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_This invention relates to an -apparatus for
forming castings, and relates particularly to im-
brovements in the method and ‘apparatus for
forming small'metal castings-such as crowns-and
inlays for dental application: It is among the
objects of this invention to provide a method and
apparatus for casting a plurality of small cast~
ings at the same time and for insuring- perfect
castings by providing means for uniformly. dis+
tributing the investment material over the entire
surface of the patterns:or impressions and elimi-

‘nating from the molds or dies irregularities due

to ‘air bubbles and uneven distribution of .the

investment material.

In the accompanying draWihg, I have illus-

trated a suitable mechanical structure by ‘means

of which my improved method may be executed.

It is to be understood, however, that the:draw-"

ing. is for the purpose of illustration only and
is not to be. considered ‘as limiting the. inven-
tion the scope of which is to be measured entirely
by the scope of the appended claims. i

In the accompanying drawing, -

Fig. 1 is an elevational view of a suitable: me-
chanical apparatus for carrying out the-idea of
the invention; o Ll

‘Fig. 2.is an elevational view on an enlarged

, scale of a portion of the apparatus. illustrated in

Fig. 1; : ool
- Fig. 3 is a sectional view on‘the line 3—8-of
Fig. 2; : g

Fig. 4 is a sectional view on the line 4—4 of

Fig. 3; and ; g .

Fig. 5 is a fragmentary’elevational view of a
portion of my improved apparatus, particularly
illustrating certain features of the method . of
operation thereof. S o

Referring to the drawing in detail, the numeral

10 generally indicates a machine used in form-=
ing castings, such as are used for dental crowns

and inlays.- This machine comprises a flat base

portion 11 from one side of which: a standsrd. 12
extends vertically upwardly. This standard 12
is provided at its upper end with s horizontal
portion {3 overlying the upper surface of the base
11 and through this horizontal portion adjacent
to the extremity thereof there is a vertical bore
14 through which extends a vertically adjustable
member or tool holder 5. Vertical movenient of
the member 15 in the bore 14 may bé obtained

by -suitable means, such as the binion 16 jour--
‘naled in the portion 13 of the standard 2 and

provided with gear teeth 1T which cooperate with
the teeth 17a of a gear rack formed on the side
of the member 15 adjacent to ‘the pinion. The

shaft of the pinion 16 may be extended outside -

of the standard and may be provided in:this. ex-
tended portion with .a lever I8 extending there-=
through for rotating the pinion. ‘The vertically
adjustable member 15.may be'locked in any posi=

tion of vertical adjustment by a suitable means; -

such as a set screw 20.  The member or tool

“holder 1§ is provided at the lower end thereof

with .an axial well 22 for the reception of tool
stems, and such-tool stems may be locked in the
tool-holder by suitable means, such as a set screw
24 carried by the tool holder in the portion there-
of through which the well 22 extends. A vertical
bore or aperture 25 is.provided in the base {1 im-
mediately below the tool holder 1§ in axial aline-
ment with the bore 14; the purpose of ‘the bore

10 -

25 being to support various pieces of operative .

mechanism, such as anvils, dies, turrets, and mold

_casings upon the base.: . -

In carrying out-my imprbved mefhod§ I utilize.
a. pattern holder 21 preferably formed. of. brass
or other suitable heat resisting material. @ This

15

pattern holder, as:illustrated in Fig. 2, comprises

a circular disk portion 28 upon.one side of which
is formed:a depending portion 29 having a some=-
what conical.or-spherical contour.
‘holder is further provided with a concentric aper-

20
The molded -

ture: 30 extending therethrongh. The patterns, -

as indicated at 32 and 33, are formed of wax or

‘moldine, or other suitable ‘material, and are. at- -

tached to metallic pins; as indicated at 35. The
ends of these pins opposite the ends to which the
batterns are attached are inserted in.the aper=
ture-30, and the aperture is then filled with &
material such as a_ suitable wax composition’ to
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30

hold the patterns in ﬁxed»position:relative to _the :

pattern holder. L RS :
The investment or mold. material is contained

in.a‘suitable receptacle, such as the. mold ring -

37, the bottom .of which is closed by g rubber

35

dam 38.  “This receptacle is mounted in a turret,

- generally:indicated at 40, having an upper flanged

disklike portion 41 .upon-which is formed a con.

centric stem 42 adapted.to. fit in the aperture: 25
for rotation:therein. . This: construction ‘locates
the receptacle 37. immediately ‘below -the tool
holder.-15.in axial alinement therewith for. con=
centric rotation relative thereto. - For thé pur-
pose of securing the pattern holder 27 to the tool
holder 1§, I.have provided a mechanist, general=
ly indicated at: 45, comprising a-vertical' stand-

40

45

ard 41 of preferably oblong :cross section.having -

-at the upper.end thereof a
48 of thinner section. .. - .

