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PBOCESS AND APPARATUS FOR CASTING

Applicatien ﬂled May 18

ThlS 1nvent1on relates to the castmﬂ' of hol-—
- low cylindrical or cylindroid b0d1es and
more especially to casting. them W1th ehlll-
~ hardened interior surfaces. -

One of the features of this mventmn 1s the

productmn of cast iron cylinders with chill-
~hardened interior wearing surfaces, the re-
~mainder of the eylinder belnﬂr of unhardened
casting the eylmdm around ‘an

metal. By
internal chill or core the 1inner walls thereot

~ are made much harder than the walls of a

~sand cast cylinder, thereby giving greater

strength and enheneed wearing quallt]es to
‘the thndel and at the same time permitting

‘the thickness of the cylinder walls and the

‘weight of the. eyhnder block to be reduced.

It is an object of this invention to furnish a

Mo
CH

3_0

_ .
-4

o the piston and rings remprocatmfr ‘therein

“process and apparatus by which the cylinder
‘may be cast around a chill core and the core t
withdrawn from the interior thereof. It is

a feature of the invention that the cylinder
cast with a smooth internal bore ot white

11011 which is nearer the ultimate size and
“shape desired than is possible with sand. cast

‘cylinders whereby the amount of boring or
grinding neceseary to fit: the eyhnder for use
Wlth a pJStOTl 1s reduced. o -
“In accordance with one: feature of the in-
ventmn the cost of producing the cylinders

is reduced by substituting a metal core which

can be used many tlmee for the sand cores
‘now employed, which can be used but once.
~ A particular object of the invention is to

- provide an apparatus and process for pro-
5 ﬂucme an internal combustion engine cyl-

“inder or evlinder block hevmn‘ the 1111]:)1 overl
qlmhuee outlined above. -
- The desirability of Chllhnﬂ' the inner: walls

wleqtel 1ee1et‘mce to the wearing action of

~ has long been recemnzed chilled cylinders

e

have not been produeed on a large scale how-

ever, because of the dlfﬁculty heretofore en-

(01111tel ed 1n removing the chlll core from
~the solidified casting. | -

ﬁatmnen metal core the contractmn of the

“erack or to bind around the core so ti O'ht as
~to prevent the removal of said core.

“sections chetmbuted in sp‘lced relation around
‘a sand supporting core, as shown for example

m the Brltlsh Petent No. 11 708 of 1913 or

| U‘I‘BSSBS

~rate of pouring and the contraction of the

casting; and the length of the core is such
that the top of the mtermr of the casting is 7
‘solidified before the top of the core is with-
~drawn past the top of th mold cavity. The
‘withdrawal of the core is started simulta-

‘neously with, or very soon after the pouring

_-fe,(,tel In preventing the hmdlng of the eest—

tr atmﬂ' the casting of a water cooled cylinder

_ : 'of I‘w
‘When a eyhnder is cast around a rlgld_ )
cooled or heated chill core.
metal is apt either to:cause the casting to
for the castmcr of a cylinder block, which
Va,rl- “mold. consists of a base board 2, an inter-
ous attempts have been'made to overcome
thlS difficulty by using segmental chill core

1923 Serlal No 639 771

by the use- of contraetmo* metal eeree Wthh
are designed to aceommodete the ehrmkecre
~of the metal. However, the expense involved
‘in the use of such elaborate or delicate de-
~vieces has plevented the O*enerel edoptlon of

oo_._

such schemes. -

“In accordance with the preferred form of
the mvention molten metal which is to form -
the cylinder casting is poured around a rigid

“metallic chill core Whmh may have a very
slight taper in the direction from which iti1s

W1thdrawn and the core 1s withdrawn orad-
ually from the interior as the pouring pro-

The speed of withdrawal and the
t‘tp&l" of the core are so correlated with the

eeetmcr that the core does not bind n the

of the metal is begun, and the core is kept 80

1m continual motlen reletwe to the eaetmﬂ
throughout the pouring and - until 1e1110ved

from the casting, which is a ver v important

ing around the core. |
~For a clearer understa,nchnﬁ of the 1nture
‘md mode of operation of the invention, ref-

~erence may be had to the drawings U’hlﬂh
ilustrate the preferred form ther cof.

