2 Sheets—Sheet 1.

Patented Mar. 27,1883,

~ 8.J. ADAMS. _
 METHOD -OF AND APPARATUS FOR FORMING MOLDS.

- No. 274,691.

~ (No Model.)

.‘

oA
\
w1y .,....z.i

VAVAR A MG Ny

.Iilﬂ\\m |

'

“,,.... .:,., {..::
.. ,‘WW \W\ \\W / a.u..“ .MI
\\\\
-\ i \N&: x% ??? 1 R&x
B N\ 4 . *
/,.fm ALY 2 oﬁ
% . WAL = 7._ “////// /‘M

W

\ Wﬂ#f#ﬂ#ﬂﬁffﬁi
4 -

\-

|27

17
dl‘

o\ It - _\ - _.f### i
- N bt g 3
N e==F =70 LTI L, o~d B
Wﬁ#ﬁ#ﬂiﬂ#ﬂfd\ | E S —— E
uﬂ&&\\\o 1047 ﬁ\ A ) R Rl - R
", 3_./ \ _ R = | _J i | .
B\, . = . Pe—— -
m\\“ﬁ\\\\\ﬂ\”‘%ma\ “ ,.A/ : 9| o ..@ ! a ~ac @_a 5 = = —l
/ ' | | - - = o |
v\\\\\\v\ﬁ\ \ ..MN R N =z =: =) R e 3 © o
e = TSI R =
1,777 /\ . th — e St
\\\\_1....\\& //n \ . o L_. . -
\\\.\\\hrr \3 m. e -
\\.\.\ / m“ ~ d __.P.-
IAAARNANAN ._..ﬁ\ o o




2 Sheets—Sheet 3.

. 8.J.ADAMS. ,_
METHOD OF AND APPARATUS FOR FORMING MOLDS.

(No Moflel.),,

J
NN

/ :

2777 B\ EYNNN. D17/

RSt

RSNSOI NA NN

N YA

H NS IRSRSS
INNNNNNNN//7J) (i NNNNNANNNANN

n . o g T ﬁ- . : .. .. : -
Vst g itk Lol Otttk dnd ok ! m . m —-
“1\_ .. | | d |__l.l-l-l- T
AN . —
,. | L _

Y

Patented Mar. 27,1883,

N. PETERS, Photo-iithographar, Washington. D. C.

.E AR LR LR .
AN\ -

s

R AR R R R Y
SRR /ﬂ/ AW

NEE \HI......,. - _ | WALV | |
=" G ,,,,__,,,,..,,/?//,,//0////7,/,,/ B |
A —6— ==— R X /////0/// N ) |
2 H T = o OSSR AN B
1T _ B RN ,,//,,/,,/,,//,.//,,// \
- W\ AN \ o\

(/1

¥

‘No. 274,691,
ESSRSNN




- the bottom of the mold
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guiding the eeree 1nt0 the tubular
- formed.
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To all fwkom it ma J CONCErn ; S
Be it known that I, S. JARVIS ADMIS of
Plttsburg, 1n  the eeunty of  Allegheny and_

State of Pennsylvania, have invented a new |
and useful Improvement in Forming ’\Iolds

and I do hereby declare the fellowmg to be 2

~ full, clear, and exact description thereof,

My mventlon relates to the formation of

.molde in sand for casting wagon:boxes, pipe-
'j weldmg balls, and like tubular articles.

It consists, first, in forming tubular molds

Dby first, molding the cope-cavity and part of
- the mold, and then forming the remainder of
. the mold from the cope-cavity downward en-
tirely throngh the mold material by displac-

- ing the mold material below the cope-cavity

and discharging the surplus material through
second, 1n first com-

pacting the mold. meterlal n the flask and
then forming the mold from above through
the mold material of the flask and discharging | a

the mold material through openings in the
“bottom board below the flask ;.

tain improvements in the Lonstructmn of the

patterns, molding apparatue, and - molding-ta-

ble; and, fourth,. in certain apparatus for

‘To enable ethels ekllled in the arl; to make

liand use my invention, I will describe the-
same more fully, referrmg fer that purpose to.

