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UFE INCORPORATED GUIDELINES FOR MOLD
SURFACE TREATMENTS

(Each specific application requires manufacturing approval)

PLATING APPLICATION
NICKEL 1. Production medical molds; All mold base plates
CHROME 1. Production cavities producing transparent part with

visual specifications (non-corrosive polymers).
2. Not intended for lense quality cavities.

ARMOLOY 1. All production mold components using mineral and
glass filled materials.
2. High volume cavities using acetal materials.
3. All medical mold cavity details and ejectors.

TITANIUM NITRIDE I. Slides, wear plates, and core pins with steel to steel
contact on high volume molds.

Definitions:
PRODUTION MOLDS ~ Volumes in excess of 250,000 annually per cavity.

HIGH VOLUME MOLDS — Volumes in excess of 750,000 annually per cavity.

ENG. DATA, PG 1, 2/01
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UFE INCORPORATED GUIDELINES FOR MOLD
SURFACE TREATMENTS

PLATINGS

Electroless Nickel

History — Plating thickness is difficult to maintain within tenths of
thousands. Generally .0005 to .001 is typical for plater’s
tolerances. Also, thickness is controllable in this range. Electroless
nickel characteristically deposits to the same depth on all surfaces,
grooves, slots and blind holes will receive the same thickness of
plating as the rest of the part. Surface hardness is 45 Re. Parts are
exposed to 200 deg. F during plating, and will withstand 700 deg. F
upon completion.

Applications:

o Non cavity surfaces,

o Mold plates exposed to water — water lines, o-rings between
plates.

g Emergency build-up for cavity resizing. Can be built-up to .010
inch. Not intended for a permanent correction, as polymers will
wear away nickel.

@ Mold plates for medical molds.

o High volume molds (ease of maintenance)

Chrome

History — Chrome is hard and brittle. As i builds in thickness it
develops a pattern of tiny cracks because the stresses become
greater than the strength of the coating. These cracks form patterns
that interlace and sometimes extend to the base metal. Average
hardness is in the range of 66 to 70 Re. A deposit of more than
.001 thickness is essential for its true hardness when applied over

hardened steels. Hardened steels can be “flashed” chromed to
.0002 and retain hardness. Plating can be applied from .00002 to
.0005. It can be applied to thicknesses of .010 but not evenly
distributed.

Applications:
o Not to be used on surface requiring lens quahty finish.
o Do not chrome plate after exposure to molding resins.

Armoloy

History — Armoloy is an Electro deposited hard chrome coating. It
provides corrosion and wear resistant surface. Hardness is from 70
to 72 Re. It produces very little contour build-up and can be
applied in thicknesses from .00002 to .0002 inch. Normal
recommendations are .0001 to .0002 inch, which makes it ideal for
detailed cavities and sliding components. Armoloy gives an
extremely even distribution on all surfaces and holes. Armoloy can
be applied successfully after mold tryouts to accommodate tool
resizing.

Suggested Applications:

o Cavity components and ejector pins, blades.

N Medical molds (white or colored materials)

o Production tools running abrasive, mineral, or glass-filled
materials.

o Reduce wear, steel to steel contact (ejectors and sleeves for
medical molds)

o Armoloy on lens quality requirements will dull surface
appearances. Use with SPE-SPI # 2 finish or greater.

ENG. DATA, PG 2, 2/01



MOLD DESIGN FOR PROCESSIBLITY

. Gate location in the thickest wall section.
. Mold layout to allow for uniform cooling in cavity blocks.

Draft on deep walls. 1 deg. per side under 1.0 inch depth.
2 deg per side over 1.0 inch depth. Non-functional areas
to have maximum draft allowed.

. Vent ejector pins as needed, all CAMM parting hnes,
mold parting lines, runners and faces of insert
components.

. Runner and branch intersections to be 1/8 inch radius
minimum or 1/2 of the runner “O” dim, sprue to runner
intersection 1/8 inch radius minimum.

. Runner volume not to exceed 1/3 of the shot where
possible.

. The diameter X length of the runner cold slug to be twice
the square of the runner diameter.

. Provide guidance within the cavity block to engage before
telescoping shutoffs.

. Moving components to have safety protection.

Parting lines and ejector pins not to be located on areas of
surface requiring printing or hot stamping,

L.

K.

Tool or fixture is safe to control and operate.

Tool or fixture can be operated without damage to the tool
or machinery.

Parts must fit fixtures. Inserts must fit molds. Fixtures
must function as designed, and accomplish the desired

tasks.

ENG. DATA, PG 4, 2/01



MOLD DESIGN FOR PROCESSIBLITY

. Gate location in the thickest wall section.
. Mold layout to allow for uniform cooling in cavity blocks.

Draft on deep walis. 1 deg. per side under 1.0 inch depth.
2 deg per side over 1.0 inch depth. Non-functional areas
to have maximum draft allowed.

. Vent ejector pins as needed, all CAMM parting lines,
mold parting lines, runners and faces of insert
components.

. Runner and branch intersections to be 1/8 inch radius
minimum or 1/2 of the mnner “O” dim, sprue te runner

intersection 1/8 inch radius minimum.

. Rumnmner voiume not to exceed 1/3 of the shot where
possible.

. The diameter X length of the runner cold slug to be twice
the square of the runner diameter.

. Provide guidance within the cavity block to engage before
telescoping shutoffs.

. Moving components to have safety protection.

Parting lines and ejector pins not to be located on areas of
surface requiring printing or hot stamping.

Tool or fixture 15 safe to control and operate.

. Tool or fixture can be operated without damage to the tool

or machinery.

Parts must fit fixtures, Inserts must fit molds. Fixtures
must function as designed, and accomplish the desired
tasks.

. Tool must open, close, fill and eject without assistance of

mold release.

. Tool must not léeak water or oil.

. Part is molded with acceptable finish.

1. Mold will run and produce parts without visible burn
marks during final sample run.

2. Weld and flow lines will not appear on areas of part,
which function under forces of load.

3. Will produce aesthetically acceptable parts
consistently.

. Parts and runner consistently clear the mold companents

during the final sample run.

. Maximum allowable fiil variation between cavities by use

of the short shot method will be 5% of part weight
(MoldFlow)

ENG. DATA, PG 4, 6/99%



MOLD DESIGN FOR PROCESSIBLITY

R. Mold steel must be adjusted so that x-bar will be within
the range of print nominal + 15% of the tolerance range
(center 30% of specs). An option to steel adjustment is to
persuade the customers to change the print.

ENG. DATA, PG 5, 6/99
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PART DESIGN FOR PROCESSIBILITY

Optimum gate location may require change of wall
section. Locate gate in thickest wall section and consider
material flow, glass orientation, etc.

Adjoining walls and ribs to be 60% thickness of main
wall.

Radius at wall and rib intersections to be a minimum of
0157,

Secondary operations engineering to be consulted for part
design input when applicable, i.e., hot stamping, pad
printing, ultrasonic inserting, gate removal, ete.

1%4° draft required for each .001” depth of texture.

Can 1ib or internal comer radius help control warp?

Does design of part require alteration to allow appropriate
cooling?

Is there a better material choice to be recommended to the
customer?

Is the part detail formed by a slide action appropriately
supported to eliminate distortion when slide is pulled?

Is the wall thickness specified appropriate for the size and
configuration of the part?

11. Is coring required?

ENG. DATA, PG 6, 6/99



MOLD AND CAVITY ALIGNMENT MATRIX

The following matrix should be used to determine the necessary guidance system in designing and building tools. This matrix
was developed based on piece part complexity, maintenance and processing. This may not cover all circumstances but should

act as a guideline to produce initial design.

ENGDATA, PG 7, 6/9%



MOLD AND CAVITY ALIGNMENT MATRIX

Tool complexity or Maintenance
consideration

Increasing part complexity and
narrowing process window

o Standard mold base w/ leader
pins & bushings

= No special provisions for
alignment A & B sides

= In addition to std. Leader pins
& bushings: side and top
locks required on mold base
only for final alignment

« Use for large cavities and/or
heavy tools

¢ Taper locks or strawberry pins
required in cavity blocks

“» Increased maintenance needed
discrepancies will alert
conditions

» “0” zero clearance leader pins
or taper cavity

s A & B side temperature must
be consistent side to side

 Part requirements allow for

cavity A & B misalignment

>.005"

» No delicate cores or slide by
shut-offs are required

a Platen “drop™ or press wear and
mainterance is not an issue

NORMAL

» Part requirements demand that
cavity misalignment A & B be
0015 to .005”

» No delicate cores or slide by
shut-offs are required

* Platen “drop” or press wear and
maintenance is not an issue

NORMAL

s Part requirement demand that
cavity misalignment A & B be
<0015~

» Delicate cores are present

= No slide by's or telescoping
cores

s Compensation for platen “drop”
required

NORMAL

® Part requirement demand that
cavity misalignment A & B be
0007

# Delicate cores with slide by’s

and telescoping cores are

present

NORMAL

ENG DATA, PG 8, 6/99




UFE INCORPORATED GUIDELINES FOR MOLD
LUBICATION AND CLEANING

For medical molds or tools requiring no grease or
lubricant residue on parts, a class I lubrication has
been specified as follows:

Class II Lubrication

The same criteria as for Class I Lubrication should be
followed except more ample amounts of lubricant can be
applied to ejector pins, blades, sleeves and cam pins. In
addition to this, the following items should be considered on
hot oil tools or In extreme cases:

Class I Lubrication

o Use a light film of high temperature food grade grease on
gjector blades and sleeves.

* Apply ample amount of food grade grease to unscrewing
cores, slides and gibs.

s Apply small film of grease to inside of cam pin holes and
leader pin bushings.

e Apply light film of food grade lubricant to gjector pins
unless they have been tin plates and cavities are Armolloy
plated, in this case, ejector pins can run dry.

= Automatic greasers with zirk fittings on bushings.

» Apply to leader pins (650 deg F high temperature grease
does not hold up).

s On the Process and Routing msure that tool is checked
and the above items covered every 48 hours.

NOTE:

It is important the gjector blades, pins and sleeves have
.0004/.0006 total clearance in any direction after plating is
applied. Every attermpt should be made to have pins Titanium
Nitride plated before the first sample. Also, all tools should
be lubricated properly during final assembly in the tool room.

ENG.DATA, PG 9, 6/99



UFE INCORPORATED GUIDELINES FOR MOLD
LUBRICATION AND CLEANING

Pre-Cleaning of Tools

It was determined that two levels of pre-cleaning should be
used for molds, and the proper method should be specified on
the Process and Routing Sheet. They are as follows:

Parting Line Pre-Cleaning

Clean tool with mold cleaning solvent from parting line only,
spray on rag and wipe parting line, DG NOT spray directly on
parting line components, wipe clean. This WILL NOT extract
oil reside from between inserts, slides, etc. (If over
abundance of grease or oil is present on the slides and
gjectors; these areas should be disassembled and cleaned as
necessary).

Complete Pre-Clean

Complete disassembly of tool required. Finally, wipe all
components with alcohol and lubricate as necessary.

ENG.DATA, PG 10, 6/99
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UFE Mold Classifications

These items will be required for the mold class’ UFE1 through UFE3.

1.
2.
3.
4.

Thermocouples (Minimum of 1 per A and B side of mold).

Cycle counter.

Built with in the guidelines of the UFE Mold Specification Book.

All Ejector pins and ejector sleeves with an outside diameter of 1/16" and larger
will be provided with vents, in either the form of a ring or small flats, to a escape
groove. Vent dimension to be determined at final design review. There maybe
cases in which this would be undesirable or impractical, in which case the Project
Manger or their representative can approve a deviation to the standard. This is to
be documented in writing by the supplier.

Class UFE1: Cycles of one million or more. This class is suggested for molds requiring
life of production guarantees.

1.

2.

TPCRE

12.

13.

14.

Detailed electronic mold design per UFE Mold Design Documentation for UFE1
class molds.

Mold base will be made of stainless steel and have a hardness mmimum of 300
Bhn, for the A & B plates and any other plate or component in which cooling
lines are present. All other components will be of steel with a minimum hardness
of 300 Bhn.

Cavities and cores must be hardened to a minimum of 48 R/C.

Cavities and cores will be inserted into mold base.

. Mold build contractor will be responsible to provide venting of all gas trap areas

identified during the final design review meeting.

All other details (slides, heel blocks, gibs, wedge blocks, runner plates, etc.) also
t0 be hardened tool steel.