Fig.1is a part vertical sectional view illus- g9

block fer an mter nal combustion engine,

-'shewmw the core slmhtly Wlthdmwn from
_f-tee mold cavity. |
of engine: cy linders to cause them to offer

Fig. 2 1s a snmla,r view 111uet1atmc' the

_,e‘lstmfr oper: ation near completion;

I*w. 3 1s a view similar to Fig. 1, taken on

line 3—-—-—u of Kig. 4, illustrating the invention

as” apphed to the eaetmﬂ’ of an elr coeled
"_eyhndel .

IF1o. 4 1s Y seetmnel view on the lme 4—4 :
Fio. 5 1e a eeet*onal View of an artlﬁcallv
In Tzrrc; 1 and 2. 1 illustr ates a e‘md mold 105'

mediate section 3 and a cope 4. The base

board 2 may be entirely of metal or be of .
sand, dry or green, with a metal or wooden
_‘-eupport as 1lluetrated the mtermedlete sec- . -

:{'-tlen 3 IS preferebly mede of green send end

L

70

© 100

110



10

2

the cope may be of sand or metal as prefep

red.  As illustrated the cope 4 is separated
from the intermediate section 3 bV a thin
metal plate 5, which prevents sand fhsplaced

from the coy m by the withdrawal of the cores
{rom dropping down into the mold cavity.
6 1s a thick graphite facing to further pre-

vent displacement of the mnd in the cope.

~The plate 5 may of course be omitted and
only the lining 6 used to insure a clean draw

~ of the core from. the cope.

135
- R

of)

- passageways. 18.
Cores

9 the mv‘ﬂ cavity.

to be «
5 slioht upm toward the top, as illustrated in
an exaggel rated

| ﬂat{‘*

sure
5 the pi%tfm by pipes 14 and 15 and is con-
trolled by a two-way valve 16. The sprue hole
is illustrated in dotted lines at 17 in Figs. 1

The qflmdm is cast about o 1101(:1 chlh :
This core ig longer than the cyhnd(ﬂr-

Lﬂ]‘(

ast, and  may be provided with a

""" oo way in Ifig. 1. The core T
1s provided with a ﬂueadod stem 8 which is
acdupted to p%%

p]a‘iv IJY lock nuts 10. "The plate 9 18 locked
in a similar manner to the ]}1%011 rod 11 of

piston 12 which is reciprocable under suit-

The pres-
medium 1s C(mdm*tod to either %ldt of

able p] essure 1 the cylinder 13.

and 2, and is adapted to introduce the metal

2t the bottom of the mold cavity, or in case

the metal freezes in the hottom, to mtmduw

it into the top of the mold thr ot gh auxiliary
wndd 20 1]]11%1{1%@. sand

19 ¢
for forming the wat er ]achet ar(mnd
the ﬂ::?lumlu* walls.
In operation the
trated in Fig. 1 :md the chill cores are pr oject-

, ed through the mold cavity and into the cope

as shown at 21, where the cor es are lustrated
o5 boing slightly withdrawn from the top {}L
The lock nuts 10 and 2

~cnable the cores to be tul]u»,ted s0 as to con-

' 'ilm mold cavity 111’(0 the cope, and the ¢

. 3y
i |
o |

C
o

- avo

60 -
_ '.;mﬂ its withdrawal so slow, that the pouring
will be completed and the t{}p of the easting

its shape he-

B _.fm ¢ the top of the core i1s witl
__f_-.thr' top. of the castmﬂ

| 111(}4.;1{0
and  simultan {10115313? therewith,

trol the s tanco they wili project -1{"%"’011:1
ity 21 is formed of suitable C

same. Then the pou

epth to accom-

or after a
short lapse of time, the pl{}%uw medium is

~ admitted to the upper side of piston 12 to
-_ﬂl_.;uhmlly but for cefully withdraw the cores
7. "The molten metal coming into the mold

and striking the chall core, 1% .:ﬂmmt immedi-

ately skin !m,e: en and the core 1S ‘f{m:ealny-

out gradually withdrawn before the casting
as time to shrink thereon. The taper of

3 ‘{h{l core am] the peod oi withdrawal may be

ich- that the casting may shrink at its nat-
m al rate as the core is W]thlmwn ther eby
iding all unnatural str eSSes ;

1ig of such 1enﬂt11

1on 01 the core. The core

skkin frozen sufficiently to ‘hold

wlrawn helow

Fig.

fO}

26

‘mold by means of rod 27 and
operating in pressure cylinder 29.
trates a Iefmctc-ry lining for the pouring
basin 1n cope 25 thmuqh which the metal
s poured into sprue 31. The cylinder wall is
illustrated at 32 and the fins on the sides and

through perforations in
cand to be adj llf-atﬂ,bly locked to said

as to protrude into the _
_’_l’)ewme welded in the c:ylmdel wall” when -
In this modlﬁmtmn the bot-
tom of the mold cavity is allowed to fill he-

fore the withdrawal of the core is started..