~ the accompanying drawings, in which—

35

o ‘the same 1eedy to form a mold. Fig.3 is a

- Figure 1 is a longitudinal section of a flask
filled with the sand and patterns for fermmg'
the cope-prints therein. Fig. 2 is a side view

of the molding table and apparatus, showing

longitudinal vertical section of the moldmg

~ table and epparatus, showing the molds

formed. TFig. 4 is a longitadinal vertical sec-
tion of the flask with the molds formed there-
in and the cores inserted. Fig. 5 is a longi-

tudinal vertical section of a flask, illustrating
the formation of long tubular molds, and

showing the patterns in full lines, one pat-

tern before entering the sand and one after

“the mold is formed ; and Fig. 6is a longitudi-

5 .;"50

nal vertical section ef a table and flask, illus-

' trating the means for guldmg the cores into

the molds.

Plg 7 is a sectional view of skele-
teneutter - e

‘third, in cer-

mo]ds |

.

lee letters of reference 1ndlcate hke parte -

in each,

In the drawings, A 1epresents the ﬂeek in- .
55

which the molds are formed, and which has
cleats a at each end, through Whlch the guide-

rods of the plates eerrymg the patterns pass..

The holes throngh these cleats are slightly

flaring, so as to enable the gulde rods to enter -
6o

‘them more easily.
B 1s a plate carr,}mg the petterns b for

'meldmg the cope prints or cavities ' in the'

‘sand of the flask, and having the guide-pins

b? at the center ot the ends thereof adapted

 to enter the cleats @ and hold the flask and
" The flask

plate in proper relative position.

A is placed over the plate B and the cope-cavi- o

ties molded therein, either by pressing, ram-

| ming, or, as preferred by me, by jarring the
sand to place, in the latter case, the flask and

plate being pla,eed on a jarring-table and given

_ sufﬁeleut number of jars, as described in

patents previously granted to me, to compact
‘the sand properly. As the patterns are to be
subsequently pressed into the sand, it is not

75

~desirable that it be too closely eempaeted and .
by jarring it to place I am enabled to pack it

evenly and yet as loosely as desired.-

C represents my improved moldmn* table,
and D the molding-frame above the t&ble, in
which the plate E, carrying the patterns e, is
mounted so as to sllde vertically.

‘ing the molding-frame. The standard ¢is sup-

The table
C is mounted on a single standard, ¢, and
moves within a surrounding frame, c’, extend-
ing out from the wall or standard D’, suppert |

8o

B 5 §

ported at the base in a Dall and socket or like

Jjoint, ¢’ sothat it can have a movement there-

in, and the movement of the table C, attached
to the standard, is limited by this f'rame ¢, ex-
tending erouml 1t, so that the table is formed-.

o N

adjustable, and may conform itself and the
flask A, supported on it, to the molding-pat-

terns e, es ‘hereinafter descrlbed The table
has lugs or ribs ¢ on its upper surfaee, by

95
which the flask 1s guided to or held 1n its -
proper position on the table, these lugs being |

‘on two or more sides of the table, as desired,

the lugs or ribs on two sides bein g generally;i
‘The table C has also

‘considered sufficient.
openings f, extending through it in the same

. |-line Wlth the patterns ¢ supported in the mold

ree




- out of the flask, as hereinafter described, and
‘at the base of the standard ¢ is a Ieather, tin,

10O
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ing-frames to permit the escapeof sand pressed

or like apron, ¢%, which prevents the entrance
of sand into the ball-md socket joint ¢®, when
its falls through these openings. The frame
D is formed of arms d, extending out horizon-
tally from the wall or uprlght standards D/,
and having perpendicular guide-rods d’, ex-
tending between these armg, and on whlch the
sleeves or sockets ¢/, secured to the plate E,
are mounted. These sleeves or sockets gmde
the movement of the pattern-plates and pat-

terns. Motion is imparted to the pattern-plate

and patterns by means-of the lever G, which
is hinged or pivoted to the upright D/, a.ud ex-

tends across. the plate I, and has a pivot or

coupling pin, g, fitting within the upright bar

¢?, extending up from the plate, so that the

patterns may be drawn down or raised by

means of this lever G. The pin ¢ may either

fit into an elongated seat or slot, ¢/, in the bar

- €% in order to allow its movement as the pat-

30

tern-plate is raised or lowered, as shown, or
the bar ¢ may be pivoted both to the lever G

and the pattern-plate, and thus accommodate |

itself to the movement of the lever. The pat-

tern-plate I -has guide-rods f/, which fit into
the cleats a of the flask A, and thus draw the
flask into the proper 1elthe position with the
patterns and hold it during the formation of

"~ the molds. The guide-rods f’/ are pointed to

.35

A0

enable them to enter the cleats ¢ more readily.