Inserted runner plates required.

Parting line locks are required.

Ejection will be guided.

. Slides must have wear plates.
. Temperature control provisions to be in cavities, cores, slides, and inserts

wherever possibie per guidelines of the UFE Specification Manual.

Water channels in the cavity and core blocks will be electroless nickel-plated
following heat treating prior to final detail machining. (Unless cavity or core steel
is made of stainless)

Molds to be used for automotive customers will contain the provisions for at least
one cavity pressure fransducer. Required slot and/or installation requirements will
be provide, however the transducer is not required.

Critical dimension steel inspection report required per UFE PRO-2354,

Section A, PG 2, 7/03
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UFE Mold Classifications

These items will be required for the mold class® UFE] through UFE3.

1.

2

-

3.
4,

ECRS

7.

Thermocouples (Minimum of 1 per A and B side of mold).

Cycle counter.

Built with in the guidelines of the UFE Mold Specification Book.

All Ejector pins and ejector sleeves with an outside diameter of 1/16" and larger
will be provided with vents, in either the form of a ring or small flats, to a escape
groove. Vent dimension to be determined at final design review. There maybe
cases in which this would be undesirable or impractical, in which case the Project
Manger or their representative can approve a deviation to the standard. This is to
be documented in writing by the supplier

Class UFE2: Mold life guarantees not to exceeding one million cycles.
1.

Detailed electronic mold design per UFE Mold Design Documentation for UFE2
class molds.

Mold base will have a minimum hardness of 300 Bhn
Cavities and cores must be harden to a mimmum of 48 R/C
Mold build contractor will be respensible to provide venting of all gas trap areas
identified during the final design review meeting.
Temperature control provisions to be in cavities, cores, slides, and inserts
wherever possible per guidelines of the UFE Specification Manual.
The following items may or may not be required. The requirements need to be
specified at time of quoting;

» Are the cavities and cores to be inserted?

« Specify material types and hardness for the cavities and cores.

e Specify material types and hardness for associated components like slides,

heel blocks, wedge blocks, etc.
» Inserted rurmer plates are recommended for abrasive resins.
» Parting lock locks should be used if part design requires this type

alignment.

e Slide wear plates are required if the mold temperature is to exceed 200
deg. F.

o Corrosive resistant plating of cavity and core water channels maybe
required.

Critical dimension steel inspection report required per UFE PRO-2354

Section A, PG 3, 7/03



UFE Mold Classifications

These items will be required for the mold class’ UFE1 through UFE3.

1. Thermocouples (Mintmum of 1 per A and B side of mold). I mold is stand alone
with it’s own mold base.

2. Cycle counter. Not required on MUD type tools.

3. Built with in the guidelines of the UFE Mold Specification Book.

4. All Bjector pins and gjector sleeves with an outside diameter of 1/16" and larger
will be provided with vents, in either the form of a ring or smali flats, to a escape
groove. Vent dimension to be determined at final design review. There maybe
cases in which this would be undesirable or impractical, in which case the Project
Manger or their representative can approve a deviation to the standard. This is to
be documented in writing by the supplier.

Class UFE3: Expect life of 500,000 cycles or Iess.
1. Mold design will be per UFE Mold Design Documentation for UFE3 class molds.
2. Mold base will be of medium carbon (SAE 1030) steel minimum.
3. Cavity and cores minimum P-20 pre-harden to 28¢ BHN or higher
4. Cavities and cores may be cut directly in mold base plates. However this is not
recommended for abrasive of filled materials.
5. Mold build eontractor will be responsible to provide venting of all gas trap areas
identified during the final design review meeting.
6. Critical dimension steel inspection report required per UFE PRO-2354
The following items may or may not be required. The requirements need fo be
specified at time of quoting:
» Inserted runner plates
s Slide wear plates
Harden tool steel in cavity, core, and/or inserts.
Parting line locks

e

]

Class UFE4: This is a prototype mold that is to be run in a UFE molding press. Cycle life
of 100,000 cycles or less. Abrasive and filled materials will cut cyele life expectance by
up to 50%. Used only for prototype molding. Quality of part should not be guaranteed
past the stated cycie life.

Mold design will be per UFE Mold Design Documentation for UFE4 class molds.
Mold base can be of mild steel or aluminum

Cavily may be of any steel or aluminum and may be cut directly into mold base.
Mold build contractor will be responsible to provide venting of all gas trap areas
identified during the final design review meeting.

5. All other extras are optional and need to be specified at time of quoting.

b\

Class UFES: This is a prototype mold that we will purchase from an outside prototype
part vendor. lis life is that which the vendor states it to be or as we request. There are no
stated guidelines and it should never be expected that this class of mold could be runin a

UFE molding press. The tool will be of sufficient strength and durability to meet the part
requirements and molding life.

Section A, PG 4, 7/03
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UFE INCORPORATED MOLD DESCRIPTION

I.  DESCRIPTION OF MOLD

A. Just a word about UFE Incorporated built molds.
We are attempting to produce a mold that matches
our customer’s requirements and quality at a
competitive cost. In other words, don’t overbuilt
and over price ourselves.

B. UFE Incorporated tooling is to be quoted and
built per Mold Specification Form 122 (see
Section A, PG 5) with reference to UFE
Incorporated Mold Specification Manual.

Section A, PG 1, 2/01
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UFE Incorporated
Mold Manufacturing

MOLD SPECIFICATION FORM

SEE UFE FORM 521122

Section A PG 5, 2/01



TO: FR:

Date:

®

ufe

UHITED FOQ HEILELLENCE

Mold - RFQ - Specification

RFQ #

Rev. Number;

[ ITo be specified on a shrink prin.

Customer Name: File Name:
Part Name: Part Number:
Resin: Shrinkage: {_luniform
Moid Base Size: Cavitation: Machinge Tonnage:

Mach. Make;

Mold Type: [ 2Platc [] 3 Plate [ Vertical [ ] Unscrewing [] Insert (Pickouts)[_] Other

[ Stack 1 M.U.D.[J UFEBillet ] Quick Change

Gate Type: Runner Type: Cavity Finish: Cere Finish:
LT Pin i Cold I SPI/SPE# CISPI/SPE #
[] Tannel {1 Hot Runncr System [1EDM JEDM
[L] Edge [1 Hot Spruc [ Texture/Plating [C] Texture/Plating
] Spme [] Hot Drops Describe: Describe:
2] valve [ Other:
Ejection: Cams; Misec:
“A” Side “B" Side
Pin [l [ AnglePins [ Date Insert
Blade [ [ Hydraulic [] Pressare Transducer
Slesve [ ] [[] Pneumatic [ ] Customer Logo in mold
Stripper Ring or plate [] [] Electric [} Customer Mold I
Lifts ] ] UFE Logo in mold
2 Stage | ] [ ] [1 Farly Retum ejection system
Air ] [ ]
Delayed ]
Manually Removed ]
UFE Mold Classifications: (Refer to UFE Mold Specification Book for details)
[J UFE1
Cavity & Core Steel: [ Stainless Stee! [ Hardened Tool Steel
[] UFE2
Cavity & Core Steel: [} Stainless Steel [ ] Hardened Tool Steel

Associated Components: [ | Stainless Steel [ 1 Hardened Tool Steel

[} Inserted Cavity & Cores L1 Inserted Runuer Plate [1 Parting Line Locks
[l Guided Ejection {1 Stide Wear Plates [ ] Plate water lines
[J Mold Temperature will exceed 200 deg. F
[] Other: Describe

[ JUFE3
Cavity & Core Steet:  [] Stainless Steef [ ] Hardened Tool Steet [ Pre-Hard Steel
Associated Components: [_] Stainless Steel [ Hardened Tool Stee! || Pre-Hard Steel
[1 serted Cavity & Cores [1 mmserted Runner Plate [ 1 Parting Line Locks
[.1 Guided Ejection [ ] Slide Wear Plates {1 Plate water lines

[] Mold Temperainre will exceed 200 deg. F
[ ] Other: Describe

[JUFE4 [ Parting Line Locks
Describe:

[ UFES Describe:

521122 04/06/01




TO:

Date;

ufe

UAITES FON EXCELLEJIGE

Customer Name;

Fari Name:

®

Mold - RFQ - Specification

RFQ #

File Name:
Part Number:

Resin:

Shrinkage: [_Juniform

Rev. Number:
[_]To be specified on a shrink print.

Mold Base Size:

Cavitation: Machine Tonnage:

Mach. Make:

Mold Type: [1 2Plate [ ] 3Platc [1 Vertical ] Unscrewing [ 1 Insert (Pickouts)[ ] Other

[ stack [ M.U.D.[ 1 UFE Billet [ | Qnick Change

(zate Type: Runner Type: Cavity Finish: Core Finish:
] pin []Cotd (I SPI/SPE# [CISPI/SPE#
[] Tunnel "1 Hot Runner System I EDM ] EDM
[] Bdge [ Hot Sprue [ Texture/Plating [ 1 Texture/Plating
[] Sprue ["] Hot Drops Describe: Describe:
1 vatve [T Other:
Ejection: Cams: Misc:

“A”Side  “B” Side
Pin [ ] [] AnglePins [ ] Date Insert
Blade [ ] " (] Hydrawlic  [] Pressure Transducer
Slegve [ ] (] Pnewmatic [ Customer Logo in mold
Stripper Ring or platc [ [ ] "1 Electric [1 Custorser Mold ID
Lifts [} ] [ 1 UFE Loge in mald
2 Stage [ ] [} Early Retum ejection system
Air ] [
Delayed n [ ]
Manuaily Removed [ ]

UFE Mold Classifications: (Refer to UFE Mold Specification Book for details)

[ UFE1

CIUFE2

(1 UFE3

1 UFE4

[ UFES
521122 04/06/01

Cavity & Core Steel:  [[] Stainless Steel [] Hardened Tool Steel

Cavity & Core Steel: [ '] Stainless Steel [ ] Hardened Tool Steel

Associated Components: [|  Stainless Steel [ ] Hardened Tool Steel
[ Inserted Cavity & Cores ] Inserted Rummer Plate

[V Guided Ejection ] Stide Wear Plates

1 Mold Temperature will exceed 200 deg. F

[T Other: Describe

[ ] Panting Line Locks
{7 Plate water lines

Cavity & Core Steel: £ 1 Stainless Steel |1 Hardened Tool Steel

Associated Components; [ ] Stainless Steel | Hardened Tool Steel
[l Inserted Cavity & Cores [] Inserted Runner Plate

[] Guided Ejection [] stlide Wear Plates

[ 1 Mold Temperature will exceed 200 deg. F

[J Other: Describe

U1 Pre-Hard Steel

[l Pre-Hard Steel

{1 Parting Line Locks
[ 1 Plate water lines

[] Parting Line Locks
Describe:

Describe:
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MOLD DESIGN._ AND DRAWINGS (

(WHICH VENDORS ARE TO SUPPLY)

GENERAL DESIGN PRACTICES
A. Layout printings and lines must be dark and legible.

B. Layouts should be on UFE Inc. or customer borders. See Form
122. Obtain borders from UFE Inc., Engineering Department.

Standard UFE Inc. border sizesare: A-8.5x 11,B-11x 17
C-17x22D-22x34E-34x44

C. Layout should have customer name, part number and UFE Inc.
job number on it.

D. UFE Inc. should get original mold layout drawing for
preliminary and final approval.

E. Layouts should be positioned and labeled per drawings on page
2 section B.

F. Prior to ordering material, preliminary mold design should be
submitted for approval in writing. Completed design should be
approved in writing. (prior to cutting steel) The original
drawing is necessary for our approval.

G. At time of delivery of the mold to the receiving business unit
within UFE: Mold class: - UFE1 & UFE2 & UFE3 the
supplier will provide a detailed electronic database of the mold
as it was at the time of mold build completion. This database
will reflect all revisions formally and informally made. Informal
is defined to mean any actual steel dimension that is greater
than .001” difference from the original design. Further after Jan.
1, 2002 the electronic database will be a “solids™ file either in
Unigraphics format or convertible to Unigraphics.

In addition the supplier will maintain at his facility all
electronic programming files of the mold construction for a
period of 3 years. UFE will also be given free access to these
files, so long as any actual tool work that they may be uged for
is done at the original suppliers tool shop.

K.

