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{No medel )

To all fwhem it ma v concern:
Be it known that I, S. JARVIS ADM{S of

Pittsburg, in the COHIIty of Allegheny fmd
Stateé of Pennsylvania, have invented a new
‘and useful Improvement in Method of Form-
"~ ing Molds for Castings; and I do Thereby de--

. clare the following to be a full, clear, and ex-

- act descmptmn thereof, reference bemrr had to

IO

. 1g enter fwm below
R patterns when formed solid.

the accompanying drawmgs, fermmg @ pfnt
of this specification, in which— |
Figure 1 is an end view, partly in settlon,

. illlustratmg my invention where the patterns

enter from above. TFig. 2is alongitudinal sec-
tion, illustrating the: same where the patterns
Fig. 3 is a side view of the

- Iig. 5 is an end view, and TFig. 6isa

7 1e a perspectwe view ef

_vlew of the cateh for holdm o the flask in plaee

Like letters ef refereuce 111(1103 fe llke parts

A __m eaeh

molds in sand ior makmn e.:tstmﬂs of. 1rou

~ steel, or other metals, its object bemn* to pre-_
B _vule a rapid and effective method of formmn'

~ cylindrical molds.

30

- lindrical molds in a body of sand by at the
~same time rapldly rotating and graduoally ad-

. vancing a pressing-tool or pattern into the |
- sand, so as to gradually press. out the sand, |
jcompaet the walls, and polish the sides of the |
- mold, imparting to it a smooth finished sur-
face; and, second, in certain 1mprmementsm

' the patterns and- the apparatus. employed in

401

45

~carrying out my 1mprm ed method of foxmmﬂ'

molds.
To enable others skilled in the art to can y

on my invention, I W 111 descmbe the same more
fully,

My mventlon is lllnstlated in. counectlon

WIth the formation of molds for tube-welding

balls, it being evident thatit can be employed

~in the formation of many different styles of

. eylindrical molds, the pattern being for med to
- . the proper shape in each case.

RO
. as desired, being preferably made of steel, in.
~~ which case it is turned and dressed. to. the

‘The pattern A is formed of metal or WOOd

-

| Tig,41is alongi-

L _'ﬂtudm..—tl section of the patteln when formed
- hollr v,

-~ CTrOSS- seetmu on-the line z 2 of the hollow pat-

' tem, I‘lg 4 Tlg

My invention consists, first, in forming cy-

| press the sand aside.

N ploper Shepe, and then tempered to harden

the outer surface, or cast of hard metal, in

mounted in suitable appamtus for rotating, it

the appamtus by means of a suitable coupling

‘which case its surface is gronnd off, so as to 55
give the proper size and a smooth hmeh 16
| 1s provided with the spindle B, by which it is

‘being seeured on the perpendicular shaft- Cof

bo

and rotated by suitable power- conneetlons, as
| hereinafter set forth. --

The pattern A is formed corresponding in

'Shﬂ,pe to the article cast, there being the enter-

ing-point « to form the eore print 'md the pat-

tern-body @ thé same shape as the article to
be cast, and the head ¢ to form the cope-print.

The surﬁce of the pattern A is preferably pro-

vided with a series of grooves, f, extending

These grooves
are cutdirectly intothe patternonone side, and -

longitudinally across its Tace.

on the other side gradually carve from the bot-
tom of the groove to the full surface of the pat-

tern, thus forming a series of pressin rr-fa,ces, g

' around thepattern, which graduallyinereasein
diameterand are therefore ftdapted to wredua]lv,fl |
press out the sand and form a compact finished

‘mold. |
of course, vary in the different sizes and shapes B

The width of these pressm o-faces g will,

of the patterns, experlence showing that from

| two to four pressing-faces around a pattem are

usually sufficient. The pressing-faces can be

arranged upon all the parts of the pattern in-
tended to pressinto the sand, and this form of

pattern is preferred, as the pr eeemcr faces ena-
ble the pattern to press its way more rapidly

75
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into the sand, each separate face serving to

A well-finished mold

may be formed, however, where the face of the

and aside more slowly than thas having the
separate pressing-faces.

according to their size, to expedite the forma-
tion of molds, each pafttern forming its mold

pattern 1s plam as shown on the head ¢, such go
‘a plain-face pattern pressing the sand ferward

The patternsare gén- -
erally arranged in anest of from four to twelve,

95

at the same time, so that the flask is rapidly .

filled with molds.

