voir, and then the pouring ceases. It will

thus be seenthat the metal flows horizontally

through theinclosed continunousrunnerabove

the mold cavities, and thence downwardly

into the mold cawtles by the term hori-

zontal, and any such runner arranged on
a slight incline which would not affect the
practical working of the invention would be
included within such term. As the series of
molds are thus filled and the mold cavities
and continuous runner are all properly con-
fined, and as there is a head -of metal in
both reservoirs 1 f’, it is evident that the
metal within the several molds of the series
is 80 confined that the gases cannot pass back
from any of the mold cawtws and through

the runners to escape; and also that a body
of hot metal is provided in the long continu-

ous runner which will act by its weight, fo-

the casting solidifies.
in the molds poured from this contlnuous- |

gether with the weight of the metal in the
reservoirs, to foree the metal and hold it to
place within the mold cavities and force any

gases generated in the mold eavities through

the sand walls of the mold, the weight of the
metal of the continuous runner and reservoirs
being such as to insure a perfect filling of
the mold cavities and the metal gradually
descending
Shmnkaﬂ'e of metalin the mold cavities while
As a matter of fact,

runner much more perfect molds are ob-
tained, what is known as shrinking or blow-

“ing is entirely overcome, and the molds. can
_be formed with a much finer grade of mold-
even in the forma,tlon of large
molds, tha,n has heretofore been conmdered_'

Ing sand,

practicable, giving a much smoother surface
to the finished castings. The operation re-
quires no skillful pouring, all that 1s neces-
sary being to maintain in the pouring reser-
voir a sufficient head of metal, and what has
been considered the most sklllful heaviest

and hardest work in metal foundmg 18 over-

come, while the metal enters the mold cavi-
ties at a ‘higher heat, the moids are more
rapidly ﬁlled and all chilling of the metal
by exposure to the a,tmOSphere during the
pouring operation is prevented, practmal use

having demonstrated that much more perfect

castmﬂ's can be obtained by this method of
pouring. As soon as the pouring operation

is concluded, and the metal in the continu-

ous runner Sll'

iciently set, but while it is

in the reservoirs to feed the

75

80

go
95

100

still soft, the operator may then cut through

able points so as to separate the castings
from each other. The mold-covers can then

molds and the operation. repeated. |
What I claim as my invention, and desire

to secure by Letfers Patent, is—

1. In sand molds, the combmatlon of a se-
ries of molds.in line with each other and hav-
ing mold cavities therein, and a horizontal
contmuou&runner inclosed within the several
sand molds above the mold cavities thereof
and .communicating with the different down-
take runners leading to the mold cavities,
substantially as and for the purposes set
forth.

2. In sand molds, the combination of a se-
ries of sand molds in line with each other
and having mold. cavities therein, a horizon-
tal continuous runner inclosed within the

several sand molds above the mold cavities

thereof and communicating with the differ-
entchannels leading to the mold cax*ltles, and
a reservoir extendmg above the series of
molds and communicating with the continu-
ous runner, substantlally as and for the pur-
poses seb forth

- 3. In sand molds, the combination of a se-
ries of sand molds in line with each other
‘having mold cavities therein, a horizontal con-
tmuous runner inclosed mthm the several

‘the metal ‘in the continuous runner at suit-

105

be removed and applied to another series of

110

L1§ I

120
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130




6

- sand molds above the mold cavities thereof
- and communicating with the different chan-

~nels leading to the mold cavities, a feeding

- reservoir communicating with the continuous

runner, and a receiving reservoir communi-
cating with the continuous runner, substan- eading t rom t B
+mold cavities,and an abutment confining the - =~

o tially as and for the purposes set forth. =

o 4. In sand molds, the combination of a se-
11es of sand molds in line with each other, a |

- 10 horizontal econtinuous runner inclosed within |

- support, a series of molds resting on said su
~ bort and in line with each other,and an abut- |
ment confining the end mold of the series,

30

20

the same series of molds above the mold eavi-

ties, and down-take runners leading there- |
from to the mold cavities, each such down-
take runner being of approximately the see- |
~tion of the continuous runner, substantially
~ as and for the purposes set forth.

9. Insand molds, the combination of a mold e
p- | end faces of the series of molds, and a series =~

- such abutment resting on the mold support

- and being held in place and confining such

~ ries of molds set in line and in contact with |
. each other, and an abutment confining the |
~end face of the series of molds, sueh abut- |

o end mold by its weight, substantially as set
fﬂrth
0. In sand molds, the combination of a se- |

o 'purpt}Sestet:fOI‘th. o

35

7. In sand molds, the combination of a se-

- ries of sand molds, set in line with each other,

a horizontal continuous runner inclosed with- |
- In said several sand molds, separate runners |

- orchannelsleading therefrom to the mold cavi-

. tles,and an abutment confining the end run- |

- ner leading to the end mold cavity of the se-

521,450

| ries, substantially as and for the purposes seb 4;: o

| 8. In sand molds, the combination of a se-

| runners or channels leading therefrom to the: 45

pocket in its face,substantially as and fcrthe TR

‘purposes set forth. 50

1 ing therefrom to the mold cavities, abut-
ments at the end of the series to confine the

and sides of the molds and resting thereon to
confine the same, substantially asand for the
‘purposes set forth.

10, Insand molds, the
| ries of molds set in line with each other and
having a horizontal continuous runner in-

ner, substantially as and for the purposes set
{ forth, I - -

¥V1tnesses -
- JamesL Kay,

 J. N.Cookr.

‘ries of sand molds, a continuous runner ex-
tending through said series of molds,separate =

‘end runner leading to the end mold cavity -
of the series, said abutment having & sand

9, In sand molds, the combination of a se-
ries of molds set in line and in contaet with =~
each other, a eontinuous runner ex_tendm-g SRS Y
throughsaidseriesof molds and runnerslead-

combinationof age-

closed within and extending through the 65
same, above the mold cavities, and down take
o _ - the. of | runners leading thereto a reservoir support- -~

~Inent resting onthe mold floor and having the | ed on the molds,and apassage or openingbe-
horizontal extension ¢? to support it against
such end face, substantially as and for the |

‘tween said reservoir and the continuousrun- = 3
0
- In testimony whereof I, the said STEPHEN =~
JARVIS ADAMS, have hereunto set my hand.
~ STEPHEN JARVIS ADAMS.
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