Mold class - UFE4 the supplier will provide a 2D elcctronic file
or paper prints of the design updated to show the mold as it was
at the time of mold build completion with all formal and
informal changes show.

When cavity details are required, details should be derived from
the mold layout. Provide enough details and dimensions
{finished cavity dim) for the toolmaker’s requirements.
Tolerances are unnecessary for dimensions unless mentioned in

quote,

Layout molds for wipers and part pickers when required. (Van
Dorn and Stokes: Wipers - Top to bottom / Pickers - Back to

froni.)

If the mold layout is for a customer on customer border
The vendor should request a copy of "Tool Design Guidelines"

The purpose of this manual is to provide as much insight on
general and specific rules and practices of design considerations
and/or components as possible. However, it is feasible that a
design or an integral part of a design may fall outside the rules
and practices of this manual. When this occurs, all customer
concerns and financial risks must be addressed in writing,
preferably in the form of an FMEA. After evaluation of ail
concerns and risks, approval shall be obtained from all of the
following individuals; Project Manager, Engineering Project
Manager, Business Development Manager and Plant Manager
of the designated molding plant.

Layouts must meet requirenients stated for molds on the UFE
Inc., Mold Specification Sheet. (Form 122).

Section B, PG 1, 2/01
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UFE Incorporated
Mold Manufacturing

PRELIMINARY MOLD LAYOUT REQUIREMENTS

SEE UFE FORM 510199

Section B PG 3, 7/00



UFE Incorporated
Mold Manwfacturing

PRELIMINARY MOLD LAYQUT GUIDELINES

23, Are there any featheredges of steel?

24,75 there a runner block-off on family molds?

25, Has gate location been verified by Moldflow?

_____26.Is a date code pin required?

___27. Have hydraulic cylinders been designed in the "FORWARD" or "EXTENDED" pesition while molding?
28, Balance pad required?

29. Have all customer requirements from the launch meeting been met?

PRELIMINARY MOLD LAYOUT GUIDELINE CHECK LIST

___ 1. Does mold fit in designated press size?
Base size
Shut height
Knock Out focation
EJ. travel
Full open height (including early return travel)
Shot size
Projected area
. Has DVR form been filled out?
. Are runner and sprue volumes per guote?

. Does part fall freely past all components? (tie bars, shoulder bolts, teader pins, slides, pockets, cam
pins, etc.)

. Are sliding cores always contained?

. Are W/L clear of clamps and tie rods?

L LR

, Does mold concept agree with Mold Specification Form?
8. Is gating per quote? (auto, manual)

9. If hot oil tool, is insulator pad shown? (Must maintain 7/8" clamp slot)

10. Are runners symmetrical between cavities?



UFE Incarporated
Motd Manufacturing

PRELIMINARY MOLD LAYOUT GUIDELINES

___ 11, Are any fixtures required? (gate trim, etc.)

__12.71s part towards operator side of tool?

_____13. Has shrink been determined? (Cavity ID must also be on shrink print)
14, Are there protector pins where required? (including early returns)
___ 15, Are there wear plates where required? (including gear racks)
_____16. Are parting lines necessary draft acceptable to customer?

17. Are all through holes telescoped where necessary? (double telescope if possible) (blind telescoped
not (allowed).

18. Are pickouts on A-side of too!?

19. Is miold base laid out to superior mold base specifications? (note other patierns on mold layout).

NOTES:




UFE Incomporated

Mold Manufacturing

PRELIMINARY MOLD LAYOUT GUIDELINES
Customer, Tool ID # Date
Part Number Designer
Part Name,

“These Guidelines are not intended to establish basic mold engineering, or to dictate design practice, but they should
supplement these activities. The following items should be addressed prior to considering the tool is ready for a design

review.

1. Layout should include four views. {On one sheet whenever possible)

2. Clearly label base size, plate thickness, shut height, open height and ejector stroke.

3. Show placement and size of cavities.

4. Indicate all water/oil lines, bubblers, and baffles (avoid water out top of tools when possible).

5. Show position of runner and gates,

6. Show position of support pillars.

7. Do standard locations of rest buttons and e.j. plate bolts interfere with support pillars?

8. Show ejector pins and sleeve locations.

9, Lahet and indicate amount of travel of afl P/L.

10,

11.

12,

13,

i4,

15,

16.

17,

18,

19.

20.

21,

22,

Show position of press tie bars.
Show any special mounting holes.

Show thermocouple locations. (2 on hot oit molds, preferably out top or operator side of mold key,
must clear clamp slot.

Note press size on layout.

Note nickel plating or special moldbase plate steel types on layout.
Avoid locating part directly below sprue whenever possible.

Note any special concerns on layout.

Note cavity float on print.

Note up side of mold.

Show cavity alignment systen if required.

Show all shutoffs and high wear areas (skeiches are appropriate}.

Show position of guided ejector system.

Show side/end view in the open position or parting line's dimensioned.



UFE Incorporated
Meld Manufacturing

FINAL MOLD LAYOUT REQUIREMENTS

SEE UFE FORM 510201

Section B PG 4, 7/00



UFE Tncorporated
Mold Manufacturing

FINAL MOLD LAYOUT REQUIREMENTS

Customer Tool 1D # Date
Part Number Designer
Part Name

These requirements are not intended to establish basic mold engineering, or to dictate design practice, but they should
supplement these activities. The following items must be addressed and shown on the mold layout if they apply. In addition
to the following list, it is expected that all items on the Preliminary Mold Design Requirements st are complete.

REQUIREMENTS

1. All prefiminary design requirements must be met.

2. Note cavity plating on final details only if required by the customer,

3. Note nonstandard return pins, bolt patterns, and feader pins on layout.

4, Complete bill of material including quantity, sizes, part numbers, sources, efc.

5, Cross hatching and section lines must be shown on cut-aways. (Show appropriate cutting planes on
corresponding views).

6. Show eyebolt locations and size. (All plates over 75 Ibs, Must have eye bolts).

7. Moldbase called out in bill of material including “0” dimension and catalog number.
8. Note cavity press on mold layout,

9, Note jack screw holes whenever they are necessary.

_____10. Title block must be filled out completely and signed.

___ 11, Mold Specification form 122 filled out completely and up to date.

12, 1f hot oil, Callout proper fittings and O-rings.

13. If hydraulic cylinders, use NPT connections and internal limit switches. (Safety shields should be
he included in design).

14, Cavity ID must be noted on details.

15. All electrical connector locations should be shown and connectors called out on B.O.M.

16. For 2 stage ejector systems, 2 sets of return pins are required. (also tie ejector plates together with
shoulder bolts).

17. Slide detents must be shown,

18. All hot sprues and manifold systems should have thermocouples included and on B.O.M.

19. Sprue puller pin angle should be specified if a nonstandard angle is required (see Spec. Book).

20. Note on mold fayout to stamp max. mold open, cycle number, part number, customer, and UFE Inc.

tool LD,
21. Document the mold sequence in written format on all multi-action moids on Mold Layout.

510201  06/99 Page 1 of 2



UFE Incorporated 5
Mold Manufacturing

FINAL MOLD LAYOUT REQUIREMENTS
{continued)

22 Call out stesl type and hardness required on each individual detail.

23, Plastic baffles and plugs are prohibited.

24 Where applicable, CAD/CAM database transferring can be substituted for detailed dimensioning.
(Every opportunity to maximize and enhance these capabilities should be pursued, but always
include overall dimensions and appropriate REF dimensions).

_____25.The use of “E” size drawings for details should be avoided whenever possible.

___ 26. Note ejector pin height requirements on M.L.O.

____27. Gear spec. sheet should be included on final design.

____28. Ejector pins must be .010” minimurm from cavity walis,

29, Note general radii from shrirnk print on detailed drawings as well as draft.

CHECKLIST

1. Are all symmetrical slides andjor pickouts fool-proofed? Cavity numbers on cavities, slides, holders,
etc. should be engraved at parting line and behind blocks.

2. Are gate and runner fully detailed and are they designed to moldfiow specifications? (Specify tunnel
gate angles and infersection points).

3. If moldbase is larger than 10" x 127, are bolt patterns of plates sufficient? (Add ejector stops under
areas of large ejector pins).

4. If mud set, has shoulder bolt been shown on ejector plate? (assure orientation is correct).
5. If mud is set, do water lines exit appropriately?

6. Have all sharp corners been radiused where possible?

7. Have hydraulic cylinders been doweled in place?

8. Have ejector stroke limiters been used whenever possiblie?

9. Do rotating cores rotate the right direction?

__ . 10. show P/L pry bar slots.

11. Have all customer requirements from the Jaunch meeting been met?



UFE Incorporated

Motld Manufacturing

FINAL MOLD LAYOUT REQUIREMENTS
Customer Tool ID # Date
Part Number, Designer,
Part Name

These requirements are not intended to establish basic mold engineering, or to dictate design practice, but they should
supplement these activities. The foliowing items must be addressed and shown on the mold layout if they apply. In addition
to the following list, it is expected that alt items on the Preliminary Mold Design Requirements list are complete.

REQUIREMENTS

____1. All preliminary design requirements must be met.
2. Note cavity plating on final details only if required by the customer.

3. Note nonstandard return pins, bolt patterns, and leader pins on layout.

4. Complete bill of material including quantity, sizes, part numbers, sources, elc.

5. Cross hatching and section fines must be shown on cut-aways. (Show appropriate cutting planes on
corresponding views).

6. Show eyebolt locations and size. {All plates over 75 Ibs. Must have eye bolts).

7. Moldbase called out in bill of material including “0” dimension and catalog number.
8. Note cavity press on mold layout.

9, Note jack screw holes whenever they are necessary.

_____10. Title block must be filled out completely and signed.

11. Mold Specification form 122 filled out completely and up to date.

—

12. If hot oil, Callout proper fittings and O-rings.

13. If hydrautic cylinders, use NPT connections and internal imit switches. (Safety shields should be
be included in design).

14. Cavity ID must be noted on details.

r———"

15. All electrical connector locations should be shown and connectors called out on B.O.M.
16. For 2 stage ejector systems, 2 sets of return pins are required. (also tie ejector plates together with
shouider bolts).
17. Slide detents must he shown.

—

18. All hot sprues and manifold systems should have thermocouples included and on B.O.M.

19. Sprue puller pin angle should be specified if a nonstandard angle is required {see Spec. Book).

20. Note on mold layout to stamp max. moid open, cycle number, part number, customer, and UFE Inc.
toot 1.D.
21. Document the mold sequence in written format on all multi-action molds on Mold Layout.

510201 06/99 Page 1 of 2




UFE Incorporated
Mold Manufacturing

FINAL MOLD LAYOUT REQUIREMENTS
{continued)

2. Call out steel type and hardness required on each individual detail.

23, Plastic baffles and plugs are prohibited.

24 Where applicable, CAD/CAM database transferring can be substituted for detailed dimensioning.
{Every opportunity to maximize and enhance these capabilities shiould be pursued, but always
include overall dimensions and appropriate REF dimensions).

25, The use of “E” size drawings for details should be avoided whenever possible.

26, Note ejector pin height requirements on M.L.O.

___27. Gear spec. sheet should be included on final design.

_____28. Ejector pins must be .010” minimum from cavity walls.

29. Note general radii from shrink print on detailed drawings as well as draft.

CHECKLIST

1, Are all symmetrical slides and/or pickouts fool-proofed? Cavity numbers on cavities, slides, holders,
etc. should be engraved at parting fine and behind blocks.

2. Are gate and runner fully detailed and are they designed to moldfiow specifications? (Specify tunnel
gate angles and intersection poin{s).

3, If moldbase is larger than 10" x 127, are bolt pattems of plates sufficient? (Add ejector stops under
areas of large ejector pins).

4. If mud set, has shoulder bolt been shown on ejector plate? (assure orientation is correct).
5. If mud is set, do water lines exit appropriately?

6. Have all sharp corners been radiused where possible?

7. Have hydraulic cylinders been doweled in place?

8. Have ejector stroke limiters been used whenever possible?

9. Do rotating cores rotate the right direction?

___ 10, Show P/L pry bar sjots.

11. Have all customer requirements from the launch meeting been met?



UFE Incorporated
Meld Manufacturing

INITIAL DESIGN REVIEW CHECKLIST

SEE UFE FORM 510174

Section B PG 5, 7/00



UFE Incorporated

INITIAL DESIGN REVIEW CHECKLIST

Customer Designer Date
Part Number Members Present

Part Name

Tool No.

