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9. Cla.lms

- The object. of this invention is- to provide a
segmental mold particularly de51gned for the
casting of internal-combustion engine ctankshafts
and adaptable to-shafts of any conﬁguratlon or
throw arrangement,

At advantage of this mold is that it is buils.
up from a number of preformed plate segments.
These segments are so formed that many dif-
ferent combinations may be built up using only a
stnall number of dlfferent standard segments. A
further object of ‘this invention is to construct a
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$egmental mold in which & plurality of castings

. .may be made at one time. . Yet another cbject of
the 1nvent10n is to obtain a segmental mold: in
which the individual segments are provided with
automatic registty means and in which the sbrue
by which the metal is introduced to the mold .is

. automatically formed. = Another object -of this

.invention is to provide a construction in which the
forces incident to casting are opposed and equal-
ized ahd in which the segments are provided with
the requisite support while they may be. easily
and readily assembled.

The advantages of the cast shaft per S€ over
one formed conventionally by forging are mani-

fold. ~ These include superior strength, a miich

Iore accurate blank, more economical and faster
production, and the utilization of manufacturing
means which are readily available: These ad=

.. vantages have long been- recogmzed and .special -

means have been devised . for castmg thé smallet”
. shafts used in automobile engines;" It is appar-
ent, of course, that. conveintional moldmg means
cannot be used because of the parting lines re-
quired. ' Further, the special means which have
been developed are limited ‘to the smallér shafts
and are not readily adaptable to the larger and
more complex pieces contemplated here. - THere-
fore, the present mold ha.s been developed to
mieet this heed. . 0

With' these and other objects in v1ew tHe in-
vention ¢onsists in thé arrangement, construotlon
and combination of the various parts of the im=
proved ‘device, describéd in the specxﬁcatmn

claimed  in’ the’ -claims,  and- 111ustrated in the b

aceompanying ‘drawings, in ‘which:
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‘and the groups are relatlvely offset 45°,

the mold, showing the a.hgnment of the com=: ",

ponent segments.
Flgures 5, 6,7 and 8 are V1ews of 1nd1v1dua1 rep-

‘ resentatlve segments showmg the conﬁgura,tlon
5

thereof .
Refernng to. Flgure 1,10 desxgnates 4 crank-

$haft” of g particular design. dnd (1 the mold

constructed ‘according to this, Ainvention in whmh‘ :
1t is cast The crankshaft shown. is one des1gned :
for a 16 cyhnder V- type motor, and; as an’index
of the size of the mold; the shaft is upwards of
12-feet in 1ength As'i§ customary inshafts of -
this size, it has a humber of axially-aligned main
bearings 12, one between each of the throws l3
The throws are arranged in two groups of four
gach, the thrOWS ineach group are at'90° angles
This
represents -a most comphcated casting problem,
but one which this mold handles effectlvely
The mold in which th1s crahkshaft is to be cast
is built-up from a ‘niimber of ‘plate segiments 14
thade of baked ¢ore sand, each of which defines
a certam portlon of the shaft. Thus, one: plate

. de51gnated 15 hasa siraple cyhndnca] ‘opening’
25.

16 deﬁnmg the throw i3 of the shaft, other plates

“17-and 18, which deéfine the bearings 12, have a

eylindrical central obening 9 and, on opp051te
Taces, depressmns 20 communicating with 19 and

: deﬁnmg adjacent c¢heeks 21 of the crarkshaft.
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Various forms of bearing plates are reqmred i1
beinhg ohe in which the throws are 180° apart and
8 havmg them‘at a/90° angle. ' Other plates stich
as 22 or 23 are used at the top and bottom: to
define ‘the special eftd portlons of ‘the shaft.
Ea,ch ‘of the plates is preferably square in plan

- \In the bearing plates 1T or 18 the opening 19 isat
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 Figure 1'is an elevation of the mold 'of this in= .
" vention, being showh in sectlon on approx1mately‘ :

the line I-—1 of Figure 2,

- Figure 2184 sectlonal vieW taken on the 11ne ‘

2——2 of Figure-1.

and 2.
Flgure 4 1s ah- expanded VleW of a. portion of

‘the center of the pla.te while ih the throw plates
the openings 16 are offset from the'center of the
throw radius. At the mldpomt of each side of
each plate is'a reglstry notch 24 preferably semi-
circular in Section. A bottom feeder plate 25
which accommodates two of .the regular plates
is also provided. It has a central reservoir 26
from Which runs 27 lead to & point where they
will ¢omimunicate with, the co-opérating plate -
openmgs ‘and it has reglstry notches on its ends
only Similarly, a large top plate 28 has a central
pourmg funnel 29 and risers 30. "All of “these

