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~ UNITED STATES PATENT OFFICE.
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Speciﬂcatidn of Letters Patent.

Patented March '16, 1909.
Serial No, 409,201,

Lo all whom it may concern: -
Be it known that I, FREDERTOK A PHELPS,

a_citizen of the United States, residing in

Newark, in the county of Essex and State of
T - - - v
New Jersey, have invented certain new and

useful Improvements in pold-Forming Ma-
chines,

tion., -

~The present improvement relates to ma-
chines for forming molds, and particularly
molds for gears, the object of the invention
being to provide an improved machine of
this class by means of which all of the teeth

and when formed the pattern withdrawn

without liability to rell up the sand and break

20

S0

down the molded teeth.

A further object of the invention is the pro-
vision of an improved pattern made up of a
series of toothed segments, and means for
withdrawing all of the segments radially,
thereby to avoid the necessity, as heretofore.

of drawing the pattern out of the sand mold
facewise of the molded teeth.

A further object of the invention is the pro-

vision of an improved mold-forming machine
in which the patterns are withdrawn radially

from the teeth, instead of facewise thereof,

and In which means are also provided for de-
termining the amount of face which the
molded teeth are to have. .
In the drawings accompanying and form-
g part of this specification, Figure 1 is a top
view, partly broken away, of substantially

> one-half of this improved gear-mold forming
‘machine; Fig. 2 is a sectional view of the

mechanism shown in Fig. 1, illustrating the
pattern in position to form a mold with the

_ teeth the fulllength of the pattern; Fig. 3 isa -
' somewhat similar view to Ifig. 2, but showing

the pattern in elevation adjusted relatively
to the mold box so that the face of the mold
teeth will be but approximately one-half of
the face of the pattern; Ifie. 4 is a view some-
what similar to Fig. 1, with the top plate of
the pattern, however, removed, the left hand
side lustrating every alternate gear segment
partly withdrawn and the right hand side
Ulustrating all of the gear segments with-
drawn, one set, however, to a greater extent
than the other; Fig. 5 is a cross-sectional
view 1llustrating the position of the pattern

segments as shown at the left-hand side of

IFig. 4; Fig. 6 is a similar cross-sectional

view to I'ig. 5, but illustrating the position | comprises

of which the following is a specifica-
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of the pattern segments as shown at the right-
hand side of Fig. 4; Fig. 7 is a partly sec-
tional view of the segment-supporting drum;
Fig. 8 is a perspective view of one of the seg-
ments detached; and Fig. 9 is a detail view

of one of the adjusting devices for regulating.

the position of the segment-carrying drum.
Similar characters of reference indicate

corresponding parts throughout the different
figures of the drawings. -

In the formation of sand molds for the
making of gears, it is desirable to mold all of
the teeth simultaneously, but so far as T am
aware no practicable mode of doing this has

- heretofore been devised except when the pat-

. -m et W e e e .-

Conly to mold all of _
time, but am able to withdraw the pattern

tern or mold 1s withdrawn one from the other
facewise, or depthwise of the molded teeth,

and as these gear teeth frequently have six
to eight-inch face, when the pattern is drawn
out of the sand it frequently rolls up the sand
surface and breaks down the molded teeth so
that the mold is useless.

By means of the present improvement, in
which the pattern is withdrawn from the
mold by a radial draft, instead of a face draft,
that is to say, the segments forming the pat-
tern are drawn radially away from the teeth
of the sand mold prior to removing the pat-
tern cepthwise of the mold, I am able not
the teeth at the same

from the mold without any injury thereto.
This improved mold-forming machine com-
prises, when assembled for the forming of
gear molds, in the preferred embodiment
thereof shown in the drawings, an annular
mold box 2 having a bottom forming the fol-
low-board 3, which is in the form of a ring,

- the edge of which conforms to the shape of

the pattern, which, in the present instance,
1s shown as consisting of gear teeth. This is
obtained by providing the inner edge 4 of the
follow-board with a dovetail groove 5, and
then, when the pattern is in position, pouring
in some suitable metal, as {or instance zine,
whereby, when such metal has set, the edge
6 of the follow-board entirely around the
pattern will fit such sand pattern and con-
form thereto.