These requirements are not intended to establish basic mold engineering, or fo dictate design practice, but they should
supplement these activities. The following items must be addressed and shown on the moid layout if they apply. In addition to

the following list, it is expected that all itcms on the Preliminary Mold Design Guidelines list are complete.

Mold Design General:

1.

2.

3.

g,

10,

Have the UFE Inc. Design Launch Meeting Requirements been met?

Have the UFE Inc. Preliminary Mold Layout Guidelines been reviewed?

Are the drawings complete and legible enough for a thorough review?
Is the cavity oriendation/Iayout optimized?

Are dimensions representing the mold size shown in the plan views?
Have consideration for a “Melt flipper” design been reviewed?

Is the running daylight identified and acceptable?

Is the TOP-OF-MOLD notation shown and acceptable?

Are parting lines and flash callout acceptable?

Additional commenits?

CJ YES CINO
Ctyes [INO
[l1ves [INO
[JYES £1NO
[JYES [INO
[1YES [INO
[1YES [INO
[ JYES [INO
(JveEs [INO

[]YES [INO

Mold Base Design:

11.

12,

13.

14.

15.

16.

17.

18.

19,

20.

Is the mold base designed to mimic a standard UFE supplier?

Does mold concept and gating appear appropriate?

Are the leader pins of adequate diameter, length and location?

Are precision parting line alignment devices shown and acceptable?
Is the press capable of sequences and actions required?

Is the sprue a limiting factor?

Is a harden runner plate required {abrasive resin)?

Does part fall freely past all mold components and water hookups?
Are the gjector couplers the correct type and located properly?

Is support pillar arrangement acceptable?

[7] Superior [] Hasco [_] Other

[ YES INO
[]YEes [(INO

[IN/A[]YES [INO

[(1YES £INO
C1ves [JNO
(1YES LINO
[1YES [INO
[1YES (INO

[ JYES [INO



UFE incorporated

21.
22.
23.
24
25.
26.
27.
28.
29.
30.
31.
32,
33.
34.
35.

36.

INITIAL DESIGN REVIEW CHECKLIST

Are protector pins required?

Is a thermocouple required?

Is a cycle counter required?

Is a cavity pressure transducer sensor required?

Is special grease required to run production?

Does the sprue bushing use 5/16-18 SH.C.8.7

Is the mold’s clamping features acceptable (7/8 clamp slots)?

Is the mold base designed for easy assembly and disassembly?
Are eye-bolt holes and pry-slots present as needed?

Are tags, warnings and other mold base markings properly shown?
Is mold function safe (finger pinchers)?

Do conditions exist that will inhibit the use of a sprue picker?
Does the mold base have corrosion protection (nickel-plate/Stainless)?
Is the mold stack height appropriate for the designated press?
Does the base fit between the tie bars of the designated press?

Additional comments?

[JYES [INO
L]vyes JNO
[JYES [INO
[ YES [INO
[1YES [INO
[1vEs [JNO
[ yes CINO
[JYEs [INO
[Jves [INO
ONn/a]Yes [INO
L1YES [INO
{INA[TYES [INO
COwa[Jves [INO
[1YES [JNO
[Jvyes [INO

C1YES [INO

Cavities and Cores:

37

38.

39

40.

41.

42,

43.

44,

Is each cavity location inserted?

Are fragile and suspect arcas inserted?

Do cavity and core blocks contain water circuits?

Are cavity components to be plated?

Is a date code pin required?

Are steel types and hardness specified and acceptable?
Is venting sufficient?

Does the mold design have adequate draft and/or radii for part release?

CONA[JYES [INO
[MINAT]YES [INO
CIn/A [T YES [INO
CIN/ACJYES [INO
[1YES [INO
[vES [INO
Jvyes [INO
[vEs [INO

. Has cavity LD. been optimized regarding location, visibility, and manufacturability? [] N/A [] YES [ NO



UFE Incorporated

INITIAL DESIGN REVIEW CHECKLIST

[CIN/A [ YES CINO

46. Are additional part markings shown on the drawings?

47. 1s the cavity finish specified on the Mold Layout? [(JYES CINO
48. Are cores, sleeves, slides and other moving parts stepped or drafted

properly for optimum wear and shut off conditions? ONA[YES [INO
49. Additional comments? [T1YES [INO
Undercut Relief System.
50. Does this design require cams, or slides? (if NO, skip this section) [ 1YES {TINO
51. Is slide(s) travel distance dimensioned on Mold Layout? [ YES [INO
52. Are spring detent devices employed on slides? 1YESs [INO
53, Are heel blocks being used to back-up slides? [1YES [INO
54. 1Is the cam pin angle different than the beel angle? C1YES [CINO
55, Is the cam pin angle dimensioned on the Mold Layout? [JYES LINO
56. Do the slides have positive stops 1o prevent over-stroking? [C1YES CINO
57. Are slide protector pins required? [JYEs [ ]NO
58. Are the slides captured by replaceable gibs? [ YES [INO
59. Are wear plates being used under the slides? 1YES ] NO
60. Are the slides removable from the parting line of the mold? [l vES [INO
61. Is cooling required/present in the slides? [Jyes [IwNO
62. Are all symmetrical slides/pick-outs fool-proofed? [IYES [JNO
63. Are cavity numbers to be engraved at parting line on all components? CJYES [(INO
64. Are hydraulic core pulls required? (if NO, skip this section) I YES [ INO
65. Is the core sequence listed on the Mold Layout? [JYES [ ]NO
66. Are the hydrautic fittings shown and acceptable? TJYES [ INO
67. Has the molding force acting on the cylinder been caloulated? ves [INO
68. Are core position switches/sensors shown and acceptable? [Jyes [INO
69. Are heels/locks being used to back-up cores? JvEs [JNO



UFE Incorporated

INITIAL DESIGN REVIEW CHECKLIST

70. Can the mold be instatled without the removal of the cylinder(s)? [(1YES [ INO
71. Are the cylinders design to be easily serviceable? C1YES [INO
72. s cooling required/present in the cores? C]YES [JNO
73. Is the cylinder type and vendor identified and acceptable? {1YES [INO
74. Are Lifters being used in this design? (if NO, skip this section) JYss [INO
75.  Are the lifters modified catalog standard components? O ves [INO
76. Are the lifters free of shut-off surfaces? [1YES LJNO
77. Are the lifters shown in both open and closed positions on the Mold Layout? Cdves [INO
78. Will the lifters interfere with anything when stroked forward? [1YES []NO
79. Additional comments? C]YES [JNO
Ejector System:

80. Does the system have enough “stroke” to remove the molded part? [1YES [ ]NO
81. Are there enough ejector locations on each part? (JYES [INO
82. Are contoured gjector pins keyed? [ONwA [T YES [NO
83. Is an ejector-positioning switch installed? CIwA I YES [(JNO
84. Are return pins indicated on the Mold Layout? [1YES [INO
85, Is guided cjector system shown and acceptable? LIYES [INO
86. Are ejector blades being used? (if NO, skip to next section) [(IYES [_I]NO
87. Are sub-inserts being used for gjector blades in the cores? [FYES EINO
88. Arc the gjector blades a single-piece type construction? [1ves []NO
89. Are the gjector blades standard catalog items? [vyEs [INO
90. Are ejector sleeves being used? (if NO, skip to next section) LIYES [INO
91. Are the ejector sleeves standard catalog items? O vyes [INO
92. Are steel types and hardness specified and acceptable? [1vYES [INO
93, Does the center pin require cooling? [1YES [INO



UFE Incorporated

INITIAL DESIGN REVIEW CHECKLIST

94. Additional comments? [1YES [INO
Cooling System:
95. s temperature control adequate? [1ves [INO

96. Are water circuits present in cavity/core blocks?

97. Are the water circuits an acceptable size?

98. Are the water fittings the proper size?

09. Are baffled circuits proportional to the supply circuits?
100. Are cascade water circuits properly designed?

161. Are water diversion plugs present and acceptable?

Odwadves [INO
[1YEs [INO
[1YES [INO

[IN/AT]YES [JNO

CIwadves [INO

[ONACYES [INO

102. Are the water circuits design to promote turbulent flow? [1YES [INO
103. Additional comments? [1YES [INO
Runner System:

104. Is a cold runner system being used? (if NO, skip to next section) C1YES [INO
105. Is the runner system designed for balanced filling? Myes LNO
106. Are the runner feeder sizes acceptable? [1YES [JNO
107. Are the runner branch sizes indicated on the Mold Layout? [JYES (INO
108. Is the gate type identified and acceptable? [1YES [INO
109. Arc cold slugs present and at proper locations? CIYES [JNO
110. Is a sprue-puller present? T1YES [INO
111. Will the runner stick to the corrsct side of the mold? Cves [NO
112. Additienal comments? [lves [[]NO
113. Is a Hot runner system being used? (if NO, skip to next section) [1ves [INO
114. Is the Hot-runner system manufacturer indicated and acceptable? [1YES [JNO
115. Is the Hot-runner system a standard stock item (i.e. Husky Pronto)? [1YES [ INO
116. Is the system gating directly into the molded part? [JYES [INO



UFE Incorporated

INITIAL DESIGN REVIEW CHECKLIST

117. Are the gate locations acceptable? [JYESs [INO
118. Are the gate sizes and types indicated and acceptable? L1YES [INO
119. Are hot-haif alignment pins and bolts shown and acceptable? [ves [ONO
120. Are the nozzle heaters and thermocouples serviceabie from the press? [_1YES [INO
121, Is an insulator plate being used? JYES [JNO
122, Is there a cooling circuit in the vicinity of the nozzie? Myes [INO
123. Does the nozzle design/type fit the molding resin? [FYES [INO
124. Are the nozzle tips replaceable or inserted for replacement? [JYES [ INO
125. Additional comments? I YES {INO
Desiogn Summary:

126. Has the mold design been optimized for manufacturability and maintenance? 1YES CINO
127. Has the mold design been optimized for CNC programming and machining? [1YES [[INO
128. Does the production plant want to order any spare components? [JYES [INO
129, 1s a customer part redesign required? [1YES [INO
130. Can the mold base be ordered at this time? [(TYES [INO
131. Can other long lead-time components be ordered at this time? L YES []NO

Comment / Action Items (Final Design Review to address action items):




SECTION C-CAVITY & FORCE DATA

Contents

CAVITY AND FORCE DATA

GEAR CAVITY CONSTRUCTION
CAVY’S FOR WIRE EDM

WORM GEAR HOB AND HOLDER
HELICAL GEAR HOB AND HOLDER
TRANSDUCER SLOTS

RJG SENSOR

Section C, 6/99



CAVITY AND FORCE DATA

CAVITY AND FORCE REQUIREMENTS

A,

All shrink dimensions must be held to within 25% of ali piece
part tolerances of £.003 or larger and within 10% of all below
£+.003. On multi-cavity molds, details to be repetitive to
within 10%

Jig grind all round cavity holes and insert unless otherwise
specified by UFE.

To insure proper clamping, cavities to project .002/ side above
parting line on small bases. On 10 x 12 and larger mold
bases, the cavities are to .003/ side above parting line. Any
shutoff inside cavity to have an additional .0005 press

Break all unnecessary sharp non-molding edges and corners
on the mold.

All design telescoping shutoff surfaces to have 0° 30’
minimum draft. (Use maximum draft print will allow.)

Draw polish core pins, forces, and cavities in direction of
ejection.

Molds made with interchangeable cavities must be provided
with a sliding fit for ease of changing.

Mold components requiring shims must have UFE approval
and must be marked with the amount of the shim on the
surface requiring shimming {(i.e., shim .010). We may ask for
plating to repiace the shims after the mold is approved. If
UFE does allow shims, the minimum thickness allowed wiil
be .005.

L

Provide grease grooves on parts that are subject to galling.
Lubricate all moving mold parts with high temperature grease.

On all non-functional telescoping surfaces, provide clearance
(.015/.25).

Welding of cavities, cores, etc., will not be permitted uniess
approved by UFE Engineering in writing.

. Stamp mold components with proper type of steel and

Rockwell hardness.

