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-Application August 14, 1942, Setial ‘No, 454,831

2-Cldiims, (CL 22-=195)

"This “invention reélates ‘to -the "art of casting
and ‘rriore “particularly ‘to ‘the ‘making "of . ac-
curately aligned vertically - spaced matched: pat-
tern segthents-of articles having symimetrical or
uosymmetrical contours, including "those where
no simple-parting line'is ‘dvailable on'the article
to.be reproduced. i

‘Heretofore in ‘the formation of matched pat-
terns ~great “difficulty “has been ‘experienced in
forming .and accurately -aligriing ‘the vertically
spaced segments of the'pattern with a sufficient
degree of accuracy to Droduce ‘sdatisfactory cast-
ings. ‘In‘the making of these matehed pattern
segments it has been ‘customary to ‘form each
segment separately o embody “the .contours of
vertically spaced “sections of ‘the article to ‘be
reproduced. A great ‘desl of"hand and.machine
work has ‘th*ere‘for‘e:been"nec’es‘sary “to accurately
Iorm-the pattern sections to*the shape and-con-
tour of “the article to be cast. -

“In “the “so-ealled “Capaco process. of -casting,
plaster‘is used as'the mold"body. The cope and
drag-sections of the mold-Having plaster ‘therein
are brought into -contact with “a. die ‘pattern
formed *of ‘combined “pattern and flask eléments.

"The "die_pattern may be of any desired size
and is preferably siubdivided into .a_plurdlity of

" simaller segments to Provide gredter flexibility
in ‘the ‘césting operation, ‘A’single pattern ‘may
OcCUBy one.or ore 6f these Smaller sections and
many differént pattern “forms may thus be used
simultaneously in the die pattern.

“Each. pattern Segment whether it ‘be a single
seginent of ‘the die Yattein or.a larder pattern
extending. over .several 6f the die pattern seg-
ments.ust.be accurately mdchined.to vty close
télerdnices to fit’ within the ‘fiask portion 6f the
die pattern to.acdurately alizn the matched pat-
terns’in thiee planes and to avoid the formation
betiween the pattern blocks of cracks into whiéh
the mold substance could. flow. :

A great dedl of tinde and éffort is this reqiired
inthe formation df each of the pattern segmerits
hecadiise each patfein block miust be individually
machined accurately “to .a Jbredetermined size
after:the patterh has'heen fortied thereon. Un-
desirable expense and ‘delgy are thus involved in
the Tormation of the pattern -etuipment.

In "the "Capaco process midlds ‘having plaster
and other dry éleivents to brovide a ‘desired de-
gree of strength are mixed with somewhat of an
exeess ‘of ‘motsture -and are-brought irito contact
with-the-tie-pattern. Thé'plaster ‘mold-sssumes
the-contour:6f the pattern- sned wfter g substan-
tially -predetermitied set “has- been ‘€fected the
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mold is -rémoved “from ‘the - die ‘pattern ‘and s -
subjected to & drying or baking process whereby
viftually ‘a1l  of the méisture in ‘the ‘plaster mold
is-dissipdted. - "The: resiilting ‘Dlaster 1mold has+a,
Very ismieoth glass-like -sUrface ‘accuratély - cén-
forming to'the eontour of the- die:pattern.

‘Due’to the’exeess of moistiire in‘the formation
of the plaster molds, the-diied ‘molds ave quite
porous-and permit the ready ‘ésCape: of entrained
air-gnd:gases formed during‘the caisting opera-
tion. “Fhe molds are “virtually 'bone “dry ‘and
therefore substantially no stean'is formisd ‘asthe
molten -alloy -or “metal is -poured iinto ‘the as-
seribled ‘molds. :

"Fhieiihgredierits ‘'of: the- plaster molds-ate such
as'to'provide a/miold having: sufficient-strength to
stpport the molten-alloy or métal ‘whern - poured
but' are-not-sufficiently $trong to. resistithe forees
exerted “thereon :quiirg ‘the -Shfinkage -6f “the
castings after -solidification, These ‘molds icol-
lapse or bredk up as‘the meétal shrinks whereby
cooling- stressés are-avoided. ift the castings.