"To the portion 48, I have secured a stem 50

by -suitable means, such.as riveting or- welding.
This stem 50 fits into the well 22:in the tool holder
IS and may be locked therein by the set screw 24.

horizontal extensi'o‘_n,

When the members are suitably assembled, the »

vertical portion 47:of the standard is offset from
the common axis of the tool holder and the aper-,
ture 25 on.the side of the: axis‘adjacent to the
standard .12; : The lower end-of ‘the vertical .por-
tion 41 of the support 45 is provided - with a hori<

zontal aperture 83 extending therethrough, and
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in this aperture is journaled the stem of a bracket
member, generally indicated at 55 in Fig. 3. This
pracket member 55 comprises a cylindrical jour-

nal portion 56 terminated at one end by an abut- -

ment fange 58..- The journal portion 56 may e
seeured in the aperture.53 by suitable' means, such
as the bearing screw 60. A stem portion 82 ex-

tends from the flange 58 on the side thereof op-.
posite the journal portion 56 and terminates ina
flat disklike member 65 the sides of which are -
. cut away along chords perpendiculaz to the axis.

of the journal and stem to provide a retaining

member in the form of a zone-of & cirele.”” This-
retaining member is provided along the opposite.

circumferential - sides-. thereof with depending
flanges, -as indicated at 67 in Figs. 4 and 5.-:In
order to secure the pattern holder 27 to the por-

tion 65 of the hracket 58, I-have provided a pair

of ‘clips 68 ‘and 69 in the form 'of flat strap or bar
members having their outer extremities Hent un-
der, as.indicated -at-72 in Fig. 4, to form- dogs or
abutments to underlie the disk portion 28 of the
pattern holder -27. and. lateh- the -saiae’ to the
pracket. The extremities of the members 68 and
68 are bent upwatdly, as indicdted-at-15; to form

. finger pieces for moving the members. " The over-
_ lapping portion of thesetenbers sre cut away, ‘as

. 19 is inserted between the finger-pieces 196 tomor-

-~ 30
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indicated at TTin Fig. 3;and v compression Spring

mally urge the finger pieces apart-and at'the same
time urge the dogs 12 into position to-engage the
disk portion 28 of the member 21.  These mem-
bers 68 and 69 are secured to.the portion 65:0f the
member 55 by means of rivets or screws, as indi-
cated at 80, extending through-elongated slots 82
having their heads.positioned-ahove and bearing
on the upper surfaces of the members.’ “In‘com-
bination with the stidable members 68 and ©9,

I have provided a centering ‘devicein the formof -
. a block 84 secured to the disk'65 by screws, asin-

dicated ‘at-85. This member extends:across-the
members. 68 and 69 between the finger-pieces T3,
and is provided with a recess 86 iin the bottom
thereof for the accommmodation bf the members
68 and 63 and with-an:aperture 88 for the passage
therethrough 'of the spring 18. . This member 84
additionally supports the members €8 atd 69 upon
the disk§5, and also tends to Centerisiuch menibers
50 that pressure upen the finger. pieces. 16 will

_ disengage ‘both of the dogs 12 from beneath the

flanged portion 28 of the pattern.ho¥der 2. :The

journal portion 58 of the membeér §6.is provided -
_within the dperture ‘53 with: a ‘plurality ‘of radial

depressions 90 particularly ilustrated. in Fig. 4.
These depressions..are ‘spaced at. somewhat. un-

_equal angles around fthe. circumference ‘of the

journal member ‘and are: adapted to.be ernigabed
by-a detent 92 pivoted in the ‘wvertical portion 47
of -the bracket by means of a transverse pin: 83.
The detent :82 has a handle portion 9% extending
out-of the vertical member 41 and 2 dog of:latch
portion 95 adapted to engage in the recesses 90,
one side:of ‘the ‘dog 95 being roundedoff’ so. that
the member 55 may be rotated about its: axis in

. one -direction, but will be releasably restrained

from rotation in the opposite direction Yy the en-
gagement of the detent in-one of the.recesses. A
depression 96 is provided 'in the vertical ember
a1 for the accommodation. of the detent 92, -and
this' recess is “preferably covered. by -a.:plate 87

secured tothe member 47 by suitable means,such .