: plates are formed of baked core sand and are, of
course, used to pour ‘only one casting. Tt will be
understood that the mold fabricated from them
includes a number of duplicates and hence the :
number of dlﬁerent pattern plates requlred 1s
greatly rediced. :
., The permanent. parts of the mold intlude &
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Figure 3:is an end view of  the above afrange-‘ :
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heavy metal base plate 32 to which are secured the
“lining dowels 33. A weighting plate 34 has its
center cut away as at 35 to allow access to the
funnel 29 and the risers 3¢ and is secured in
place by wedges 36 driven into slots in the dow-
els 33. Provision is made for a flask using a
number of individual jackets 37, which includes
the flanged-back 38 which has a’“seat 3% engag-
ing the dowel 33, sides 40 hinged thereto, and a
front bar 42 locking the free ends of the sides

40 and having adjustable compressing means 43.-
In- assembling the mold, the bottom feeder - -.

plate 25 is placed on the base plate 32, its end
notches engaging the dowels 33. :One now pro-
ceeds to build up two stacks of plates, side by
side, on the base plate, the end registry nofches
24 of each plate engaging the lining-dowels 33

10

-closed into the proper close relationship.
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37 are applied. They may be used along the
entire length of the mold -to form a complete
flask or they may be distributed at such points
therealong as the conformation of the shaft re-
quires.- In applying them, it is only necessary to
engage the seat 39 in the back 38 with the ap-
propriate dowel, bring the hinged side members
48 along the sides of the plates, engage them
with the front bar 42, and operate the clamp-
ing means 48 to force the two or more plates en-
When
this is done, it is apparent that the individual

‘plates are protected from breaking under any of

- the forces normally encountered and that a. com-

and the abutting notches in adjacent faces form-

ing the sprue 44. The first plates are those

identified as 23 which form the bottom end con- 2
Thereafter refer-

nections of the"crankshaft.
ring to Figure 4 which in the interests of clar-
ity does -not show- the bottom plates, a ‘throw
plate 151s added. After this, a 90° bearlng plate
is placed, which is followed. by another throw
plate 15 revolved 90° as shown by the’ relatlve
position of the “X” on one corner of the plate.
This, in turn, is followed by a 180° bearing plate

11 and another throw plate 15 now revolved a .

further 180°.
the .groups is encountered, a plate 31,
shown in Figure 8 in which the angle is 45°; may
be used. ‘

" This procedure is followed adding successwe

plates as required by the particular design, until :

the -entire mold is completed. The top plates 22
and 28 are then added and the metal weighting
plate 34 is finally .placed and secured by the
wedges 36 extending through slots in the upper
part of the dowels 83. The building of the two
stacks is carried on simultaneously  to permit
easier placement of successive plates.

It will .thus be seen that all of the individual
plates are aligned by. reason of the. registry
notches 24 will respect to the dowels 33 and to
each other; and that. the centrally occurring
notches co-operate to form the hecessary sprue
44. Furthermore, the dowels are held in the
proper. . ;el vtive posmon by the top weighting
plate 24 which also prevents .any longitudinal
d1sp1acement of the individual segments by its
own welght and by the anchorlng action of
wedges 26, It is thus apparent that the seg-
ments. . are- securely alisned and ﬁrmly held
against the forces exerted in casting.  The pro-
vision made for casting two or more-of the shafts”
at. once is important, partlculally in the mat-
ter of forming the pouring sprue; but -also has

When the phase angle between :
such as -

<o
[

0
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advaentages flowing from the fact that the crank- :

shafts may be oppositely arrgnged in the ad-
jacent stacks, as best shown in Figure 2, so that
the throws and the metal therein may to some
extent counteract each other in.each stack and
prevent undue distortion. It is well known that
when a crankshaft is cast, because of the un-
symmetrically disposed welghts considerakle al-
lowance must be made for shrirkage as explained
in my Patent No. 1,992,677. Substantially. the
same advantages clalmed there may be obtained
in the present case, when that is found neces-
sary, by aperopriately shaping those plates which
are used in but one position of revolutmn ‘Thus,
the shaft, when cool, will be - app1ox1mate1y
stra1ght

To complete the mold the 1nd1v1dua1 Jackets
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3 required.

plete mold results in which failure is well-nigh

- impossible in ordinary usage.

In. some instances, but one plate of one spe-
cific pattern may be required in making up the
mold—as, for instance, the 180° bearing plate
i71. In these, the side registry notches may be

‘omitted since they are not needed for align-

ment with the dowel or to form the sprue and

‘this would correspondingly lower the chances of

misplacing the plate in the assembly. However,
cne of the greatest advantages lies in the use of
the smallest numbper of individual patterns to
make the largest number of assemblies and, in
general, each segment should be usable in any
of four rotated positions with either side up,
making a total of eight different positions. In
each, though, the alignment and sprue means
are available.