Section C, PG 1, 2/01
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Lo LOCATE TEANSDUCER SLOT PESR SHEINK PEINT,
| L. VERDCR TO FURNISH [ SENSCSR BLANK FOR EACTH

12T — e TRANGDUCER SLOT.
RISTANSE FROM EECTOR &N STAMP ECECTOR PIN SIZE 0N END OF EJECTOR FLT.
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.010

—

—

1.00 =
J NOTES:
A" DIM {. TRANSDUCER NUMBER IS DETERMINED BY THE
SIZE OF THE EJECTOR PIN.
1.25 -~ 2. THE *A° DOIM CANNOT EXCEED 24 INCHES.
e .B50 —— 3. WHEN THE "A" DIM IS LESS THAN 3 INCHES
375 ' .25 A BLOCK IS MADE THAT MILNTS ON THE
OUTSIDE OF THE MOLD AND THE “=" BOIM ARE
LSED FDOR THE BLDCK WITH ADDITIOMAL
.250 MOUNTING BOLTS.
4.+ SEE ENGINEERING FOR DETAILS
- A 4
- - _ _ - "y _ - 700 =
\\L w1 .50
4 \
.505
R.156
OrR & TAP FOR
L. 10-32 LUNF -t
45
..-f’/-’.-’-—--
. 2.5 CLEAR FIR —\
™ NUT ON SENSOR
“--,______ 1
1
|
o - . .
7N g I T
//" ////// | 1
yad TTEJECT RET.PLT . } 1 \ TN
.378 !
V . 375 700 537 & \\
{ | -
\\;?\:f\:\ [
EJECT.PLT. /
A
e g &
OUE 400 “r UFE Incorporoted
TOLERAREES LNLESS B Tk e LT STILLWATER, MW
OTHERW 1SE SFECIFIED: THLE
’ - B £ S RJG SENSOR
3 PLC.DEC. +.005 -
A AL DEC :Iggagl:l‘ SCALE CHwG WO
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SECTION D - SLIDES/CAMS

Contents . Page
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RULES | | 2
SLIDES WITH PROTECTOR PINS A 3
SLIDES WITH PROTECTOR PINS B 4
SLIDES WITH HYD. CYLINDERS 5
SLIDE 6
SUPPORT FOR HEAVY SLIDES 7
SPRING LOADING SLIDES 8
SLIDE PLUNGER A ' g
SLIDE PLUNGER B 10
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H.

SLIDES

Slides with more than 2" of travel should be actuated with a
hydraulic cylinder and use a standard lock block to hotd
molding pressure.

Slides are to have adequate over travel so as not to interfere
with part ejection (1/8" to 3/8” over-travel) Note: 3/8" min.
over travel required on deeper slides for runner extraction.

If possible make all slides easily removable from the parting
line.

On molds where ejector sleeves, pins, etc. are located under the
slide and their late return would result in damage, see special
requirements in Section G, Ejector Systems, pg. 3 Para. K-4

Gibs are to be thick enough to use standard socket head cap
screws to retain them. No flat head screws or low head screws
are to be used.

Provide jack screw holes in gibs for gib removal (Tap existing
counter-bored hole to next tap size).

Break all non-molding edges and corners to prevent galling and
shaving of other steel parts.

Provide grease grooves and wear plates under slide and behind
lock blocks where slides are subject to galling. '

Water fittings in the cam must be 1/64" - 1/16" below mold
base or protector block when closed. See section H, pg. 4

For other slide requirements, see the example drawings in this
section.

K. On identical slides, one must be doweled or made dissimilar by

some means. One slide must not fit i a pocket of another

during assembly / repair.

Section D, PG 2, 2/01
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“X* SLIDE TRAVEL

I

P
5

J
EEEE)
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&

|
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f
|
.
=
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LEADCR PINS MUSY EMGAGE ——o |
BEFORE EARLY RETLRM

EXCTOR PIN LWOER SLIDE.

&

SLIDE SHOWN CLOSED 1 IL
: ]

J
\y_f:&

— 518" CLEARANCE HOLE

/ NOTE:
/, / T B Ame e e g g
&? [ ; E\ 005”010 KIN. TQ 25 OF AFPROVED BY LEE EMGIMEERING DEPY.

|~ WALL SECTION MAX. BELOW SLIOE.
WALL SECTION /A

E£CTOR PIN —/

PART \

i

o R F" )
\_ e Brgg “ UFE Incorporated
ira* PROTECTOR PIN MIN.

TOLERANCES LMLESS S LD STILLWATER, MN

VIiEW B-B
——r———— DIFERNITE SPECIFIED: YIRE SLIDES WITH

RE ik __PROTECTOR PINS
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PROVIDE 3ET SCREW TN SLIDE

PROVIGE LOCK NUT
TYPICAL YL, MOUNTING PLT.

BORE TO MATCH CYL.
/_‘oos X, TOTAL ELR.
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THESE HUTS ARE FACTDRY
SET 00 HOT REMOVE

mmfie— 0054, 010
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o 1484 TH 1732
PROVIE CLEARAHCE
GROGVE IN_*H" PLT.
L LK BLOCK.

-

EXTENOED 11E RODS COUPLER DETAIL

P15

\— SPACER BLOCK

l'['l l'|'|

—3/18 MIM. PLATE

MOTE :LOCATION OF HOXMLS
HJSES WHEH MOUMTIMNG CYLIMOER.

e TRAVEL —= L

A UFE @

VIEW A-A BE 689 R “& UFE Incorporoted

TouERweEs s u;a; o rm st STILLYATER, MN
: TSLIDES WITH
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30"

MIN. 1 1,2
X PIN BIA.

MAX

Wf

5% MIN LARGER THAN ANGLE
BF CaM PIN

vy
TRAVEL

%\

\\\\

/

%/

.

-&MIN
PIN OIA.

 LENER LS

X
NN
(A
’/ SEE NoTE 3 4 /
s e i

/

174

/]

CAVITIES ARE TO BE CUT IN SEPARATE BLOCKS
LUNLESS OTHERWISE APPROVED BY LFE ENGR. DEPT.

NOTE:

. SLIDES WITH MORE THAN 2"

OF TRAVEL T8O

BE ACTIVATED WITH AIR UR HYDRAULIC CYLINDERS.

WHEN CAM IS DELAYED, ADD LENGTH OF DELAY
TO CAM TRAVEL AND CAM PIN LENGTH.

. SEE SECTION D, PAGE &, B

PROVIOE WEAR BLOCKS
PER MOLO SPEC
SHEET FURM 122.

S -7 -

TOLERAMCES LMLESS

)
“& UFE Incorporated

. OB STILLWATER, M

OTHERWISE SPECIFIED:

FRACTJLMNAL 1132
¥ PC.0EC 1210
3 PLC.CEC +.00%
4 PLC.DEC. +_00G2
KNSR +{=0"DO"

SLIDE

—
D, HO.
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ORILL THRU -—
TAP Q0% OF THICKNESS
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=

NN
NN

LLLLL L L L

AV

NOTES :

SUPPORTS ARE ONLY REQUIRED ON

TOP VERTICAL SLIDES

AT FULL OPEN POSITION,

vd

AN

SUPFERET SHOULD BE
ENGAGED .30 MIN.

,3_
B

o e TR
®
BIE g.gg e “l& UFE Incoerporoted
"1’{2:-"1‘;5: sp%'&?é’:sm ﬁ;;‘ W P ki) STILLWATER. MN
o - TIILE
o e TSUPPORT FOR
jmikt e HEAVY SILIDES
4 PLC.0EC. +.0002 ILALE [ W
ANGUL AR 11'0‘00‘W.-—-—
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NIITE :

Twl SPRINGS RERUIRED PER SLIDE

COMPRESSION SPRING

TO BE FLUSH TO 1-16 RECESSED
WHEN SLIDE IS BPEN.

ERA UFE

BIE 301

®
“& UFE Incorporated

FRACTIONAL
2 PLC.DEC.
3 AE.DEC.
4 PLC.OEC.
ANGLR_AR

TOLERACES UNLESS
OTHERWISE SPECIFTED:

i STILLWATER, MM

"™ SPRING LOADING
__SLIDE

ORWG. WO,

ST 3 SECTION D PG 8




NN

—

)

—_—
T m—

——— el -

LI

NN

N

O INSURE MAX. SPRING LIFE KEEP

SPRING AS LONG AS POSSIBLE.

COMPRESSION SPRING

2 SPRINGE REGUIRED PER SLICE.

FLUSH 7O 115 RECESSED

& &

TO BE FLUSH 70 118 RECESSED

/ WHEN SLIDE IS OPEN.

= T FE

-~

Sl %" |

@
“ﬁ UFE Incorporoted

FRACT IOMAL
2 PLC.DEC.
3 ALC.DEC.
4 AC.DEC,
AMHGLA AR

IOLERANCES LMLESS
OTHERWISE SPECIFIED:

1,32
+.010
i .005
& D02
A1 G0

ey i LY STILLYATER, MM
e "SPRING LOADING
_SLIDES
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FOR _SLIDES THAT WEIGH 5 70 20 1.8%.

+.000

.37
3 5“.00]

OIA. REF. (PIN:

+.00S
.3807 " 5og HOLE

.gos
_OIUCLEARANCE

BREAK .005 MAX.

.055
|
, iﬁhﬂh”thﬁié;ié,<CUNICAL ANGLE 3
4
L ez
DANLY DIE SPRING -——”’A4}“"£L |
S48 X | LG. EQUAL :
.ﬂJ LF' START WITH
62 I////ﬂ“
DANLY NO. | PRELOAD | DEE.~1/10 IN.
9-1004-11 |19.3 LB 10 LB
9-1004-21 [35.7 LB 18.5 LB
9-1004-26 |95.5 LB 50 LB
NDTE :

PINS ARE TO BE 2 PTS. REDCKWELL UMDER
SLIDE HARDNESS.

FOR SLIDES THAT WEIGH S LBS. {OR LESS

+.000

1250 7" 07 DIA.

REF. (PIN)

.005
.255__OOO{HDLE)

.002
_OOSELEAEANCE
BREAK .005 MAX

T N
5ot

ll:ﬁmmhhhﬁtiE;fé:(CDNICAL ANGLE )

L 1

.g1qg

N
**////’ L*“@ .50

DANLY DIE SPRING
142 X 1 LG. EQUAL

/— START WITH

DANLY NO. PRELOAD CEF.~1~-10 IN.
g-0804-1 1} 4.84 1B 5.2 LB
9-Cgoa-21 12.35 LB 13 LB
9-0804-26 21.38 LB 22.5 LB
maw e e &
T b UFE Incorporcted
€ R Py STILLWATER, MM
;%égv‘gssgs{é%ﬁen; LTy TITLE
ctow, o | SLIDE PLUNGER
3 PLC.tEC. 1.00% _
4 PLC.DEC. 3 .0002 STALE TR MO
ANGLE AR 1140700°
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FOR SLIDES THAT WEIGH 40 TO 60 LBS.

+.005
& .BB8_ 000

(PING

10-32 SHCS (2%)— 14

2 PER SLIDE

—y

.687

. 692

-.002
+ DOS(F'IN)

005 h ey

~

T

1

;5;

_J

-1 -

-.000
}

.688

.4B6
[

\T“‘"’

— l

1.375

.-3‘:525

e |25 —

han—

755003

< o CHOLE)

005
‘010 CLEARANCE

BREAK .00S MAX.