Afterthecope cavities b’are formed in the flask

A, as above described, the bottom board, H, is
placedoutheﬂask andthe ﬂasklsmverted and
the plate B, carrying the patterns D, is w1th
drawnin the nsual manner. The bottom board,
H, is provided with lugs or projections 7/, for
holding it in proper relative position with the
flask, two or more of these projections being

| employed asdesired. The projectionsmay also

be formed on the flask instead of the bottom

- boards,if desired. Extendingthrough the bot-

45

50

6G

tom boards in vertical line with the 1)'1tterns e
are holes ;, these holes&corresponding in num-

berto the pumber of patterns employed, and in

size approximately to the diameter of the lower
portions of the patterns, so that the base of
the patterns may pass into or through these
holes after the plate B is removed from the
flask. The flask resting on the bottom board
is placed on the molding-table C, the edge of
the flask or its bottom board 1estmg against
the guide lugs or ribs ¢? and bringing the flask
in proper position, so that the cope-cavities J’
and openings i in the bottom board, and the
openings fin the table, are all in vertlcal line

-with the patterns e. In case the flask is not

in proper relative position with the pattern e,
the guide-bars f/, entering the cleats a, draw
the flask and table over into the proper line
with the patterns, the adjustable table con-
forming itself and allowing the flask to be
drawn into proper line. Thepatternsare then

means of the lever G, and are finally pressed

‘through the flask, their bases entering the

holes # in the bottom board, and expelling the

surplus sand through these holes. 'The action 70

of the patterns is to press aside part of the
sand and so further compact the mold, while
the surplus sand is expelled from the ﬂasL as
above described, and an evenly-packed meld |
is therefore formed As it is desired that the 75
sand be partially compacted in the flask De- |
fore the finished patterns are formed therein,
the advantage of molding the cope-cavities o’
therein will be seen, as too great pressure would
be required to press the large heads of the 8o
patterns into the partially-compacted sand,
and the sanditself would bepacked too tightly.

Instead of pressing the pattern by direct
pressure info the sand, it may be rotated while
entering the sand, as described in Letters Pat- 83
ent No. 257,991, granted me the 16th day of
May, 1882; or the pattern may be arranged to
cutout. the sand, as described in Letters Patent
oranted to me the 17th day of December, 1880.
In the latter case the sand in the flask Wlll of ¢
course be more tightly compacted before the
mold 18 formed therein. .

When using a rotating cutter pattern or 1n

| forming large molds, or molds which are long-

and narrow——such as pipe-boxes—I generally g5 |
employ a skeleton frame or cutter at the base
of the pattern, as shown in Fig. 5, this skele-
ton frame or cutter entering the sand before
the pattern proper, and forming a hole extend-
ing entirely through the flask,so that the pat- roo
tern may enfer more easily, and the sand cuat

or pressed out by it can pass out of the hole

formed by the skeleton frame below the pat-
tern. Where the pattern is pressed into the
sand by direct pressure this skeleton frame K 105
is formed of two flat arms, &, and a flat ring,

&/, supported at their base, the skeleton cutter
being first pressed into the sand and {forming

a hole through the flask,and the sand removed

by it entering the frame and falling outof itas 110
soon astheframe passesbelowtheflask through

the holes 2 in the bottom board, H, and fin

the molding-table, and leawngffree spaces for

any sand loosened by the pattern to fall out at

the bottom of the flask, Where the pattern 115
is rotated the ring &’ at the base of the skele-
ton cutter is not requued and the flat arms
will cut loose the sand, Whleh will then fall ont

at the base of the mold and any sand cut or
pressed out by the rot'ary pattern can fall out 120

through the bottom of the flask."

In Fig. 5 the pattern ¢ is journaled in the

pattern-plate, and poweris applied to the pat-

tern to rotate it by meansof pulley land belt /. -
Only one sueh pattern is illustrated in the 125
drawings, the connections for a nest of such
patterns hemg easﬂy arranged by a skilled
mechanic.

Where the mold formed is shallow, as in
pipe-balis, the cores can be placed therein by 130
hand, as shown in Fig. 4, the cores m being

pressed down into the sand of the flask by | prefemb]y formed around a core-rod, #, having




mHl

10

o a but,ton, », mth tapering deB, and the taper-
‘ing base. gmdmg the core to place, as.described
in an application made by me of even date

herewith. The core-rod can then be removed

as. deeerlbed in: that appheatlon ]eevmg the
- core in the mold.
- Where a long o:.old is formed in a. deep ﬂask:.
 of sand, as shown in Figs. 5and 6, it is desira-
ble to have a -means for gmdmg the core m
into the flask, and, as the mold is open at both
-ends, I am theretore enabled to use guniding
- papparatus below the flask, and extending up
~ through the opening at the base of the mold