11101**‘1 1S a%%mblcd as 11111'%-

:1110 2..} |
a. f"-ool ng or heating: medium between the

:Cil{“’)ll}“‘ EJ!
cav- clay

ring 1s started

and will not'
bind upon. the top or any mtermedlate SeC- -

2 1]]115trates the

1,683,475

core partially WlﬂldlﬂWﬂ and shows the

1t

chitled condition of the eylinder, walls.

1s 1important that the core be kept in con-
tinual motion 11111,11 1t is clear ot the cylinder

walls.
ffigs 3 and !- 1llustrate one W‘W’ of .:Lpply-

70

g the inventlon to the cas sting of cylinders

with radiating and cooling ﬁn% illustrated
“here with the head mteﬂ'ml
the mold consists of a drag 23, (hwh--.' -
110 DY o1- |
‘Ll}]‘j?’ sand and the cope is preferably metal,
' fﬂihouﬂh sand may b[-l used for the purpose.

]]mhato% the c¢hill core which 1n thm_-' B
80}

Tn these fig-
ures,
nd cope 25, the drag and cheek

mnhnduncnt 18 Wlthdmwn from above the
1 Lhton .:-ig

top thereof are shown at 83. In the embodi-
nent ]1own these fins are cast integral with

.Um cylinder wall, however, ‘Lhey may be
macde of prefor mu:l ingserts of high heat. eon-—_

ductivity placed in the walls of ‘the mold s

same 1-5 cast.

The.cores 7 and 26 may be solid cylinders

as indic ated in Tigs: 1 to 4, or they may. be

artific cially he ’red or cooled S ]Hu'-:frlted
in e, 3, v*lwreln 7% indicates an artificially

cooled C{JI‘E} of proper length and taper, con-
an outer casing 34, an inner cas-

SHUI]“ 01
.‘3_111(21 . flexible COIldﬂlt 36 to 1ntroduce

2 casings % and 35, .md to Wlthd“*lw 1t from-

The core may be
coated w ith a mixture 01 oraphite and oil,

wash, or some. other amtable DY otfictmaif

at Outkf .f’n |

heime each casting operation.

TIn the embodiments shown the mold is
stationary and the core is withdrawn longi-
'mdmfﬂ]sr therefrom, however the 1111*0%1011. |
1s not limited to C:uch arrangement as the
core may be given a compmmd rotative and
longitudinal lnmrement or the core mayv be 1

the stationary element fmd ﬂ'u; mold mm"ed,
relatively thereto. - -

30 1Hus-

casting cavity ‘md“

g4

95

100

119

As indicated by tlm Shadmn* of FIGUI{) 2,--

“the invention pr ovides a qflmder'the Inner

wall of which is of chill’ hfu'd@md metal,
slmdlnw of

wi ‘.

I_I"

st enmhtnq and reinforces the chilled inner
We ]1% to enable them to withstand the pres-

—

as used in- the qpem -

The telm ch:llhno

cation and claims of this flpphcatmn (when
‘not used in referring to the core 7
‘that property of cast iron and certain other
'31103 S whmh When mpldly cooled or chilled

7) refers to

into. 01(1111.11}? orey . 1ron Wh]ch*-

_wre of the etplos;lons in the engine cyhn-:

120

130



from a molten state sohdlf W1th
the carbon in combination Wlth the 1ron,

15

o 1__,683,475 N

part of
formmw 2 dense hard white 1ron known as

- c&mentlte
erties of the same alloy when cooled slowly

- from a molten state, which slow cooling of

cast iron permits the carbon to separate from

the iron as O‘raphlte forming grey 1rom. In-

~ ‘asmuch as certain other alloys in addition to
10

cast iron exhibit this property of chiliing,
as, for example, certain aluminum- silicon