Due to'the smooth surtace of the ‘plaster molds
the articles cast have- exceptionally :smooth-sur-
fages-and can generally‘be used‘without any ma-
chining ‘operations because the ‘castings Tollow
the ‘shape -and coritours ‘of ‘the patterns “with ‘g,
high-degree-of accuracy.: o _

My co-pending-applicdtion ‘Serizl ‘No, 451 115,
filed ' Pecember 1, 1941, discloses a'process where-
by ‘matched ‘patteins of ‘articles having variously
contoured vertically spaced sections can ‘be ac-

‘curately and economically reproduced-with'a High

degree of ‘gecuracy. In that development-femasle
impressions of ‘vertically spaced portions of “the
article ‘fo “be ‘reproduced are ‘formed ‘in a sub-
stance possessing the ‘characteristics of ge-
curately conforming-to -the contour of s ‘nrodel
of ‘an article to ‘e reproduced ‘without ‘injury-to
the surface of the .model, and male production
vatterns .are ‘formed of ‘s ‘moldahle substarice,
from ‘these female impressions. 'The ‘matched
pattern segments may be accurately lo,cated'witfh
reference to each .other by suitable locators -or
dowel pins positioned in-the die block outside of
the ‘pattern contour., o
In the use of these matched - batterns in cer-
tain' types of casting equipmetit such ss ‘the
Capaco process referred to “above, it is necessary
to"a'ccurattelymac’hiri‘e"the"exteribr‘patte’rn-’carry-
ing blocks to -a ‘predétermined- size -and shape.
Considerable time ‘and -éffort is required to-pre-
pare - ‘the patterns Tor use after ‘they -have:been
completely formed.” =~ ‘
Thé  instaiit ‘invention is :directed more par-
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ticularly to a method of forming matched pat- .

tern segments on blocks of accurate predeter-
mined size and shape in such a manner that the
minimum time and effort will be required to pre-
pare the patterns for use in various types of cast-
ing equipment after the pattern segments have
been formed.

An object of this invention is therefore to pro-
vide matched pattern segments formed in ac-
curately dimensioned frames.

A further object of the invention is to provide
pattern segments formed by a reproduction proc-
ess in accurately dimensioned frames adapted to
be accurately aligned vertically during the for-
mation of the pattern segments to form accurate
matched patterns.

Another object is to provide matched pattern
equipment formed in accurately dimensioned
frames adapted to be aligned vertically by means
of a right angle to provide matched pattern seg-
ments in the frame members by a reproduction
process.

Vet another object of the invention is to pro-
vide a production plate pattern by a reproduc-
tion method in a frame formed fo accurate di-
mensions by superimposing a production pattern
frame and a riser frame on a female impression
frame and accurately aligning the frames verti-
cally in a right angle, and thereafter limiting the
vertical height of the pattern frame by removing
the riser to accurately locate the bottom of the
production pattern.

Another object is to form patterns by a re-
production method in accurately dimensioned
frames whereby the pattern is accurately aligned
in three planes with the model o be reproduced.

A further object is to provide an improved
method of accurately controlling the over-all di-
mensions and vertical height of a pattern block
for use in casting operations wherein multiple
closely spaced patterns are employed.

Yet another object of this invention resides
in the formation of production patterns on ac-
curately finished blocks adapted to meet in sur-
face contact whereby a single mold impression
may be formed from a plurality of patterns.

Another object is to provide pattern support-
ing frames of accurate dimension having inter-
nal means to locate and support the pattern at
a desired height with reference to the frame.

Other objects and advantages of this inven-
tion will be apparent from the following detailed
description considered in connection with the ac-
companying drawings, submitted for purposes of
{llustration only, and not intended to define the
scope of the invention, reference being had for
that purpose to the subjoined claims.

In the drawings wherein similar reference char-
acters refer to similar parts throughout the sev-
eral views: :

Tig. 1 is a side elevation of a master pattern
or model of a typical article to be reproduced.
~ Pig. 2 is a plan view of the pattern or model
illustrated in Fig. 1.

Fig. 3 is a view similar to Fig. 1 showing the
pattern with parting material applied thereto to
eliminate back draft.

Fig. 4 is a perspective view of a frame member
adapted to be positioned on the parting material
of Fig. 3 to surround the exposed portion.of the
pattern or model it is desired to produce.

Fig. 5 is a sectional view taken substantially
on line 5—5 of Fig. 4, looking in the direction of
the arrows.

Fig. 6 is a sectional view illustrating the frame
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of Fiig. 4 positioned in assembled relation with the
pattern or model of Fig. 3 and having a mold-
able substance applied therein to form a female
impression of the exposed portion of the pattern
or model of Fig. 3.