. It.is pelieved that the manifold advantages of
this construction have been pointed out in full
in. describing it, but it may be well to state
further that it is applicable to crankshafts of
many designs and that in any event it obviates
the requirement of a large number of differently
formed segments; that it, it utilizes in different

‘alignment or arrangement a small number of

standard segments. Moreover, a suitable pour-
ing sprue is obtained without unduly extending

the size of the segment, weakening it or requir-

ing” additional labor which would otherwise be
Finally, this sprue is located inter-
mediate the shaft molds, and the hot metal
therein keeps the metal in the sprue at the de-
sired fluidity to supply additional metal re-
quired to make up the contraction in the shaft

on cocling. )

Some changes may be made in the arranve-
ment, construction and  combination of the
various parts of my improved device without
departing from the spirit of my invention and
it is.my intention to cover by my. claims such
changes as may reasonably be included within
the'scope thereof,

- T claim:

1. A mold for casting engine crankshafts hav-
ing a plurality of axially aligned main bearing
sections. spaced therealong and having axially
offset crankpin bearing sections integral there-
with, comprising, adjacent stacks, each compris-
ing a plurality of superimposed baked core sand
plates, all of said plates having openings there-
through, certain. of said plates having depres-
sions on the faces thereof in communication with
said openings, notches correspondingly located
on. the sides of each plate, said notches aligning
throughout when said depressions and- -openings
are in register, the notches on the adjacent faces
of said stacks co- operating to form a pourmg
sprue.

2. A mold for casting engine crankshafts hav-
ing' a plura,hty of axially aligned main bearing
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sections ‘spaced therealong angd having axially
offset crankpin sections integral therewith, com-
prising, a supporting base, a plurality of register-
ing dowels secured to said base and extending
therefrom, adjacent stacks of superimposed
baked core sand plates on said base, said plates
having openings therethrough, certain- of  said
plates having depressions on the faces thereof
in communication with' said openings, registry
“notches on the sides of said plates, certain of said
notches aligning with and receiving. saiq dowels,
the notches on the adjacent faces of said stacks
aligning and co-operating to form a closed cen-
“tral pouring sprue through said stacks.

3. The structure of claim 2 which is further
characterized in that certain of said plates mak-
ing up a stack are of the same’ centrally offset
pattern, said similar plates being rotated through
an angle equal to.a multiple of the angle be-
tween registry notches to obtain . different mold
conformations, said notches aligning throughout

to receive said dowels and to form said pouring.
-~ Sprue.

4. The structure of claim 2 which is further
characterized in that one continuous plate un-
derlies said stacks and engages said dowels, a
depression formed in said block to receive molten
metal from said: sprue, and runs leading from

said depression and communicating with said

~'openings to admit the molten metal to the mold
defined by said stacked plates.

5. The structure of ¢laim 2 which is further

characterized in that-a flask is formed there-
- around, said flask comprising a plurality of jack-

- ets -having aligning engagement with said dowels *

-and releasably embracing said stacks, and ad-
Jjustaible means to support said stacks and main-
tain the adjacent-engagement therebetween. .

6. In a mold for casting engine crankshafts
having a plurality of ‘axially aligned main bear-
ings and having axially. offset crankpins, the

angles between sald crankpins bemg multiples of

. 90°, a uniform mold segment to define the suc-
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‘ cessive offset portions of said crankshaft, said

segment having an axially offset opening there-
through, and registry means on the sides of said-
segment Sspaced  at 90°- intervals, whereby said
segment may be rotated to various right-angle
positions to define the different offset portions
while being maintained in proper registry.

7..In a mold for casting engine crankshafts
having a plurality of axially aligned main bear-
ings and having axially offset crankpins,: the
angles between said crankpins being multiples of
90°, a, uniform mold segment to define the suc-
cessive offset portions- of said crankshaft, said

. segment being formed of bhaked-core sand rec-
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tangular in elevation and square in plan, said
segment having an axially offset opening there-
through, vertically  extending - notches formed
midway of each vertically extending side thereof,
whereby said segment may be rotatéd through
various right-angle intervals to define the various
offset portions, said notches aligning throughout.

8. In a mold for casting engine crankshafts,
two stacks of substantially square mold segments
adjacently disposed, registry notches extending

" vertically substantially midway of the vertical
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faces of said segments, the notches aligning to
form continuous . vertically extending indenta-
tions on the vertical faces of said stacks, the in-
dentations on the adjacent faces of said stacks
co-operating to form a pouring sprue, and reg-
istry means engaging the indentations on other
of said faces..

9. In.'a mold for casting engme crankshafts
a-mold segment formed of baked core sand, said
segment being substantially rectangular in-ele~
vation and square in plan, a vertical notch at the

" mid-point of each vertical side thereof, and an
40 opening offset centrally through said segment.
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