‘to guide the core to place.

has a cup-shaped: ‘seat, p?, at the top, and is

 raised by means of the welght up through the

. the mold formed, the end of the core-rod is.
- placed in this seat p% and the core lowered by

28

hole % in the bottom board, H, and through

means of this rod oentra,lly of the mold into

. its proper place. Any suitable means of mount-

o 35

- - Dbottom board, H, is then placed on top of the

- ing this guide-rod or balanemg it may be em-
-plos'ed
by means of a stop, 7, which Ppasses over the

The guide-rod is held below the table

top of the ﬂ*mde rod when it 1s not in use.

o Molds are formed by my improved. method
R and appamtus in the following manner:

flask A is placed over the plate B, the gnide-
pins b° entering the cleats ¢ and holdmg the-
plate and flask in proper- relative posmon_
~ The plate and flask are then placed upon a-jar-
- ring-table, and the sand jarred into the flask

~ and the cope-cavities o/, formed in the sand,
the sand being oompaoted as much as re-

The -

The

quired for the formation of the molds.

~ flask, being neld in proper posmon by thelugs

s

or progeotmm . The flask is inverted, and
the plate B withdrawn. The flask, restmg on

the bottom board, H, is then p]aeed on the |
- moldmg table C, belng gulded into proper po-
~ sition by thelugs or ribs ¢%

rying the patternse, is hen drawn down by le-
ver (3, and the guide-rods /7 enter the cleatsa

and dlaw and hold the flask and molding-ta-

~_ble'in proper line with the patterns, the flask

~ and table being brought into register with the

- patterns on account of the adjustability of the-

. table. Asthepatternsenterthesand theirbases |
- 85

-~ sidesof the patterns press out the send so that

press the sand below them downward, and the

part. of the sand is pressed throungh the holes &

o " in the bottom board and fin the molding-ta:

N i ble, and the sand in the flask conforms itself
.- Lo

to the shape of the patterns, the molds being
thus formed in the flask. If the patterns are

“provided with skeleton cutters K, the cutters
~enter. the sand and pass through the flask

ahead of the patterns, forming an opening en-
tirely through the flask for the escape of the

This is illustrated
in Fig. 6 of the drawings, in which » repre-'
~ sents the guiding-rod sliding ‘in bearmgsp .
~ _extending ont below the. table, and havi ing the

. cord passed over the wheel i, and the weight
S8 a,ttaehed at the other end

S The guide- rod
SR - 20

The plate E, car-

plo) ed the sand loosened or removed bv them_'_ :

passes through this opening and falls through
the bottom board.

The patterns are then
Wlthdrawn from the flask, leaving the molds
formed. Thecoresare then placed in the flask,

lowered into the mold, as above described.
‘By my invention I am enabled to rapu:ll;

fmd at small’ expense form evenly-packed and

perfect tubular molds.

By the formation of -

70

| as above deseribed, and the mold is ready for_._ |
casting.. Where longtubularmoldsare formed

| the flask is placed on another table, having

the guiding appamtus mounted. below 1t, as
shown in Fig. 6. The guide-rod p is ralsed-: |
through the base of the mold, and the end of
the core-rod placed in the seat p?and the eores,_

_75_._

the cope cavity, or cope-cavity and partofthe -

mold, first, I overcome the objections to these
long pressing-pattems of compacting the ap-
per part of the mold morethanis desired,and
enable them to enter the sand more easily, so
that these long patterns may be formed by -
'hend,otherpower baving been heretoforefound =
necessary to press theee patterns into the sand
in forming the mold.

molding operation..

By formmg the mold en-
tirely through the flask I remove the sand
from the flask at the base of the mold and
overcome the necessity of lifting it out and
‘removing it from the patterns before another

sl

e
I am alsoenabledtoform

a more perfectly paoked mold, as the sarplus

sand is removed from the mold instead of be- '_
ing pressed out into the walls bv the entering.

patterns.

I am alsoenabled to place the cores
‘into the molds more accurate]:, and to employ

100

guiding apparatue for that purpose, as well as | .

to do away with the large numher of core- -
rods usnally employed to support the cores
into the molds, as the core-rod can be removed
from each core at the base of the mold: through
the opening in the bottom board-after the core . .
18 placed. in the mold as described in the ap-
plication of even- dete herewith, referred to
The guiding apparatus, as it passes
up through the molds and guides the cores

above.

centrally to pla.ce therein, prevents the mar-

ring or injuring of the wa,lls or .the bottom of
| the molds, and enables me to form perfeol:-
castings where the end of the casting is re-

quired to be formed square, as in wagon-boxes,
it being heretofore impossible, as a business,
to direct these long cores to place without m
jury to the molds in these parts.