Another 1mp0rtant advan-

- tage gained by employing the patterns in nests
is that as the sand is generally rather loose
in the flask,"the patterns, entering together,
press the sand out to the side and pacﬂi it be- s
tween them,thus forming molds packed firmly.
enough to sustam the Welght of the molten -

100 -
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_up, so that the rotating
and form the molds where, the pattems are

5 - $5%,991

metal in casting., Tho pressing-patterns are
generally formed so as to revolve below a sta-

tionary presser-plate, H, and on the lower sur-
face of this plate are ridges £, by means of
which the pouring-gates are formed above the

mold, so that the mold is finished ready for

cmes ab one Operatlon
The shafts G, carrying the different patterns

“in the nest, are mountul in the horizontal arms

of themachine-frame C’, and are provided with
pulleys ¢, around which a power-belf passes,
and thus imparts a rotary motion to the pat-
terns., As it is sometimes difficalt to monnt

the patterns true and prevent any side motion

in rotating, when the shafts have a longifudi-

‘nal as well as rotary motion, Ihave ‘umnged
‘the patterns without any longitudinal motion,
‘and mounted in proper relative position there-
to a vertically-moving flask-table, K, by means

of which the flasks ﬁlled with sand are raised
patterns enter them

- mounted above the flasks, as shown 1n Iig, 1,
~or by which the flasks are lowered over th’e

pattern where the patterns aremeunted below

the flasks, as shown in Fig.2. The table K is

Drovlded mth onide-rods Z at either corner to

“insure an ‘Lbsolutely vertical: movement, and

30

. Sh"tft », works,

35

under the flask-table is arranged a cam-yoke,

o m, within which a cam, 2, mounted on a power-

this cam-yoke i being capa-
ble of such ’I(UI_IStlH(,I]t on the cam-n as to im-
part to the flask on the table the proper mo-
tion in forming the mold. Where the molds

areformed from below the flask-tableis formed
with a series of openings, k, in proper position

" for the patterns to pass throughthem, and the

cam mechanism is arranged above or below

the flask-table, as considered most convenient.

4.0

In this case a bottom board, T, is employed

“with the flask U, the bottom board having a

series of eircular openings, ¢, of such diameter
that the largest part of the patterns will pass

" neatly through them to form the molds, this

45

Dbottom board sustaining the sand in the flask
‘and the sides of the openings ¢ preventing the

- sides of the molds falling out when the pat-

. terns are operating in the sand.
“shaft » may either be operated by hand or by

§O

The cam-

steam power, as desired, according to the

. weight of the flask and the pressure necessary
. In feedmﬂ‘ it to the patterns.

Where large cylindrical molds are to be |

~formed it is evident that a very strong power

55 i
into the sand.

would be necessary to force therotary pattm n
To overcome this difficulty I

“ have formed in the pattern a central passage,
-7, through which a portion of the sand may

. pass as “the pattern enters the sand.

This
opening or passage extends axially through

- the end_of the pattern, and its diameter will

generally depend on the diameter of the core-
point at the base of the mold, and where a
large casting with thin walls and a large open-

ing at the base is to be formed the core-point
will be large, and the passage » may be almost

i

in forming the mold.
Inereases shﬂ'htly in diameter toward the back

must be confined 1n order to compact it.

¢’ of the entering part ¢ being formed of thin
sheet metal, and the rotary presser will have

but a small portion of the sand fo press aside
The central passage, 7,

of the pattern, sO thatwhen the pattern enters

thesand from below, thesand entering the pas-
sageand loosened by the rotation of the pattern

may easilydropoufof thepattern; or, if the pat-

tern enters the sand from above, the sand may
be retained in the passageuntil empti_ed by the
operator. The pattern may also be provided
with a wire or knife, s, at the entrance to the
passage r, which cuts the sand loose and forces

it into the passage on the rotation.of the pat-

tern, the knives also serving to sustain the

-sand in the passage where the pattern 1s op-

erated from :Lbow |

Where a series of molds or a series of nests
of molds are to be formed in a long flask, as
the sand is only loosely packed, it is evident
that the sand for each mold or nest of molds
To
accomplish this I form the long flasks U with

a series of transverse partitions, u, thus divid-
-ing it into separate compartments «/ of proper
size for the formation of one mold or & series
of molds, the sand in each compartment being

confined by 1itself, so that the lateral compres-
sion of the xot.«.uyl'ntterns compacts 1t against
the walls of the separate compar tment. When
the molds are formed in these long ﬂ&‘-LS from
below, I employ a long bottom . board , With