Fig. 7 is a sectional view similar to Fig. 6
showing the article in the inverted position with
the parting material applied in the step of Fig. 3
removed and a moldable substance applied to the
exposed portion of the model to form a female
impression in a frame of the remainder of the
pattern or model to be reproduced.

Fig. 8 is & sectional view of the female im-
pression formed by the step illustrated in Fig. 6
with a pattern frame and a riser frame in posi-
tion thereon preparatory to forming a male match
pattern from the female impression.

Fig. 0 is an inverted sectional view of the male
pattern formed by applying to the female im-
pression of Fig. 8 a moldable substance possessing
the characteristics of filling the space within the
frames of Fig. 8 without fusing with the material
of which the female impression is formed.

Fig. 10 is a view similar to Fig. 9 showing the
riser removed and the pattern body section
threaded preparatory to applying it to casting
equipment.

Fig. 11 is a longitudinal sectional view of mold-
ing equipment showing a plurality of production
pattern members in place.

Fig. 12 is a perspective view of a modified form
of pattern frame member.

Fig. 13 is a sectional view taken substantially
on the line {3—13 of Fig. 12.

Before explaining in detail the present inven-
tion it is to be understood that the invention is
not limited in its application to the details of
construction and arrangement of parts illus-
trated in the accompanying drawings, since the
invention is capable of other embodiments and
of being practiced or carried out in various ways.
Also it is to be understood that the phraseology
or terminology employed herein is for the purpose
of description and not of limitation.

Trigs. 1 and 2 are illustrative of a master pattern
or model 10 of any article which it is desired
to form by a casting process. The pattern or
model 18 may be formed of any desired material
such as wood, plaster, metal, alloy or a composi-
tion and may be symmetrical or unsymmetrical
in form and need not have a straight parting
line.

The pattern or model {9 may for example
represent a hose fitting having an internally
threaded shank 12 communicating with a trans-
versely extended bore by way of a hollow passage-
way extended through a neck {6. The fitting
may have a hexagonal wrench engaging portion
18 and a boss 20 whereby it may be secured in
place. Cores may be employed to form the hollow
sections.

Tn the formation of matched patterns for re-
producing the article, the master pattern or
model I8 may be embedded in parting material 22
positioned on a plate 24 as illustrated in Fig. 3.
The parting material 22 may be built up around
the boss 20 as illustrated at 26 to eliminate back
draft on the pattern or model (0 and to divide
the article into vertically spaced segments
adapted to be duplicated on the pattern equip-
ment.

After the article to be reproduced has been
embedded in the parting material as illustrated
in Fig. 3, a generally rectangular shaped frame
30 having smooth external surfaces 32 and 34
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breferably: disposed at right -angles:to.each other.
and atcurately. machined to-desired: predeters-
mined dimensions; is pesitioned: on the parting.
material 22-to: surround the pattern or model- 19:

as illustrated in Fig. 6.

A moldable substance 36 possessing the:chais-

acteristics: of: accurately. -conforming: {o the ex-

bosed surfaces-of the master pattern ‘o model: 19

witheut: injuring the: surfaces thereof may: be:
introduced-into the space within ‘the: framework
39 -to- form a female itmpression of. the: exposed
portion: of the pattern or-model 10:

The substance 36 may.be -any.suitable-material:
Possessing the enumerated characteristics;. such:
for example as: plaster; ‘alloys; metals; plastic:ox:
granular materials: Where-the pattern 1@ to:he:

reproduced is formed of woed:. such:for example
as'mahogany or pine, the substance 38 if an alloy

or. metal, should possess:the ~characteristics- of:

Howing: under temperature conditions: not:inju-
rious to the surface-of the wood of which the pat=
tern or model {91is formed.

Hlustrations of desirable-alloys: for this purpose:
are-Cerrobend having a -pouring: temperature: of

approximately 160° F.; Cerrobase-having a:pouring
temperature of approximately 310° ., and Cerro-
matrix having a pouring'temperature of approxi=
mately 350° F. These alloys may safely be:-used
with - mahogany or pine wood. patterns or models
because: these woods ‘possess: the ‘physical: chars
acteristic of charring at approximately -380° .
and igniting at dpproximately 488° - The Cerio

alloys-possess:the charaeteristics 6f RoWwing and-

hardening: under -substantially: cotistant: volume:
conditiomns.