2§ screws -98.: "Above -the 'detént 82.-the vertical
member: is provided ‘'with 'a bore in which'is in-
serted one, end of a commpression spring ‘98 the
lower ‘end of. -which bears against:the:top of the
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detent 92 to cause the detent to automatically en-
gage in the recesses 90. It will be observed that
the detent may be disengaged from any one of the
recesses by a downward pressure upon the handie
portion 84 thereof. e
‘i ‘Referfing now to Fig.’2, it will be observed that
the disk portion 28 of the pattern holder 27 is
xnurled, as indicated at 100. ‘

The improved method of operation of this

‘device s substantially as follows: After the wax

patberns-32 and 33 are secured to the pattern
holder 27 by means of the pin 35, the finger pieces
15 ‘are pressed together and the flange 28 of the
pattern holder is inserted between the flanges 87
of the bracket 55. 'The finger pieces are then
released, whereupon the pattern holder is rotat-
ably secured in the bracket. ‘'The receptaclé -37
is filled with investment material ‘and -mounted
upon the turret 40-benéath ‘the pattern holder;it
being :understood that my improved ‘bracket has
already been properly mounted in the machine4d
and that the tool hiolder #5 is-in its uppermost
position, as illustrated in Fig. 1. ~The tool holder
is then Jowered by rotation of the pinion 16 to
immerse the ‘pattetns 32 and 33 in the invest-
ment material icontained-in the receptacle 3T.
After the patterns are completely immersed, the
pinion 1§ is Totated in the oppesite direction to
raise the tool holder I5 to its uppermost position.
The pattern-holder 27 is then rotated or oscil-
lated in the bracket 55, and the bracket: is turned
to varicus angular positions about a vertical cir-
cumference, as indicatéd in Fig. 5, during ‘this
rotation. The effect of this rotation is to cause

the investment material to spread evenly-over the

wax surfaces of the patterns and if one of the
patterns happens to be a crown in the form of-a
hollow cup, as illustrated at 33, rotation of the
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pattern holder in an inverted position-will cause .

the investment material to flow down into the ;

interior of this cup and - fill the!same. - The

i)

knurled edge provided on the disk portion 28.pro- -

vides a nreatis for rotating the pattern holdef 4nd
also a means for vibrating the same during rota-
tion by reason of the engagement of the-knurled
edge with the-ends of the flanges 67. This
vibration . has the:effect of . shaker action:and
tends to eliminate air bubbles from the invest-
ment material. coated upon ‘the pattérn and: to

distribute the investment ‘material evenly over 5

the -entire surface of ‘each pattern. -After the
investment material has been suitably distributed
by this:rotation and vibration at different -angles
-around - the.:axis ‘of ‘the bracket membei 55, .the
bracket member is rotated to bring the pattern
holder into upright position,:as illustrated in Figs,
1: and 2, the tool holder 15 is then lowered by
rotation .of ‘the pinien 8. until ‘the patterns 32
and 33 are again immersed in the investment
material contained in the receptacle 31.
sired, ‘at this point, the patiern holder may bhe
released from the ‘bracket by releasing the ‘de-
tents 12 therefrom “in the manner :deseribed
nbove, and the-casting ring 31, together with the
plate “holder 21, may be removed from the ma-~
chine 10 and set aside for the investment mate-
rial to harden and the machine used. for ancther
mold. -After the investment material has prop:+
erly set and hardened, heat is-applied thereto to
melt the wax patterns 32 :and 32 and release: the

same from the pattern holder 27.. The pattern

nolder. is ‘then .removed from the mold; and the

“metltéd wax poured out ‘of the mold. After.this
" operation, mielted metal:may be poured inte. the

mold to fornithe éastings for which the patterns

TIf-de--
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32 and 33 are made. The conical or spherical
shape of the portion 29 of the pattern holder

provides in the top of the mold a funnel to direct -

the molten metal into the channels provided by
the pins 35 leading to the molds provided by the
patterns 32 and 33. )

It will be observed that by this improved
method and apparatus I have provided a means
whereby a plurality of castings may be rapidly
made with the same machine, and also one
wherein the castings will’ be smoothly and ac-

" curately formed, since there will be no air bubbles
in the mold and no lateral movement of the pat- .

terns upon their immersion in the investment
material. :

While I have illustrated and described a par-
ticular mechanical embodiment of the idea of the
invention, it is to-be understood that the inven-
tion is not to be limited thereby, but the scope
thereof is to be measured entirely by the scope
of the appcnded claims. : ‘

Having now described my invention so that

others skilled in the art may clearly understand
_the same, what I desire to secure by Letters Pat~

ent is-as follows:
1. A device for preparing a mold for making

castings from patterns comprising, a receptacle -

for investment material, a pattern holder, means
for-supporting the receptacle and pattern holder
in vertical alinement, means for immersing said
patterns in said investment material and with-
drawing them therefrom, and means for securing

said pattern holder to said supporting means for -

rotation or oscillation of said holder about axes
disposed at right angles to each other when said

_batterns are withdrawn from  said investment
‘material, to cause said investment material to

spread evenly over the surfaces of said patterns.