. 100

A\

15 _0,

DANLY DIE SPRING
1 X i-1r74 LG. OR EQGUAL

a

.1oD
l—-FLUSH T8O .D10 RECESSED

—Jm 1.00

‘/////,f—-START WITH

DANLY DIE SPRING
374 X 1 LG OR EQUAL

AN
o !751-—

FOR SLIDES THAT WEIGH 20 T0 40 LBS.
_ 2 PER SLIDE
+.000
@ 500" So0cPIND 438_ goz¢PIN?
: +.005
. {H }
. 443" oo CHOLE
. \f\ r@ 13 ‘
Fi 1y .47 68
'.\ : { ! 1.38
- H —/-—I
10-32 SHCS (2X) 34 e sost 0% e
~.002
—— Q.2 2.
.008
CLEARANCE
D04 o BREAK .00S MAX.
060 T FLUSH 7O 010 RECESSED
070
i |
ls"Vl =
...O"
il Nﬁ
: .812

OANLY NO. {PRELDAD |DEF./1-10 IN. DANLY NO. [ PRELUAD |DEF./1/10Q IN. i////f—-STﬁET WITH
8-18505-11 {109.2 LB| 42 LB 9-1204-11157.42 1L8{ 29 LB

g-1605-21 | 182 LB 70 LB 9-1204-2} {99 LB SC LB

g-1605-26 1335 LB 129 LB 9-1204-26 j255.4 LB} 129 LB

NOTE: o RE

PINS ARE TO BE 2 PTS. ROCKWELL e

SLIDE HARDNESS. B0g “ UFE Incorporoted

TOLERAMCES LMLEST
OTHERWISE SPECIFIED:

T M VR

STILLWATER, MN

FRACTIENAL 1lr32
2 PLC.DEC. 1.010
3 ALLC.IRC +.00%
4 PLEC.EC £ D002
ANCULAR £1*0- 00

SLIDE PLUNGER

[
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(" SECTION E - RUNNERS, G/. .ES, SPRUE BUSHINGS AND |
LOCATING RINGS. HOT MANIFOLD SYSTEMS AND HOT SPRUES

CONTENTS PAGE
RULES 2
HOT RUNNER SPRUE 3
MOLDFLOW RUNNER DETAIL 4
SEMI-ROUND RUNNER DETAIL 5
PIN GATES AND PULLER PINS 6,7
TUNNEL OR SUBGATES 8
POST GATES 9
RAMP GATE 10
TAB GATE - 11
SPRUE GATE — WITHOUT EJECTOR SLEEVE 12
SPRUE GATE — WITH EJECTOR SLEEVE 13
SPRUE GATE — CUT INTO CAVITY 14
SPRUE BUSHING AND LOCATING RING ~ INSTALLATION OF 15
STANDARD AIR BLOW OFF 16
SUBGATES IN SLIDES 17
RUNNER SHUT-OFF CORE (SHOWN IN APPLICATION) 18
RUNNER SHUT-OFF CORE (DETAIL) 19
REFERENCE GUIDE FOR GATE SIZES 20
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F.

RUNNERS, GATES, SPRUE BUSHINGS & LOCATING RINGS

If possible, balance runners and gates especially on large parts.

Extended nozzle clearance hole is 1 7/8" - 0, 1/16" x 3" max. deep
from the top face of top clamp plate to the tip of spherical radius.

On conventional gates, provide 1/8" min. diameter gjector pins
at the intersection of the runners.

Use extension nozzle sprue bushing on 3-plate tools
Provide radius corners at intersections of sprue and runners.

Design of 3-plate runner systems requires one puller pin per
downspout. If downspouts are in a cluster, then one pin can pull.

Runners to have vented cold stug wells and to be 2 times runner
diameter or width in length.

On 3-plate molds, to prevent spring pad damage duc to drool from
sprue bushings, never places spring pad directly under the sprue
bushing.

Finishes:
Runmner - shall have a SPI NO C-3 or betler finish.
Gates - shall have a SPINO C-1 or better finish.

Never place a cavity dircctly under the sprue bushing on 2-plate
molds due to drool from the sprue bushing,

Runner to be on ejector side of mold, if possible.

On multiple cavity molds, runners and conventional gates should be
geometrically and dimensionally alike.

M.

On standard bases, sprue bushings must be held down, see Section E
pe. 15

For molds requiring standard sprue air gjection, see Section E, pg,16

Sprue bushings to have 1/2" spherical radius and 1/2" taper per foot.
See Form 122 for "O" dimension.

All mold bases for horizontal Van Do presses must be equipped
with a locating ring to support the weight of the mold base during its
installation into and out of the press. The locating ring must be
installed in a counter-bered hole in the top clamping plate.

Sprue bushing may be offset from the center of the mold base, should
not exceed a 2" radius from the mold base center. Balance cavity

pads of at least 60% of the mold cavity block areas are included.

To stop part and gate hang-up, stripper plates and stripper ring are
not to have any runners or gates cut in on their parting line surfaces.

Project Engineering will be responsible for the type of hot manifold
system, which will be used to meet the critical aspects of the project.

To stop part and gate hang-up, runners should be designed to fall
between tie bars, spring pad, or any other mold obstruction.

Section E, PG 2, 7/03
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RADIUS VEE

CRO55 SECTION

FADTUS VEE RUNNEFR
SA57C A & C
FUNNER JEETH WIDOTH RADIUS
SIFE REF
1’8 .25 . ! . 047
+ . 005 532 . 156 I8 . OB
36 187 =y . 069
174 . 250 s . 083
516 312 .35 . 118
NOTE ¢
FUNNER T0O HAVE A 32 RMS OR BETTER FINIGH

oM L BOEGES | A L
bart nase [ § UFE Incorporatad,
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7°+0°

AN

. ) ———

NEOTES :
B WIDTH OF RLNNER
A @ GIVEN BY MOLDFLOW

TH FIND "B” MULTIPL
FLOW © TIMES 1.1303

Y MOLD

.59 UFE Incorporoted
TOLERAMCES LMLESS - P STILLWATER, #M
UTHERYITE TPELIFIED: ——

suctow. g MOLDFLOW RLINNER

2 PLC.DEC 1.010 -

3 mC el +.003

a T oEE +.0002 Y 4 T

ANGLE A & 10 0G|
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3 2 1
{ .
A +.005 ’

)
BASIC A B8 CROSS [PROJECTEN
RUNNER SECT | ONAREA PER
iz || RADIUS| DEPTH [SECTITONATES T8
/8 08z | 055 | L0104 | .124¢
| !, 000 5/32 || .ov8 | .os8 | .0160 | 1547

gt

i - 003 3718 .003 | .00 | .0223 ! .18341
174 125 | Lo | .0418 1 2481
5/16 156 | .135 | .0634 | 3082

3

| A £.005
SEMI -ROUND RUNNER
CROSS SECTION
/\W\M W //[ // // / "
\ 5716 1/4 3718 5/32 1/8 ORAYH ure arn. ALY ®
ACTUAL RUNNER S1ZE DaTE B84 oare 3-/-F5 “Ie UFE incorporated
TOLERANCES UHLESS UFE WN STHLWATER, Ml
OTHE AWISE SPECIFIED:

LLLYEE]

NOTE @

RUNNER TO HAVE A C-1 SP! OR BETTER FINISH

| wever | oow | oy | ooare | cen | REVISION

mt‘mc_»m. £

1ALCDED. L)
SFLCDEL, 2 oos
4PLCDEC 20002
AHGULAR 2 e

EUSTOMER

TITLE

PART NO,

SEMI -ROUND RUNNER DETAITL

FCALE

FART NAME

EHEEY CF

PAWG, NO.
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;

-

NOTE :
I.

DIa “A" {'BORE MINUS S DEG DIA

|

(-
Ny,

— OIA

NS
o AL
¢ ;
]
b TR A
40 DEG
20 DEG

SEE NOTE 2 & 3

SEE PAGE 7 FOR CROSS SECTION THROUGH
TYPICAL PIN GATE PART.

20 DEG INC. [N GATE PIRLER IS REQUIRED
0N TOOLS THAT ARE HOT OIL.

40 DEG INC. OM GATE PLALER IS REQUIRED
DN TOOLS THAT RUN WITH WATER.

DIM USEN FOR THE PICKER PIN ONE PER
MOLD REQUIRED

I amm

nBu

,
1 g —{
Ru~NER SIZE “A" “B" i o “E" “F "G*
178 .28 a/16 | .080 .080 .185 .23 .12%
5,32 .31 3716 .080 .103 .216 .23 125
318 .34 3416 .094 .124 .248 .22 .25
7,32 .44 I/16 110 . 144 278 .25 . 550
-4 47 3716 . 126 . 165 L3140 .28 .1B0
9r32 .56 174 142 .18s .34 .31 .218
S5/16 .62 1/4 . 158 .206 .372 .34 .230
- .0S0 SMALLER THAN
PIN BOOY NOTE 4
TN~ {
X _\r}_\ . 100 NOTE 4
.015 R. TYP. "E’“ I
.04% SMALLER THAN
- END DF PIN BODY NOTE 4
Dia “C" 40 DEG INC
]
BLEND TO £'BURE WHERE NECESSARY
B R E .
W 39| UFE Incorperated
R LG A e STILLWATER, #N
?gﬁ’ﬁfﬁm [ TSRET TInE
ggiriany Y GATE,PICKER PULLER PIN
Eﬁ:cﬁ:: :% e v, .
AN AR ¥10* 00"
- t SECTION B PG 6




SECTION THROUGH TYPICAL
PIN GATED PART

16 RMS FINMNISH

VENT DOWNSPOUTS

USE 3716 BALL CUTTEEﬁ«\

.030 0P MIN

BETTER WHEN PUSSIBLE

GATE PULLER PIN HOLE TO HAVE .DOS-.010
SIOE L. IN TRIS PLT.
(A
1
STRIPPER
PARTING
1 L LINE
GRD. HOLE — 1732 R.
/_}’ EAF‘.T%RG
M
RUNNER \ g l - -030 + gLINE
i
0OrR BETTER 1,2 TAPER
PER E£T. MIN.
(27 23 INC.>
1
010 MAX STEP_L.—'—'I":\
rs
_/>\\< ' BEEAK SHARP
.030 MIN. gd= [INf. CORNER
|6 RMS FINISH OR —
PART
PARTING
NN 1 INE

CAVITY—/

.030 FOR GATES —=
.060 DIA. & LARGER |

18 8IAa. MIN

I

B

[ —~— FREFERRED SHARF
.005 MAX FLAT

NIM APPLY FOR
3716 OIA PULLER

D RN
EmsE :.Qﬁﬁ\\
A |
o pa

SEE ENGINEERING FOR OIMENSIDNS
OR NON-RESTRICTING PULLER PIN

Diawy

UFE

OATE

7703

Tik ERANCES LHLESS
LYHERWTISE SPECIFIED:

— PIN GATE chn%
REFER TO SHRINK 2 PLE.DEC-
PRINT FOR SIZE 3 e fee

AMGLEL AR

AT o ChnCl

“rea UFE Incorporoted

STILLWATER., MN

TiTLE

GATE PULLER PINS

e
DRwh. M.

SEC E PG 7




.045¢ . 005 ——

R M{{-

.

N

10-25 [EG

25-45 DEG

Fd
CAVITY - ""-\/—SEE NOTE #1,#2
! ! \ i
- L= - T
- {___ - — = L9540
172 "% MIN (2% GATE DEPTH)
! i
1
20-50 DEG
7/8-1 1B <= p 10-15 DEG
ALTHOUGH THE ACTUAL GATE DIAMETER
=%~ IS NOT ROUNO, THE SIZE IS TO
BE CHECKED WITH A PLUG GAGE
]
1
LIP RELIEF
8-~12 DEG
i
ALTHOUGH THE ACTUAL GATE OIAMETER
" IS NOT ROUND, THE SIZE IS TO )
BE CHECKED WITH A PLLG GAGE MAKE GATES
e ' ICUTTER USED TU
|/ 25745 TEG / ( SPADE ORILL)
p / .045% . 005 / 10-25 NEG ' t
. //// A ////// Vi K e
R NOTES :
1. R 1/32 ON RUNNER UNDER /4
R 1-16 ON RUNNER UNDER 1,4 OR MORE
CAVITY ‘ 2. IF SPURE PULLER IS USED SEE
L L PG 14 FOR DIMS
D 1 - - \ oum | FE *
| R DA 3,01 UFE I[ncorporated
£55 e S By STILLWATER, MN
! trl%gnﬁmmm: TR TnE
uwu * ” L/ [
| RTINS e mere———]  TUNNEL OR “D”
1 3 ALC.DEC 1.005
4 PLC.DEC & .0002 e ORwG. WO,
210" 00~
3 SECTION E PL B




3

DETAIL OF TYPICAL
POST GATED PART

045 £ ,.005

STANDING EDGE DM PIN PROVIDES
BREAKING PLANE FOR GATE ASEMOVAL

DETAIL OF TYPICAL
/2 POST GATED PART

dudana

PROVIDE ADEQUATE COLO 2X GATE DEPTH
WEEL BELOW GATE
-L\-—-— EJECT PINS \\
1 I3
l - . ‘e EJECT PING $
] b— Lorg —— 1 ;
(\O R EJECTOR PIN TO 6E KE‘rED | |
7 1
p— E—t 5 —-I
1
R
! \ FoR PIn ol e AN aATE STz
A A SEE NOTE 1
POST DIA. TO NOTES
BE LO05/.010 i« B 1/32 ON RUNNER UNDER 1/4
LARGER THA. A 1./18 OW FUMNER 1/4 AND ABOVE
EJECTODR - 2. TD PREVENT POST FROM PULLING BACK
1 INTO MOLD AS EJECTOR RETHACTS,
A DECELERATED E..JECTOR PIN HAYBE
NECESSARY. SEE E ENG
FOR_REQ. SEE & G P53 19
3. IF SPAUE F‘ULL.ECH 1S USED SEE P
1 PG |4 FOR DiMS D
o J‘.1
DRAWN Jua APPR, 4{ (95 .4 .
DATE 7-94  DATE 7} -3 8 -"75’ “ - UFE Incomorated
TOLERANGES LNLESY UFE WN STLLWATER, W
.--....]C:: UTHERNTSE SPECFED:
I 2 Troe CUSTOMER MNTLE
b CROED HOTE 43 FRACTICHAL K3l
T s s e 2o POST GATED PART
B PRg 788 ADCED HOTE o) 1 ¢ os FART NO.
BES - GAMG. MR,
e e s o sam e
Mwcip  sgwn [PARTHAME ey or SEC E PG 9
1 I.EVE'LF DCN [ ay l DATE IC-HKO t RE¥ISOH )




240440

WIDTH OF

i,
B Sar—

CAVITY

’ 7

RAMP GATE:

REFER TO SHRINK PRINT FOR SIZE

RUNNER REF

i

RUNNER \

=~

Nao- (2X)

CAVITY

//W; GATE SIZE +30*/% BLEND TO RUMMER
o 7?
i

é/% %

—*’T—FLUSH TO -.0058 MAX
e
1

DETAIL A

NOTE:
SEE SEC. E PG. 3 FOR FULL

ROUND RUNNER SPECIFICATIONS.