The substance: 35 may-if-desired ‘bera plastic,
either of the thermoplastic-of thermosetting: tipe;

and - preferably. embodies” the: characteristic- of

negligible-variation of velume upon-solidification:;
The substance 36 may alsobe s plasteror gypSumy
or any fine grained material possessingthe chars
acteristic: of accurately: following-the: contour -of
the master model insuch manner-that the pat<
tern may be:removed to-leave a female impress
sion 37-of the illustrative pattern:or article: 49:
Suitable allowance should be: madeé-ih-the: formae

tion of the pastern-10-for any-change ity volume:
whether by shrinkage -of-éxpansiony of the’ subs=:

stance 85.:

The substance 38 mdy be axchored: or: secured:

within the frame 30 by means of an inwardly.
directed bead or-flange-38: férmed’ in> thé inside
walls 32' and-34-of -the frame:member 39  After
the substance 35-has heen applied totlhe:master

pattern or model- 19411 the manner-illustrated-in: ;
Fig. 6. the assembly may be: inverted: and: the-

parting material: 22 and 26 removed:leaving: ex=

posed the-portion: of the pattern: {9 forinerly

covered by the parting material 22-andi26:

Another: frame- membér 40 preferdably: of: the-
same external dimensions as-the:frame-30 isnow:
superimposed on - the- frame 39:gs- illustrated (in-
The frames 30 and 4% are accurately

Fig, 7.
aligned with each other by'means-of a: rightangle

42-positioned: t6. engage -the: side and: endiwalls: ¢
of-each. of the: frames 80  and 49 “toagcurately*

align their vertical edges:
The: portion-of the pattern or-article: 19 fors

merly covered by the parting:material- 22 and-

26 is-now exposed above the:substance:36-within

the frame 40.- A substance 44-similar to-the sub=«-

stance 28: but - not fusible-therewith; by- reason
of its physical characteristics: or by reason of
the-gaddition of a:parting:material; is-introduced

into:the space within the: fraine 49-to cover: the:
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6
exposed portion:of:the patteri-10 toform: a fes
male impression 46 aceuratsly. conformingto-the:
exposed:portion of thepattern 18; The sitbstance
4435 securely: ‘anchoredswithin:the frame:40- by
means :of »af: inwardly “extendéd bead - or: flange
#8-forined in the frame mefnber 40;.

The frames 30 and 40 may now be sépardgted:
and: the pattetn or model- 18- removed to “expdse
the: female. ithpressions -31: and. 4§ it the: subs
stances:86 and 44 -of the frames 30-a1d 40 ‘respecs
tively: . These:female impressions :acclirately cons
form to:the shape -arid-contour . of the vertically:
spaced:portions' of-the pattertr 19:and: are secus.
rately spaded horizontally. and vertically. relative:

: tol'eactizother (by ‘the-location of: the. substances:

38 and 44, fixed iri the frames:30-and 80irespecs
tively: .

Male: matehed: pattern: segivents accurately
conforming to the sliape-and:contour of. the: pat=

- tetn 0:may be formed from- the:female impres=
stons: 8T and 46 by -4 reproduction: process. To.

aceuratelysligh the male matchied patterns verti-
cally i and -horizontally: additional: frames. ‘of the-
same-exterrial dimensions as:the frames: 390 and:
40-may be employed;  For example:. the : frame
39 having.the-female impression 37 in:the sub-
stance:36: mray- be- again: positioned in: the right
angle-4? asillustrated im Fig: 8: A miale pattern:
frame. $6-of the: same: longitudinal and: lateral
dimensions-as: the -frame 38 is- superimposed-on
the frame- 39 ahd is'accurately alighed therewith:
by meams of the right angle 42;

Airisér frame 82 having sn inwardiy‘offset pors:
tion 54 positioned to:lie:inside of the inner. edge
56-of the frame member 59 may be:superimposed
on the! patterii frame:59: The outer: edges: of
the'riser frame 52 miay e aligned with the ‘Teriale:
impréssion’ frame.387and-the: malerpattern: framer
58+ by means of  the right angle 42, The: riser-
framer82: is' preferably: provided with- g tapered:
inner: wall-58 .to: facilitate: retnoval of the: riser-
frame’ from: the: substance - of  which the male-
pattern: segihent’ is-formed:

ArsUbstance §0icapable of filling the female im-

: pression 37 and the space within the pattern:ang:

riser-frames -50 -and 52 respectively without fus-
ing: Wit the-substance - 36~ in- which tiie- female:
impressionis formed isintroduced theréinto:. The"
substance 63 may possess: generally sithilgr chars
acteristics as-the-substance: 36 -gnd may:if ‘desired:
be of the same material; the-physical préoperties
of - the suhstance: or: suitableparting means be-
ing:-provided. to -avoid- fusing.