Located within the opening of the mold
box and supported by adjusting means 7
carried by brackets 8 secured to the under-
side of the follow-board is this improved
pattern, which, in the present instance,
a drum 9 having an incline periph-
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65 the machine each alternate.segment is partly |

with three teeth or matrices 21.

ery 10 provided with a series of slots 11
therein, preferably corresponding i number

with the number of segments of whichthe pat-

tern is formed. This drum is supported for
vertical movement on rods 12 carried by top

and bottom plates 13 and 14 [orming the top

and bottom walls of the pattern, movement |

upwardly and downwardly of said drum

being obtained by means of a hand-wheel 15

journaled in the top plate 13 and having a
screw 16 fitting a centrally formed threaded
0p ening 17 in the druin, whereby on the turn-

of this hand-wheel the drum will be

_ moved upwardly or downwardly on 1ts guide

rods, the proper positioning of the patter

,segments being obtained by means of a

niicrometer &djllStlIlU device 18 carried by
the top plate and engaging the top of the
drum; permitting a slight increase or de-
crease of diameter of pattem

The pattern proper is made up ol a series

ol metal seements or sections 20, each having
In the |

the desired number of pattern faces.
present instance, as the pattern 15 a 66-
tooth gear pattern, three teeth are taken as
2 multlple so that each segment is provided
Each such
segment is provided with an inclined face 22
at the rear thereof, formed at the same angle
as the periphery of the drum and in position
to engage the drum. The segments are suit-
ably gmded for radial movement this being
obtained in the present instance by pr mrldmg
the top and bottom of the pattern segments
with keys 23 fitting key-ways 24 1n the op-
posed faces of the top and bottom plates 13
and 14 of the machine. Gf course, 1t 1s to be
understood that this construction could be
reversed, the plates having the keys while
the top and bottom plates e pmwded with
the key-ways.

IFor securing the segments to the drum,
suitable means 1s provided, consisting ot fas-

tening screws 25 threaded into openings 26
n the inclined rear faces of the segments.and

movable in the slots 11 of the dILll"ﬂ spiral
springs 27 being located between enlalﬂ*ec_
heads 28 of such tastemno devices and collars
or washers 29 mounted on the shanks 30 of
such Tastening devices and engaging the inner
face of the inclined portion of the drum.
The springs act to hold the pattern segments
in firm engagement with the inclined Faces of
the drum. The side faces 31 of the pattern
segments are beveled so that such segments
will slip into close engagement with each
other and present an unbroken pattern face,
and 1t therefore follows that 1t 1s 1mp1‘act1-
cable, after the sand mold has been formed,
to withdraw all of the segments simultane-
ously. 1t 1s therelore necessary that certain
of the segments be withdrawn radially from
the mold prior to the withdrawal of others
thereof, and in the present embodiment of

drawing those seements which were already
The reversal of the hand-

915,215

withdrawn before its companion seginents
are withdrawn, and to enable this to be done,

the fastening screws are provided with dif-
ferent sized heads.
ing device of each segment which 1s to be

For mstance, the fasten-

withdrawn prior to its companion segment
has a somewhat longer and wider head, as
25% as shown at the right in Kig. 6, than the
fastening devices 25°. In consequence, on
the rotation of the hand-wheel, when the
drum 1s moved downward, see ifig. 6, the
washers of the screws 25° will engage the
heads ot such {astening -devices, owing o the
small distance which the hzwe to travel

prior to the engagement of the washers with

the heads 25, so that the first set of pattern
segments will be partly withdrawn, as sh ewa
for instance at the left-hand side of g, 4

before the companion segments are started.
When, however, the drum has been further
shifted the washers-of the screws 25° will en-

cage the heads of such screws, whereupon

such companion segments will also. be with-
drawn, see Fig.
movement of the drum also further *Mt -

partly withdrawn.
wheel, -of course, will
Wardly and shift the segments into ‘proper
pesition to { 01m a new mold.

When 1t 1s desired that the mold teeth
shall have a face of less depth than the full
depth of the pattern teeth, this is accom-
plished by adjusting the pa,ttern with rela-

move the drum up-

tion toithe meld bo*«; or vice versa, this being
accomplished by PI‘OVldH’lg the brackets S

with adjusting serews 7 engaging the hottom
plate of the pattern, so that on deustmé the
screws, as shown for instance in Figs. 2 and 3,
either the whole or & half, or any desired ;par—
tion, of the pattern may be left in position to

form the desired face of the teeth.