DAAWH UFE

APPA

Bate 8,794

m#czé&Jﬁr

[ eve ] oon [ v |

OATE i THKD E REVISHON

TOLEAANCES LiLESS
OTHERWDE SPECIRED,

PG DEC 40
I1PLCDES & .ood
4 PLODED, > .botx
AMCZHAR 21 o0t

LFE N

&
] l UFE Incorporated

STILLWATLR, MM

CLETOMER

PAAT HO,

TITLE

RAMP GATE

FAAT NANE

IHEET

o

DAWA. NG.

SEC E PG 10

3




SB0L k8

3 f 1
TYPICAL DVERLAPPING TAB GATED PART TYPICAL TAB GATED PART
— ’-—.045:.005
. - b .045:.008
T 1
7 s ”
-1
// ’
A /
1 T
/- PAR /// _l{///, FPART

8 RUNNER

|
L

\

1 l/iz X

S/5I0E MIN, OFT. ON CUTTER

OVERLAPP [NG TAB GATE:
AEFER TO SHRINK PRINT

FOR SIZE

LY

/ RUNNER

2X_J PART

MOTE:

7

Sy 4

SEE SEC. £ PG. 5 FOR FULL ROUND
RUNNER SPECIFICATIONS.

( RUNNER

TAB GATE: REFER TO
{ SHRINK PRINT FOR SIiZE

[,

N\

)

RUNNER

j_ PART

/.

Pueven | oen | ar |

oare | ko |

AEVISION

omam UFE sen KG3 e .
DATE B8/94 pate 720 ~F¢ “ e UFE incorporated
;Tm.miﬁ»mwmss UFE ¥N SYRLWATER, M
RWTSE L
- CUETIMER TITLE
FRACTIONAL X2
oore s TAB GATE
TPLCDEC 2 .03 PART Ko,
APLCDEC, - SCALE DAKG. NO.
ANGELAR e FARYT HARE EET oF S E C E P G l 1

3




Sh04d

3 | 2 1
\/2 SPH R SECTION THRCLEH TYPICal,
S SPRUE GATED FART USE ELECTRODE TO BURN IN
e s ATEE SR T L S
. GOg . = .
g}ga}f égocgsggg!-lhgoggs?g[_gmse 3 G @ 7,32 VARY, REFER TO SHRLAHK PR INT.
TO KEEP PLATES FROM SPLITTING gg; ;42;‘!;’\?’53

|
|
|
|

\ H
/ i e
RE
! 38 MIN
/ PLT TO SE 3 MAX
PRE HaRD

|
|
g//\

EXTEND CORE PIM HOLE
INTQ SPRUE BUSHING

t__DIM NOT TQ EXCEED SPRUE DIA

Cy— "

x

LI/[B MIN- THIS DISTANCE
T BE LOMG ENOUGH TD
FACILITATE GATE TRIM

WHERE POSSIBLE USE EJ PIN
WITH UNDERCUT IN COLD wELL

SPRUE PULLER: FOR UNDERCUT
SEF PAGE 14, DETAIL A.

\ PARTING LINE

N\

ANENAN

AN

NOTE :

AN NN

\COHE PIN

gor

ELECTRODE

INC MAX

TAPER ELECTRODE
35S MIN

EJ PIN

SEE _MEXT PAGE FOR 2ND DPTION |5
CORE PIN IS TOQ. SMALL TO HAVE AN
EJECTOR PIN THROUGH THE CENTER

LLEL I

RS

DATE B/04

DATE ..,?0——%/

| weveL | bow | er | oare

AEWISION

TOLERANCES UMLESS
CTHERWESE SPECIFIED:

FRACTIOHAL - wxt
I PLCDEC ]
IMCDEC, 2008
4 PLCDEC,

ANCULAR 21" co”

UFE ¥

ug
“ I UFE tngorporated

STRLWATER, M

CUSTOMER

FAAT NG,

TTLE

SFPRUE GATE

FART NAME

FCALE

DY, MO,

SHEET

oK

SEC E PG 12

LCHKB F




—

FLTIL)

172 SPH R b—1 778 +1/16 —
-.000
PROVIED ENDUGH BOLTS A3 CLOSE @ 7/32
To THE CENTER A FOSSIBLE CFT 1/2% TAPER
G KEEP PLATES FROM SPLITTING [ PER FT MIN
f ; i
T T . T
N
' i !y i e
e i / i | |/ i / |
1
I : 3 1 378 MIN
BLT TO BE 3 max
k ‘ PRE HAAD
! ;
- A ; /] \ [
\\\\ ‘ 316

1 3/8 MIN

|

I

i

v

/?C/

el

\ FPART MG LINE

|

!,

|

| N
i[ o

; F“——< EJ SLEEVE

L_l/!B MIN=

LONG ENOUGH TO F

GATE TRIW

USE ELECTHODE TO BUAN [N GATES
[SESE ELECTRODE ON PREVIOUS PAGEI
NO. OF GATES AN SIZES WiLL VaRAY,
REFER TO SHRINK PRINT

LD[M NOT TO EXCEED SFRUE Dia

THIS D

T MNCE TO BE
CILITATE

EXTEND CORE PIN HOLE INTO
SPRUE BUSHING

REY
. orame UFE aeen. Alot ®
ORE AND GATE PULLER .
GATE PULLER BORTIAN OF BIN 10 DATE 8/94 oAt 2- 20 057 " UFE incorporated
BE MAOE APPROX TO THE SHAPE ZOLERANCES UriLERS P STILLWATER, WN
SHOWN CTHERWISE SPECIFED: -
- . - CLETOMEA TITLE
o, s SPRUE GATE
— - oot FAAT NO, 2n0 OFTION
SCALL DAWG. NO,
APLCDES, DO
AMGITLIR oy PART NAME
i Le¥EL | oen [ wr I BATE !cwm F REVISION T HEEY °* SEC B PG L3




@ MOTE 2

SPRUE CUT IN CAVITY ' ; 3

]

! ' | I
// [ \ 7 CUT“I?ER\" I \
378 MIN Q”—f,;fr Ei“ :ééﬁg_'// ; SEE NOTE 2
The |z s a 3 MAX 0TE |
\ —/H l_'?r:/'aim ' / DETAIL “A*
H i £ ETAIL "A

WATER 1S PREFERAED IN CAVITY
: BLOCKS 1IN THIS APPLICATION.

_PARTING LINE

%7
N
/TN

NOTES:
. NOT TO EXCEED "0~ DIM.
2. OI07.018 PER SIDE
OVER FIN OLA
F. DEF‘TH aF 250 WHEN USED FOR . EF‘R'JE PULLER
N USED ¥1TH P

OST OR TUNNEL
DEF‘TH 1S OETERMINED BY 2X GATE DEFTH

\\ﬁ/
=

_ LN

[IIre)

B
onawn  UFE arrn, W ® .
- ———
DaYe a/54 oate 2o 53 l.' e UFE Incorporated
TOLERAHCES LMLERY UFE JN ATULYWATER, Mt
CTHERWER arRcinee: CUSTOMER TITLE
FRACTIHAL ESl. -
e T SPRUE CUT [N CAVITY
| A 852 AEYISED CETALL =A" :m.me: _::: SCALE CRWD. MO,
A PRS 885 wAS SEC F PO 1 ; . FANT KAME 4
I LEYEL I oCcH ' BY | e | cuko [ REVISHIN e e IHEET or SEC E PG L4

3

I



5/16- 18 FHCS
378 MIN LG OF THREAD 2X

LOCATING RING

—1/4-20 SHCS

~ LOCATING RIMNG
'
™ | 3/8 MIN TOP CLAMP
/ A" PLATE
NoTE 3 /18 R
1/18 A
PROVIDE EXTRA BOLTS CLOSE TQ THE
CENTER TO KEEP THE PLATES FROM SPLITTING
SPRUE BUSHING
FEE NOTE 1
HOTE:
. STANDARD DIMENSIONS: |72~ SPHERICAL
RADIUS, 172" TAPER FER FOUT,
SEE FDAM 122 FOR "O™ DIMENSiON. ey
2. ALL MOLDS RECEIVED BY UFE ARE TQ HAVE
Ao-JGATING RING. BIA OF LOCATING RING
' oman  |UFE arer, A2 @
\ A, USE 1) 1/2-20 SHES TO KEY SPRUES :
WHICH HAVE RUNNERS CUT INTO THEM BaTE as94 BATE -3y u UFE fncorpomted
4. USE ONLY PREFERRED METHOO AND 4% 3.8 TOLERAHGES UHLESS UFE 4N ITUAWATER, W
CAFP SCREWS IF AR BLOW OFF % USED. [REF. P5. 181 CTHERWEE JPECHIED:
CLATOMER MTLE
FRACTIONAL 2157 SPRUE BUSHING
TPLEOEC. 2.
ienee =008 PART HO. & LOCATING RINGS
FOALE DRI, NO,
4 PLCDEC - -
H ANGULAR 21" oo PART MAME THEET oF SEC E PG 15
i I LEVEL{ GCH j &Y I OATE I CHKD ] REVISHIN

3 l 2




3 l 1
]
178 DIA. 1
1
N \
N N
7 ' 7
_ / l /
> / [ C
> /
V/ // i / //
= {
)
/// /]/ M B
3 |
SEE MNOTE ! R .08 MIN
DR S5/32 @ CBORE @ 11/732 1,5 DOP
A
BACK NT A ABLE -
FROVIDE /32 - 3764 THICK CLAMP SLOTS ITOF OR DOTTOMI) ?{DTS'D;EEUETEE MIN
| 7k 5 o oo B
R /8 : l \ l. DéTERMINED BY STRIPPER PLATE TRAVEL.{SEE EMLARGED VIEW.)
(
\ A N AT 2. BUSHING OPTIONAL FER FGRM 122.
. 1 'l :( AEY
1 t : — D
1 1
STRIFPPER PLATE TRAVEL ! !
' h | : AR UFE ared, VQM ® A
A SR AU VY. | BaTE /95 ot o, fHS u UFE Incorporated
I TOLERAWCES L £58 UFE ¥N i STILLWATER, MN
cL . 00ons CIHERES SPRaFEs CLETOMER TTLE
FRACTIONAL 12 STD AIR EJECTION
L PICKER SPRUE PULLER
s g oy Y ol B TRy APLCDEC ]
e vy spvcrec, = poz sCALE ORMG. NO.
3 : ind b inssinintindessioi ANGLLAR Zrgor | PART HAME TREET or SEC E PG 18
= | wever | oew | ar [ oare oo | [ +