If desired, a pattern or rod oot' havmg Lh‘e
exact shape of the mold to be made may be

10§

110

Lis

-._I'zo.

first pressed throngh the sand of the flask and - |

discharge the sand throngh the holes in the
bottom board, and the patterns be pr essed into
the hole or cawty which is formed to finish the

125

mold; and this is fdso included in my inven-

tion.

No clalm 18 made herem for the serrated or
_roughened core-venting rod or for the mold
open at both ends and core having a support-

1.3_0

ing or venting, rod adapted to be removed

) '_'_sand Where rotary euttmg pqtterns are em- | through the base of the mold, that bemg mede




- secure by Letters Patent, is—

10

15

25

20

35

_40

- flask may be brought into register with the

45

‘mold from the cope-cavity downward entirely |

‘charge the mold material through the open-

_ scribed.

~from above and form a mold, and a skeleton
cutter at the base of the pattern adapted to

poses set forth

1ng a pattern, the pattern adapted to enter the

the subject of' an . appllcatlon of even datel

herewith.
What I ¢laim as my invention, and deswe to

1. The method herein descrlbed of forming
molds, consisting in first molding the cope-
cavity and part of the mold in the mold ma-
terial and then forming the remainder of the

through the mold material below the cope-cav-
ity, and discharging the surplus material
through the bottom of the mold.

2. The method herein described of forming
molds, consisting in first compacting the mold
material in the flask and then forming the mold
from above through the mold material of the

flask and discharging the mold materlall

through the bottom of the mold Subbtantlally
as set forth. |

3. The combination of a vertlcftlly monng
pattern, a flask containing mold material, and
a bottom board having an opening of approxi-
mately the same diameter as the base of the
pattern, whereby satd pattern is adapted to
enter the mold material- from above and dis-

ing In the bottom board, substantially as de-.

4. In combination with a flask containing
sand, a bottom board havingan opening there-
in, and a pattern adapted to enter the sand

pass through the sand and the opening in the
bottom board, substantially as and for the pur- |

5. In combination with the frame support-

flask and form molds, and an adjustable table
supporting the flask and secured to a stand-
ard mounted in a movable joint, whereby the

pattern, substantially as set forth.

6. In combination with a frame supporting
a pattern or patterns mounted so as to move
vertically therein, an adjustable table sup-
porting a flask and secured to a standard
mounted in a movable joint, and gunide appa-

Iy |

i o evadel

ratus fo hold the pattern and ﬂask n proper-

{ relative position, substantially as set forth.

t -7. In combination with the molding-frame

D, the plate E, mounted therein and carrying
the patterns e and guide-bars 77, and the tlask

A, having the cleats a, substantially as and : o
55

for the purposes set forth.
8. In combination with the molding-table C,
having the opening £, bottom board, H, havi 1ng

59.

the opening A, of approximately the same di- |

ameter as the base of the pattern, and flask A,
the patterns adapted to enter the flask from
above and discharge the surplus sand through
sald openings, substantially as and for the
purposes set forth.

9. The molding-table C, havmg the stand
ard ¢, supported at the base in a movable joint,

‘substantially as and for the purposes set forth.
10. The adjustable molding-table C, in com-
bination with the surrounding frame. ¢/, sub-

stantially as and for the purposes set forth.
11. The molding-table C, secured to the
standard ¢, supported at the base in a movable

60

joint, and having logs or ribs ¢’ to guide the

flask to the proper position thereon, substan

tially as set forth.
12. The adjustable molding- table C, having

i the standard ¢, supported at the base in a

movable joint, and provided with the apron ¢,
substantially as and for the purposes set forth.
13. The pattern ¢, having the skeleton frame

K, formed of the arms & and ring %/, substan-

tially as and for the purposes set forth.
14..In combination with a mold extending

entirely through the sand, guide apparatus

adapted to enter the mold from Dbelow and

guide the core to place therein, substantially

as set forth.
15. The guide apparatus mounted below the

table and having the vertically-moving guid-

ing-rod p,provided with the seat p? at the top,

substantially as and for the purposes set forth.

In testimony whereof I, the said S. JARVIS

. ADAMS, have hereunto set my hand.

S. JARVIS ADAMS
Witnesses:

JAMES I. KAY,
F. G. KAY.
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