Upon-solidification of:the substance §9-the riser

. frame-52-may be removed.and the-pattern frame

50 with-the -substance 69 secured- therein: sepa-
rated. from- the -frame -39-and: the substance - 36
containing the female impression 87, ag illustrated
in Fig: 9. A-male pattern:62 of the female im~

-bression. 87 is-thus -formed in the.-substance. 60

and.is-secured:to- therframe -59- by means of- an:
inwardly extended-bead 64 of the pattern frame..
50..

A:riser-portion  §8-of .the-substance 64 formed

. within the-riser frame 52 may be removed to-pers-

mit:the.male pattern 82:to0:rest on the bottom-of
the frame-5§-as illustrated - in- Fig;.10. The in=
wardly-offset portion 54-of the riser.-frame:52 pros
vides a flange-portion: §8 in the substance §0-nc-~

. curately” aligned: with-4 bottom:edge: 19-of thHe

frame:$58.- In: ferhoving ‘the: riser portibn 86. 41"
that is necessary is-that thé substance 60 be re=

movet-down: to:a point beyond-the: flange §8:as
iliustrated: in-Fig: 10, If: desiretl; a - portidn: of:
the substarice 49 adjacent the bottom 6f the pat=
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tern carrying block may be removed to reduce
the weight of the pattern equipment. The sub-
stance 60 carrying the male pattern 62 may be
provided with attaching means such for example
as threaded holes 12 to permit attaching the pat-
tern members to a flask plate T4 as illustrated
in Fig. 11.

A substance known as “moulage” may be ad-
vantageously used in the making of this pattern
equipment, Moulage is a substance having g wax
or parafin base and negative moulage may be
applied to the male impression of the pattern or
model by the application of heat and moisture
to form a female impression of the article to be
reproduced. The negative moulage is preferably
prepared for application by the application of
heat in a double boiler, a little water or other
liquid being added to bring the negative moulage
to the desired consistency. The negative moul-
age possesses considerable elasticity and may ad-
vantageously reproduce contours where there is
a considerable back draft, After the female im-
pression has been formed in the negative moulage
and it has been permitted to set, male impressions
may be formed by applying moulage to the ie-
male impression of the negative moulage.

The frames which carry the male patterns may
be of considerably less height than the frames
in which the female impressions are formed be-
cause the frames for the female impressions must
be deep enough to accommodate the portion of
the pattern or model being reproduced, and this
condition does not exist with respect to the
frames for the male patterns.

Where the male patterns 62 and supporting
member therefor are made of the Cerro alloys, a
relatively high riser portion 68 is desirable be-
cause these alloys require a relatively high head
to form with a desired degree of density. Where
the male patterns are formed of other alloys or
substances the high riser frame is unnecessary
and in many instances may be dispensed with en-
tirely. Risers may also be employed where the
female impressions are formed of the Cerro
alloys.

In view of the fact that the male pattern 62
is formed by a reproduction process directly from
the female impression of a portion of the pattern
or model 10, the male pattern follows the shape
and contour of the master pattern or model with
a high degree of accuracy.

No dowels or locators are needed to align the
matched production patterns because each of the
production patterns is accurately aligned in three

planes with reference to its associated carrying:

frame in the process of forming the patterns.
This result is achieved by reason of the fact that
the female impressions of vertically spaced por-
tions of the master pattern or article 10 are ac-
curately aligned with reference to each other by
the use of the frames 30 and 40 accurately super-
imposed on each other by means of the right an-
gle 2. The matched male patterns being formed
by a reproduction process in frames accurately
aligned in two horizontal planes by means of the
right angle 42 and vertically by the mating edges
of the frames with reference to the frames 30 and
40 are thus accurately located horizontally and
vertically with reference to each other.

The male pattern 62, frame 50 and flask T4
(Fig. 11) form what may be called a die pattern.
This die pattern may be divided into any desired
number of equally or unequally spaced sections.
An individual pattern may occupy one or more of
these equally spaced sections. The frames 50
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carrying the matched pattern segments are ac-
curately aligned with each other to locate the
various male patterns positioned in the flask 14
in proper alignment and to avoid the formation
of cracks between the pattern block members
into which the mold material might flow.