/0
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a series of eircular openings, 7, under e’wh com-

partment «/, so that the ﬂask can be fed over
the'patterns and the molds formed from one
end to the other. In order to bring the sev-
eral compartments in proper relative position

for the formation of molds in them, I form stop

mechanism on the flask-table and the flask or
bottom board carrying the flask., This stop
mechanism on the flask-table may be formed
of a Dbolt-hole, ¢, at intervals in the flask or
bottom board, and a spring-bolt, £/, on: the

flask -table catching in the bolt-holes ¢/, as

shown, in which case the fiask 1s pushed along

after one operation until the next compartment

is brought in place; or it may be formed of a
gear and toothed bar having blank teeth or
other suitable stop, by which it is fed along.
In either case the flask-table 1s provided with
rollers to facilifate the movement of the flasks.

The operation of forming molds by my im-
proved method is as follows: The pressing-
patterns are rotated at a speed of about two
hundred revolutions per minute. Where the
molds are formed from above the flask is filled
withsand, preferably from a measuring-box, so
thatit contains the proper amount. 1tis then
generally given a slight jar by the previously-
patented jarring process, soas tosettleitslight-
ly and uniformlyin theﬂ%sh, though,as nosand
is removed by the pattern and its action is to
compact the sand, a tightly-packed flask 1s not
desired.. The ﬂask is then placed on the flask-
table K under the rotating patterns, and the

“ag large as the core- pomt the cylindrical walls | table raised by the cam mechfmlsm above de-

105
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scribed untll the 10tary pattel ns eutel the smd | over the patterns, and the ﬂa:.-,L table is low

- the flask being then graduallyraised until the |

“mold is formed “As the pattern enters the

sand its rota.rv motlon has the effect to roll or

press the grains or partlcles of sand. to each
side of it, rather than pressing them down, as

18 the C‘tse with a non-rotary pressing-pattern,

‘though some longitudinal pressure is also ex-

' - erted.

1o and compacts it all around the pattern, the

1t thus graduoally presses ont the sand

- sand displaced forming a hard cake around_

the pattern of sufficient strength to sustain
the weightof the molten metal in casting. The

o ~ rotation of the pattern also imparts a smooth.
polished surface to the walls thus formed by
it, so that the mold formed is firmly packed

. _'and perfect in cylmdrlcﬂ,l Sl]‘lpe aud smmce

| 2_0

Where a nest of pa,t,terns is employed as

above deseribed, the sand is packed - between
. the different pattems and against.the flask-
. walls, and the -whole flask is consequently

~ tightly packed though the sand might have
- been quite loose befc:-re the. entmnce of the

p‘ltternb

- Where the sta,tlonm y presser H is elnployed |
. afterthe rotary patterns haveentered the sand,

1t follows in and forms the pouring-gates, serv-
~ing also to still further pack the sand, and, as
the patterns are carried farther into the sand |
 to insure a dense firm mold.

1In addition to the stationary rid fr‘es to form

the pouring-gates, a large presser to form a
- seat for the cope, or belamrate stationary press-
ers for each pattern to form the cope prints
- for each mold, may be employed, the pouring-

o gates being formed by ridges between the Stcl
- tionary patterns.