' ;alloys, the invention, is not necessarily lim-

ternal chill if desired. f
The invention is not limited to the cast-
1I1g of internal combustion engine cylinders

~or the apparatus illustrated herem but con-

h templates the casting of cyllndrlcal bodies

20

generally, and the process by which the

~ casting 1s produced as deﬁned in- the ap-

80

pended claims.
- Ielaim: -
- 1. The process of castmﬂ' a fermus metal
cyhnder with a chill- hardened inner surface

~-and an unhardened exterior which consists
in introducing molten metal into a |
tory mold around a rigid chill core, and

withdrawing the core after the core-contact-

ing skin of the casting has solidified, but be- -

fore the casting shrinks upon the core, the

 withdrawal of the core commencing S0on

after the pouring 13 started and continuing

- until after the pouring is completed. -
35

2. The process of castmfr 1ron cylmders

Whmh consists of 1ntr0c1ucmfr a molten iron.
mixture into a refractory mold around a

- rigid metal core and wﬁhdrawmﬂ' the core

50

E:;":

b

aftel the 1nner ‘surface has sohdlﬁed but be-

Tore the casting has shrunk upon the core.

3. The process of casting grey iron cylin-
“ders with a chilled inner surface Whl(,.h con-
sists of introducing a molten cast iron mix-
ture into. a retrautow mold around a rigid

chill core and withdrawing the core after-

‘the inner surface has Sohdlﬁed but before
‘the casting has shrunk upon thc core, the

withdr awal of the core commencmO' before

tho pouring 1s (,ompleted S
4. The process of cas tmn' ﬂrrey iron: cvlm-

dGIS with a chilled inner surface which eon-—-'
~sists of introducing a molten cast iron mix-
ture mto-a Iefrdctmy mold around a rigid

chill core and gradually withdrawing the -
core after the inner surface has soli dlhed but

~ before the casting has shrunk upon the core,

, S dlstmﬂmshed from the prop-

reirqua

g

the Wlthdrawal of the c-ore commencmff .

simultaneously with the pouring, and con-
tinuing until after the pouring is finished. -

5. The process of casting engine cyhndem

'Wltn a chilled interior Wthh consists 1n

to the
mold around a l‘lﬂ‘ld ch111 core ‘extending

pouring a molten chilling alloy

through the mold camty and projecting there
beyond and withdrawing the core

ous with the pouring oper ation and being of

-such speed that the pouring is completed and
“1ted to cast iron, and the construction may -

be used to produce cylinders Wlthout an in-

the interior of the casting is solidified be-

fore the projecting end of the core passes

the end of the mold cavity.
6. The process of casting mtelnally chuled

, the with-
~drawal commencing substantially simultane-

(1]
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engine cylinders which coaslsts In pouring
a - ch]llable metal into a refractory mold

-around a rigid tapered chilled core which
projects’ bevond the mold cavity, and with-

drawing the core lonmtudmally from the

maold, the w1thd1 awal commencing soon after
~ the pourmf‘f 1s started and belno* of such

speed that the end of the core does not PAass

the end ot the mold cavity until the pouring

is completed, and the chilled skin of the cast.

skin of the mstmﬂ' solidifies.

of refractory moldj a mold cavity therein,

‘a cooperating tapered metal core euendmn-
‘through the mold cavity and projecting out- P
side the mold, and power means attached to.
the core outside the mold for causing the -
~ withdrawal of the core from the
through the lower end of said mold,

80

g sohdlﬁed and the taper of the core be-
ing such that the casting 1n shrmkmcf wall
-not interfere with its withdrawal. _

7. The process of casting ]acketed engine

_cylmders with a hardened interior which
“consists in pouring a chilling mixture into a
mold shaped to form a J"leetEd casting and
provided Wlth a metal core and Wlthdrwmﬂ
the core from the mold and casting as the

85

00

8..In a casting apparatus the combination

mold .
sald

100

withdrawing means operating in such rela--

tion to the pouring of

‘the metal 1nto the
mold, that the pouring is completed before.
the to of the core passes below the top of

. the mold the degree of taper of the cme'
_and the tlme of operatmn Of the withdraw-

105

ing means being relative to the degree of

‘contraction of the body of metal cast in the

mold during the process of cooling.
In testlmony Whereof 1 afﬁx my smnature

N ELSON LITTBLL
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