{ claim as my invention:
1. In & mold-formmﬂ machine, the com-

bination of a series of mdmlly movable pat-
tern sections sufficient in number to form

the complete pattern when assembled, each

having a gear-tooth-formed face and means

for moving all of said pattern sections radi-
ally y away from the mold.

In a molu—formmﬂ* achme the com-

'bln&tlﬂﬂ of a series of mdmlly movable pat-

tern sections all of substantially the same

size and sufficient 1in number to form the

complete pattern, and means for moving all
of said sections racially away from the meld
each alternate one ahead of its companion
section
3. In a mold-forming machine, the com-
bination of a series of radially movable

toothed pattern segments all of substfmtlall}

the same size and sufheilent in number to

form the complete pattern, and means for

moving all of said segments radially away
from the mold, some ahead of others.

‘Lt the right thereof, this

70

75

80

90

100

105

110

115

120

130



915 215

4. In a mold-forming machine, the com-
bination of supporting means, a drum
mounted thereon for reciprocation and hav-
ing an inclined periphery, means for moving

sald drum on its supporting means, and pat- |

tern segments all of substantially the same
size and each having an inclined face engag-
Ing the inclined periphery of said drum,

~whereby on the movement of said drum the
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pattern segments will be moved radially.

5. In a mold-forming machine, the com-
bination of supporting means, a. drum
mounted thereon for reciprocation and hav-
ing an inclined periphery, means for recIpro-
cating said drum, a series of segments hav-
ing inclined rear faces engaging the inclined
periphery of said drum and gear - tooth-
formed faces, means for securing the seg-
ments to the drum, and guiding means for
the segments whereby on the movement of
sald drum the segments will be moved
radially. ' )

6. In a mold-forming machine, the com-
bimation of supporting means, a drum
mounted thereon for reciprocation and hav-
ing an inclined periphery, a series of pattern
segments carried by sald supporting means
and having inclined rear faces engaging the

‘nelined face of said drum, said dram having
siots, one for each segment, and means work.

=

g 11 said slots for fastening the segiments to
the drum whereby on the reciprocation of
the drum the segments will be moved radi-
ally, each of said means comprising a headed
device, a washer in engagement with the
arum, and a spring between said washer and
the head of said device whereby each Seg-
ment is maintained in close engagement with
sald drum. |

7. In a mold-forming machine, the com-
pination of supporting means, a drum

mounted thereon for reciprocation and hav-

g an inclined periphery, a series of pattern
segments carried by said supporting means
and having inclined rear faces engaging the
inclined face of said drum, said drum hav-
ing slots, one for each segment, and means
working in said slots for Tastening the seg-
ments to the drum whereby on the recipro-
cation of the drum the segments will be

‘moved radially, each of said means compris-
mg a headed device, a washer in engagement
with the drum, and a spring between said

washer and the head of said device whereby
each segment is maintained in cloge engage-

ment with said drum, the heads of some of

said devices being longer than the heads of
companion devices whereby some of the seg-
ments will be moved radially prior to the
movement of companion segments.

8. In a mold-forming machine, the com-
biation of a supporting means, a drum
mounted thereon for reciprocation and hav-
ing an inclined periphery, a series of pattern

segments carried by said supporting means |

r
]

3

and having-inclined rear faces engaging the

!.- inclined face of said drum, said drum having

slots, one for each segment, and means work-
Ing in said slots for fastening the segments
to the drum whereby on the reciprocation of
the drum the segments will be moved radially,
each of sald means comprising a headed de-

- vice, a washer in engagement with the drum,

and a spring between said washer and the
head of said device whereby each segment is
maintained in close engagement with said
drum, the head of each alternate fastening
device being longer than the head of its com-
panion device, whereby each alternate seg-

- ment will be moved radially prior to its com-
- panion seginent.

9. In a mold-forming machine, the combi-
nation of a mold-box having a bottom pro-
vided with an opening, a pattern made up of
a series of radially movable segments, each
having a gear-tooth-formed face, means for

moving said segments radially, and means

for adjusting one of said parts with relation
to the other.

10. In a mold-forming machine, the comn-
bination of a mold-box having a bottom pro-
vided with an opening, a pattern made up of
a series of radially movable segments, means
for moving said segments radially, and means
tor adjusting one of said parts with relation
to the other, said means comprising brackets
sectired to one of said parts and carrying ad-
justing serews in engagement with the other
part. ' -

11. In a mold-forming machine, the com-
bination of a mold-box having a bottom Pro-
vided with an opening, a pattern made up of
a sertes of radially movable segments, means
for moving said segments radially, and micans
tor adjusting one of said parts with relation

to the other, said means comprising brackets

secured to one of said parts and carrying ad-
justing screws in engagement with the under-
side of the other of said parts.