2. A device for preparing a mold for making
castings from patterns: comprising a receptacle
for investment material, a pattern holder, means

- for supporting the receptacle and pattern holder
in vertical alinement, means. for immersing said -

patterns in said investment material and with-
drawing them therefrom, means for securing said
battern holder to said supporting means for ro-
tation of said holder about axes disposed at right

‘angles to each other when said patterns are with-

drawn from said investment material and means

-for vibrating said patterns when said holder is

rotated about one of said axes to cause said in-
vestment material to spread evenly over the sur-
faces of said patterns.

3. A device for preparing a mold for making
castings from patterns comprising a receptacle
for investment material, a pattern holder, means
for supporting the receptacle and pattern holder
in vertical alinement comprising, & base, a stand-
ard, and a vertically movable bracket rotatably

secured to said standard, means for detachably :

securing sald pattern holder to said brackét for
rotation relative thereto about axes located at
right angles to the axis of rotation of said bracket,
means for raising and lowering said bracket to
immerse said patterns in said investment mate-
rial and withdraw.them therefrom whereby said

pattern holder may be rotated when said pat-. -

terns are withdrawn from said investment ma-
terial to cause the investment material adhering
to said patterns to spread evenly over the sur-
faces thereof, and means for locking said bracket
at various angular positions about its axis of ro-
tation. . :

4. A device for preparing a mold for making
castings from patterns comprising a receptacle
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- holder.

3

for investment material; a pattern holder, means

comprising a -base; a standard, and a bracket ro- -

tatable about a horizontal axis for supporting said

- receptacle and pattern holder in vertical aline-

ment, means.for detachably securing said pat-
tern holder-to said bracket for rotation relative
thereto, means for moving said bracket to im-
merse said patterns in said investment material
and' withdraw them therefrom, whereby said
patterns may. be rotated when withdrawn from

10

said investment material to cause said investment

material to spread evenly over the surfaces of

said patterns, and means for positioning said:
“bracket at various angles around said horizontal
" “axis whereby said pattern holder may be rotated
"in various planes parallel to said horizontal axis. .

5..A .device for preparing a mold for making
cagtings from patterns comprising a receptacle
for investment material, a pattern holder, means
comprising a base, a standard, and a bracket for

‘supporting said receptacle and pattern suppért

in vertical alinement, means for detachably se-

curing said pattern holder to said bracket for ro-
‘tation relative thereto, means for moving said
‘25

bracket to immerse said patterns in said invest-
ment material and withdraw them therefrom
whereby said patterns may be rotated when with-

~drawn from said investment material to cause

said investment material to spread evenly over
the surfaces of said patterns, and a kniirled rim

_on said pattern holder to cause vibration of said
said -holder relative to

patterns upon rotation of
said bracket. : B
6. A device for preparing a mold for making

'castings from patterns comprising a ‘receptacle

for investment material, a pattern holder, means
comprising a base; a standard and a bracket ro-
tatable about a horizontal axis with respect to
sald standard for supporting the receptacle and
pattern holder: in vertical alinement, means for
raising and lowering said bracket in a straight
vertical line for immersing said patterns in said
investment material and withdrawing them there-
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from, latch means for detachably securing said- -

pattern holder to said bracket for rotation rela-
tive thereto about an axis at right angles to said

- horizontal axis, means for positioning said bracket

at various angular positions-about said horizontal

" axis, and a knurled rim on said pattern holder

whereby the same may be manually rotated while
held at various angular positions by said bracket.
7. A device for preparing a mold for making

& base and a standard, a tool holder mounted in
said standard for vertical movement towards and
away from said base, means for moving said tool
holder, a receptacle for investment material lo-
cated on'said base below said tool holder, a bracket
carried by the lower end: of said tool holder and
supported for rotary movement about a horizontal
axis, sald bracket Having a plate portion provided
with curved depending flanges at its opposite sides,
a pattern holder having a knurled rim positioned

slidably mounted on said plate portion and hav-
ing their outer extremities bent under said flanges
to form abutments adapted to underlie said rim

-of the pattern holder and latch the same to the

bracket, a spring between said clips and normal_ly
urging the same into holding position, and means

for securing said bracket in' various positions of

angular adjustment with respect to- said tool

JOHN M. CRAIGO.
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- castings from patterns comprising a frame having
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. between and ehgaging said flanges, a pair of clips -
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