In the Capaco process referred to above, die
patterns 12’° x 18’’ dimensions have heretofore
been employed. These die blocks are divided in-
to twenty sections, each section being approxi-
mately 134’ X 57’ x 1%’ high. Each of these
pattern carrying unit sections in the Capaco
process must be accurately machined to a toler-
ance of approximately plus .0000 minus .00025,
after the production pattern has been formed
thereon. Time consuming and expensive opera-
tions are thus involved.

These oOperations are entirely unnecessary
when my improved process is employed because
'a number of pattern frames may be accurately
formed to a desired dimension and may be used
over and over again whenever the patterns are
changed, the substance 68 of which the produc-
tion pattern is formed being removed when it is
desired to change the die pattern. If Cerrobend
is used to make the male patterns, it may be read-
ily removed by placing the frame with the pat-
tern in place in water and boiling it because the
Cerrobend has a pouring temperature of 160° F.
and this temperature is not sufficiently high to
spring or warp the frame.

In forming castings from the die pattern illus-
trated in Fig. 11, the mold forming substance may
be applied to the die pattern to form the verti-
cally spaced cope and drag sections of the mold.
Any desired substance may be employed as the
mold material such for example as plaster, ce-
ment, sand, any granular substance possessing
the desired characteristics, etc., and the castings
poured after the molding substance has been
properly treated.

Tt will be understood that the patterns formed
in this manner embody suitable dimensions to
compensate for shrinkage of the casting. If the
female impressions or the male patterns are
formed of substances which do not possess the
characteristic of substantially constant volume
upon solidification, suitable allowance should be
made to compensate for the expansion or con-
traction of the material of which the pattern 1s
formed.

Figs. 12 and 13 illustrate a modified form @
the invention wherein a frame member 80 may
be formed of sheet metal, stamped or rolled to
form an inwardly extended ridge or bead 82 to
retain the material of which the pattern seg-
ments are formed. The frame member 80 may
be welded together as at 84 and the outer sur-
faces may be machined or ground to bring the
frame to the desired dimensions. If desired,
cast frames having roughened internal surfaces
and smooth external surfaces may also he em-
ployed.

Segmental patterns formed of a plurality of
individual blocks may be formed in segmental
frames of keystone, triangular, circular or any
other configuration to form circular, annular or
other shaped articles such for example as fly-
wheels, pistons, ete.

The patterns formed as disclosed herein may
be used for casting any alloys or metals, and are
not limited to use where a die pattern having a
plurality of pattern blocks are employed.

Cores may be employed with this pattern
method by merely locating suitable core prints
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on this pattern as is well known in the art. Im-
pressions of these core prints are transferred by
the foregoing process to the female impression
so they are reproduced in this final pattern equip-
ment for the placement of the cores upon closing
the mold:

It will be understood that this frame method
of forming patterns may be used to form a base
for stripper plates of the types disclosed in my
co-pending application Serial No. 421,115, filed
December 1, 1941,

I claim:

1. The method of making production patterns
on bases of predetermined accurate external di-
mensions which comprises forming an accurately
dimensioned frame to carry the pattern thereby
assuring accuracy as to length and width and
broviding an indication as to the desired height,
forming a frame having similar length and width
dimensions to carry a mold having an impression
of the pattern to be formed, superimposing the

. pattern carrying frame on the mold carrying
frame, and superimposing on the pattern carry-
ing frame a third frame having similar external
length and width dimensions adapted to overlie
the inner wall of the pattern carrying frame to
establish a point for dimension change of a pat-
tern forming substance cast into the pattern
carrying frame and the mold impression of the
pattern to be formed to serve as an indication
of the amount of material to be removed to cause
the pattern base to conform to the desired height
dimension.

2. The method of making production patterns
on bases of accurate external dimensions in
three planes which comprises forming pre-
fabricated pattern carrying frames having ac-
curate length width and height, forming pre-
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10
fabricated mold carrying and riser frames hav-
ing accurate length and width dimensions corre-
sponding with the length and width dimensions
of the prefabricated pattern carrying frames;
forming a mold impression of a master pattern
in the mold carrying frame, removing the master
pattern from the mold impression, superimposing
the pattern carrying and riser frames on the
mold carrying frame, aligning. the edges of said
frames, introducing a pattern forming substance
to fill the mold impression, patiern carrying
frame and extend into the riser forming frame,
removing the pattern carrying frame and pattern
from the molding carrying and riger forming
Trames, and removing the riser,
"RAYMOND J. MILLER.
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