12. In a mold-forming machine, the coni-
bination with a mold-box having a bottom,
of a pattern comprising a series of tooth-

formed segments, the edge of said mold-box

bottom conforming to the shape of said
toothed segments, and means for adjusting
one of said parts relatively to the other.

13. In a mold-forming machine, the com-
bmation with a mold-box having a bottom,
ol a pattern comprising a series of tooth-
formed segments, the edge of said mold-box
bottom conforming to the shape of said

toothed segments, and means for adjusting

one of said parts relatively to the other, said
means comprising brackets carried on the
underside of the mold-box bottom and havy-
ing adjusting screws in engagement with the
underside of the pattern. '

14. In a mold-forming machine, the com-
bination with a mold-box having a bottom
provided with an opening, of a pattern
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located therein and comprising: a series ol
toothed segments, means for moving said

segments radially with relation to the hox,
and means for adjusting one of said parts

vertically with relation to the other thereby
to regulate the face of the molded teeth.

15. In a mold-forming machine, the com-
bination with a mold-box the bottom of
which is provided with an epening, of a pat-
tern located therein and comprising a series
of toothed segments, means for supporting
said segments, and means for moving said
segments radially relatively to said box.

16. In a mold-forming machine, the com-
bination with a mold-box the bottom of
which is provided with an opening, of a
pattern located therein and comprising a
series of toothed segments, means for sup-
porting said segments, and means for moving
sald segments radially relatively to said box,
some prior to others.

17. In a mold-forming machine, the com-
bidation with a mold-box the bottom of
which is provided with an opening, of a pat-
tern located therein and comprising a series

of toothed segments, means for supporting :

said segments, and means for moving said
segments radially relatively to said box and
in alternation.

18. In a mold-forming machine, the com-
bination of mold-box, a pattern comprising

“top and bottom plates, a series ol segments

ouided therebetween for movement radially
toward and from said mold-box and each
having a gear-tooth-formed face, a drum
supported between said plates and having
an melined periphery, and means for reeipro-
vy to move the
toothed segments radially relatively to said
mold-box. |

13. In a mold-forming

machine, the

combination of a mold-box, a pattern com-

prising top and bottom plates, a series of
toothed segments guided therebetween for

movement radially toward and from said

mold-box, a drum supported between said

plates and having an inclined periphery, |

means for reciprocating said drum thereby

to move the toothed segments radially rela- |

915,215

tively to sald mold-box, and means for

regulating the position of sapd drum.
20. In a mold-forming machine, the com-

bination of a mold-box, a series of radially

movable toothed pattern sections, said box
havinz a bottom having its inner edge con-
forming to and fitting the faces of said
toothed sections, means for moving said
pattern sections radially, and means for
adjusting one of said parts vertically with
relation to the other thereby to determine
the width of the face of the mold.

21. In a mold-forming machine, the com-
bination of a mold-box, a series of radially
movable toothed pattern segments, said box
having an annular bottom having its mner

edee conforming to and ftting the faces of

sald seegments, means for moving said pat-

 tern segments radially, and means for ad-

justing said segments vertically with relation
to said mold-box thereby. to determine the
width of face of the mold.

22. In a mold-forming machine, the com-
bination of a series.of movable toothed seg-
' ments sufficient in number to form the com-

plete pattern when assembled, and means
for shifting said segments to increase oOr

decrease the diameter of the pattern. .
. 23. In a mold-forming machine, the com-
‘bination of a series of movable toothed seg-

ments sufficient in number to form the com-
plete pattern when assembled, and each

having a gear-tooth-formed face, and wedge-

shaped means for shifting said segments,
some prior to others, to increase or decrease
the diameter of the pattern. _

24. In a mold-forming machine, the com-

bination of a series of movable toothed seg-

ments sufficient in. number to form the com-
plete pattern and all of substantially the

same size, wedge-shaped means for shifting
said segments, some prior to others, to
increase or decrease the diameter ol the
pattern, and rotating means for operating

said wedge-shaped means.
FREDERICK A.
Witnesses:
Liysanper E. WricHT,
BranpON HENDRICKS.

PHELPS.
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