After the formation of" the moldb as abme
described, they are lowered Ly the cam mech-

- anism aud the flask removed; or, if a long flask

dwldedmtosepalatecompartmmtsu’,asabove'
described, is employed, it is fed along until the
stop mechambm again engages, and the opera-

tion is repeated until the several compartments

- of the flask are filled with molds, the sand be-
S mgpached in thesepmatecompartments The

- onlly further operation necessary is to place the

- ."'-__5'5

cores in the mold “11011 thev m‘e ready tm-
-cqstmg o 1
The operatlon is substfmtml] ythe same whel e

~ the molds are formed from below, the sand be-

_ing placed in the flask, which is mverted on the
| _bottomboard T,:;mdfedoverthelotmrypresser-
patterns, and as the flask-table is lowered the
- patterns pass into the flask through the circu-
lar openings ¢ and press out the sand to form |

the molds, the edges of the cireular openin gs

N SllStELII]m“‘ the S‘bﬂd of the flask, so that it is
-+ 6o
. tern during the operation of forming the mold.
‘Where I(mg flasks are employed the flask is.
‘then fed along until the stop mechanism again

not dlsphced by the rapid rotation of the pat-

engages in the bottom board, bringing the ne*ib

| enter from above,the sand m

ered, so that the patterns enter this compart-
ment throngh the circular 0pemnws, and the
operation is repeated.

. Whererotary presser- patterns are employed

\-7.52_ .

for forming molds of large diameter and they

are provided with the central passage, r, pass- -

ing axially through the entering end for the.
reception of part of the sand, the operation 1s
the same as above descnbed , except that part
of the sand passes into the centlal passage, v,
so that the pattern is not required to press out

the entire mass, and consequently it enters the

sand much more rapidly. If these patterns
‘enter from below, the sand removed through

S0

the central passage may be carried off by a

deflector-plate under the patterns; or, if they

a worm, blast or. other suitable means. These

rotary presser -patterns with central passages

for removing part of the sand. may also be em-

may be removed by |

ployed to advantage in. formm g small as well.

as large molds,
Instead of the cam or ecoentrm shown for

combination with other devices, as a separate
application for Letters Patent will be made
therefor. |

What I claim as my inv entlon fmd desire

to secure by Letters Patent, is—

1. The herein-deseribed method of formmn*

_cyhndrlml moldsin a body of sand conmstmg
in atthe same time rapidly rotating a,nd gradu-

ally advancing a pattern into the body of sand,

90

the operation of the flask-table,levers and simi-
lar devices may also be employed.
~ No claim is made herein for the long flask
_dnnd{,d into separate compartments, except n

ico .

30 as to comp%t and smooth the walls of the |

mold, substantially as ‘uld for the purposes

set forth |
2. A rotary pressmn‘ tool or pattel n for form-

ing molds in sand, provided with a series of

10§

pressing-faces on its periphery, adapted to

gradually press out the sand, substantially as

set forth,
3. Arotary pressmﬂ tool or pattern for form-

ing molds in sand, having a hollow passage
-extending axially throu oh the entering end for
the escape of sand, substantially as set forth.

- 4. A rotary pressing tool or pattern for form-

ing molds in sand, provided with a eentral

passage for the escape or removal of part of

IIO

11§

the sand, and a wire or knife across the mouth . =~ -
of the passage, substantially as and for the_
,purposes sef forth.

120

. In combination with a rotary pattern for

formmw molds in and a vertically-moving

flask __ta,ble adapted to advance the flask to the
rotary pattern and withdraw it therefrom after
the formaticn of the mold, substantially as set- |
| forth.
6. The combination of tht, rotary pa,tterns A,

125

i«*ertlcally -moving tlask-table K, guide-rods l R

‘and cam or eceentric for 1mpartlng motion to

purposes set forth

- 65 compartment over the p‘mtterns, and the nexf | the flask-table, substantially as rmd for the'_,-
- setof clrcu]ar openmgs t in proper posmon
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7. The combination of the rotary patterns A, | Openmo*s t under each compar tment substan-

ﬂ'lSk table K,:long flask U, divided into Sep‘l

rate compartments, and stop mechanism for

- holding the flask in proper relative position to
5 the patterns, substantially as set forth.

8. The combination of the long flask U, di-

vided 1nto separate compartments and the

‘bottom board, T, provided with the circular | |

tially as and for the purposes set forth S (o
In testimony whereof I, the said S. JARVIS
ADAMS, have hereunto sot my handl.
D, J ARVIS ADAMS.
Witnesses:
H. B. BRUNOT,
JAMES I. KAY.
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