3



0

[RTALE

\ EELTNEEHUENESES
WEEN SLI1 RADIUS VEE RUNMER ON M
1ZE PER SHRIWK FRINT 5|%I; EER 122 FCRM AIN PL

EJ PIN

BUSHING REQ WITH UNDERCUT——|
SEE SEC E PG 14 DETAIL A"

i P A2 ] SUBGATES TG OPPOSH
i i \\GL /7_ EACH OTHER
1

PARTING LINE

ot UFE N "
DATE Br94 DATE 3.—49',?5' u‘[e UFE Incorporated
TOLERAMGES UNLESY UFE 1N STRLWATER. MK
OTHERWISE SPECIFED:
CUSTOMER nmne
FRACTIONAL 212
i T SUBGATES IN SLIDES
ePLEDEE, - o0z LCALE DRAWG. HO,
ANGULAR sriemes | PART HAME SEC E PG 17
[evee] oo [ ar | oare | cuko | REVISION sHEET oF

3 l 2 1



RUNNER CORE MUST ROTATE

anhase

FROM
SHUT

PL TO FACILITATE
OFF OF FAMILY MOLDS

W) N 11

e T e e e — - — [

[eve | oew [ov [ owre  [cwn |

AEYTSIZH

UFE wen, R ST ® .
B/94 DATE 5o gy “r UFE Incorporated
TOLERANGES UNLESY UFE ¥H SYLLWATER, MH
CTHEAWISE JPECHEL:
rucnow, 352 CLETOMER TITLE
il N RUNNER SHUT OFF
1 PLEDEC. Er ) "
[ 1. > ooy — pana.Ho-
ANGULAR Zrtorr | PART HAME SHEET oF SEC E pG ]- 8

3




STl

3 2 1

CBORE FOR ORING, SIZE
DETERMINED 8Y SPRUE
FULLER PIN OR EJ

RUNNER SIZE GIVEN BY PIN AS REQ

122 FORM OR MOLDFLOW

SIZE |5 DETERMINED BY RUNNER
SPRUE PULLER PIN SIZE

BEYOND DEPTH OF RUNNER 050 —= —

REY

ORAWH UFE aren, /géé‘ &
oave 8794 oaTe | 7 - -F5 U l B ure ncomorated
TOLERANCES UNLESS ure ¥N STULWATER, MH
macrou. | RUNNER SHUT
ptver sl v OFF CORE
ICALE DATL Ha.
imepee.  rowz
ARGHLAR 1 rer PART RAME SHEET or SEC E PG }. 9
juevec | oow [ ey | oate | owko | HEVISION

3 l o 1




3 2 |
Reference Guide For Gaote Sizes
AVERAGE GATE SIZE AS A TAB GATE TAB GATE TAB GATE TAB GATE
PERCENT OF WALL SECTION _
Thickness 45-50% Thickness 60-80% Thickness 80-100% Thicknezss 80-12%4
Width 1.5-2x% Width 1.5-3x% Width P oS~ dn Width 2-3x
Gate Thickrness Gate Thickness Gate Thickness Gate Thickness )
Round Gate Round Gate Round Gats Round Gate
TYPE OF MATERIAL 45-504 60-80% 80-100% BO-125%
NYLON
POLYETHYLENE
POLYPROFPYLENE NORMAL
POLYURETHANE
RYMNITE
*YDAR
ABRS
ACETAL ,,POLLYESTER
POLYCARBONATE, e
NORYL POLYSTYREN
SAN, ULTEM NORMAL
GLASS FTILLED NYLON
POLYPROPYLENE
ACRYLIC
GLASSED FILLED
ABS
ACETAL
FOLYESTER NORMAL
FOLYCARBONATE
NORYL,
GLASS FILLED
POLYSULFONE
- ULTEM NORMAL ]
|
DRAWN UFE aren, ﬁ'(*é? @ .
DATE B/94 DATE .,?-.Je?-? 5 ur UFE Incomorated
TOLERANGES UNEESS UFE VN STRLWATER, Mt
INEIISE SPECIE: CLEETOMEN - TITLE
PrACTIONAL 212 ' REF GUIDE FOR
mose e GATE SIZES
FCALE DAWG, NO,
pLCDES, N .-
g f AT o] [owe T pre— ANGULAR Sitmaom | PART HaMe THEET [ SEC E PG ZO

3



3 2 [
o
0
@ &
C
@ L]
1:-‘-:
-——r:—:-« o — U I
® @
e , 050
57 C] : , 0os
TP E aion
VENDOR TO PROVIDE INSULATED BOARD !
AND SLOT FOR WIRES AND CONNECTOR VENDOR TO FROVICE COVER i
B UFE TO PROVIDE CGMNECTOR. ‘\ ( ]/— FOR HOT RUNNER SPRUES |
< \‘\ LA LAY | = RS S T T TS TN ; : ..—' .
==t [ P77
NS SN~ S NN
] e VA, Vi J ////////
i L7 I : ! X I \ . T
: izl P ——
g | i Al DATE 8/94 DATE ST 357 “ UFE Incorporated
L l | TELERANCET UNLESS UFE. N ATWLWATER, Wi
OTHERWISE SPECIFECL
A sm CLUETOMER TITLE
uviorallivtolll B HOT RUNNER SPRUE
: :::i ::'?“i,2 SFCALE DAWG, MO,
g (ol s T T o Towe] — ANGLILAR E1tmea | FART NAME wEET | OF SEC E PG 2!

3




SECTION F — VENTING
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VENT VARIATIONS

L)

VENT DETAILS 4
VENT GEAR CAVITIES 5
VENT GEAR CAVITY DETAILS 6
VENTING SLEEVES 7
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VEE.L LING

. In order to fill the mold cavity quickly and
completely, an efficient means must be provided
for releasing air and other gases. If any of the

below vents are omitted (see venting terminology),
The vendor will be responsible for proper venting

and the mold will be returned to the vendor for
corrective measures.

. On the following pages, we will give the actual
physical dimensions of the vents. As you will

note, the vent will get progressively larger as you

get farther from the cavity.

. Any vent on the parting line surface 1s to be a
radius type vent, to make for ease of cleaning.

. Venting Terminology:
1. Wisker Vents - are not to be used.
2. Periphery or Continuous Vent - is a shallow

extension of the cavity area .0005/.002 deep
depending on molding resin used.

. Perimeter Vent — is the vent just outside the

cavity periphery connecting the periphery with
the escape vent or contimous vent.

. Escape Vent — directs escaping air from the

perimeter vent away from the cavity or core to
the channel slot or vent which is in the mold
base itself.

. Channel Vent — used on parting line surfaces.

It is a radius originating at the escape vent and
continuing across parting line surface to the
edge of the mold base.

. Channel Slot — not used on parting line surface.

It is a slot originating at the escape vent and
continuing across any plate surface, which is
not a parting line surface to the edge of the
mold base.

. Runner Bleeder Vent — is used to release air

from the main runner passages. The preferable
location is the runner cold shug area.

. All channel vents and channel slots to be out

top, bottom and back of mold. Not out front,

Sect. F, PG 2, 2/01



AND BOTTOM OF

STAMP ON MCGLD
I¥i FCR VENT

CHAMNNEE, SLOT —

-080/ . 040 DEER X
/B TR 1/4 WIDE

CHAMNMEL WENT

L080/.,040 DEEP USING A
172 OlA BALL END MILL
OR GRO,. WHEEL

AUNNER BLEEDER VENT

.00Z (.001 NTYLON] DEEP X
SAME WIDTH AS RUMNER
CHANMEL, VENT X 1/8 LG,
PO MOLDS WITH RUMMER
COLO SLUGE]

FILE

VENTING VARIATIONS

USE ON ALL SLEEVES,
INSERTS, GORE PINS, 4

RECUIRE VENTTMG. OM PINS

ROLIND CAVITY
EJ PING WHICH

1/8 BlA.

& UNDER USE FLAT VENT TO .025 DIM.

YENT FROCEOURE ON
B0 PIN SHOWN [N AREA
THAT WOLLD BE HAROD TO

THE MOLD
U500/ 040 DEEP USING A
BALL EBND MILL OR GRD. WHL

-PERIMETER VENT

ESCAPE VENT

— CHAMNEL. VENT OUT THE TOP

ESCAPE VENT - -

OHE REQUIRED
OPPOSITE CATE
PER GATE-iMEY
CAVITIES TO
QBTAINGI

CONTINUOUS VENT

PERIMETER VENT

VENT BLEND
FIN BUSH]NG

HOTE:

1. ALL NEW MOEDS WILL BE CHECKED BY UFE

EY FILLING THEZ CAVITY #]TH KERQSEME &

PROPERL

WENT Y THE
HERDSENE WILL EUBBLE IM THE CAVITY.

2+ {F ROTATION OF CAYITY COMPONENTS WOULD
gICEEESCAFING GASES,. THEN CUMPOMEMTS MUST
=

LEAOER
=

1./84 VENT —
DESTH 0N
BACK SiDE

\SEE FOLLOWING PAGE

025 +,010

-.000

FILL WiTH PLASTIC

/—v ESCAPE VENT

— ESCAPE VENT

ESCAPE VENT

—

N
N
N\

VIEW A-A

foram B NELSOM

arTn.

DATE

ufeg UFE Incorporated,

STILWATER Ak

[ . [m[...n.ﬂ_::u:?::;m

EEEd ArYEION

TOLERANCES UNLERS NFE v et e e
FRASTICHAL Ear: 1] CUTTOMER nTLs
prenme R, VENTING VARIATIONS
Aok i.O!‘ Py Ty
LR FX-1 - ol

Ananan £ e | FUTMAME IHEET or SEC F rFP3 3

|
ImeE Faak




FMERIMETER VENT

*1 .068 QEF_-TH

085 REF pu

.045 £.005

L I

.015 +.002%

FERIMETER VENT

RADIUS EOGES DN COMPONENTS
WHICH MOVE .(EL PINS, SLEEVES, ETC.D

CAYITY F

ESCAPRE VENT*7

ESCAFE VENT

PERIMETER VENT

OIM A"
CONTINCUS VENT

+.005
0207808

CAVITY

/

45° 2% |

/

DR
|

S

.030/ 050 UEEP 1.4 BALL ON CAVITY COMPONENTS
.075~.080 DEEF 12 BALL ON MOLD BASE

(NOT TO BE DVER 20% OF WALL
OF CORE PIN OR SLEEVE.?

D10 +.005
T ¢NDT TD BE DOVER 20% OF WALL
OF CORE PINM OF SLEEVE.
—l:— .230 REF —=y
_‘_ 137 REF
CAVITY
@.125
@ . 250
@ .500
000~ . Goa? 001/.0015 anis-.002 T Lre o
: : ) . . : ™ 400 “ LFE Incorporated |
NYLON POLYCARBONATE | CFILLED) T seees press - s o oxmarer STILLWATER, MM
g TITLE
POLYPROPYLENE | NORYL HLYCARBONL et VENT DETAILS
POLYETHYLENE | ACETAL ABS 3 e e
RYTON POLYESTER P soas b v
LLTEM TRET [3 SECTION F PG 4




VENTING GEAR CAVITIES

GEAR CAVITY RING GEAR CAVITY RING

PERIMETER YENT

PERIPHERY OR
CONT INUQUS VENT

VENT THE LENGTH OF
THE GEAR TOOTH .QQQS DP

ESCAPE VENT

KEY FLAT

VENT L/3 THE LENGTH GF
GEAR TOOTH ,Q005 DP FOR ACETAL
{SEE NOTE FOR OTHER MATL'S)

PERIMETER VENT

ESCAPE VENT
THO REOUIRED MIN3
ONE QPPOSITE GATE
ONE PER BATE. KEY TO GBTAIN,

CAN BE PUT IN WITH ANY GRINDING
WHEEL. OR 1/8 BALL END M]LL.

AT TIMES BEARING SURFACE

WiLl. BE GREATLY REDUCED WHEN
USING A WHEEL. [F THIS |5 THE
CASE IN_YQUR INSTANCE USE

A BALL END MILL.

MMON NI MUST BE USED
IN THIN WALL CASES.

KEY FLAT

ESCAPE VENT CUT TO .020 70 .030 DEPTH
(NOT T0Q BE OVER 204 OF WALL

OF CORE 0OR SLEEVE!

— \FE - .
CONT INUGUS VENT PER MATER|AL = v = l“e
SPECIFIED ISEE SEC. F PG.41 899 Dear !_'___ T re— ——
THERE |5 NO SUBSITUTE FOR COMMON | mewst mori — s
—SENSLEEN—D.Q_L&G-MI. !E[ﬁ I_ Iﬂ;i. Fintl . Fr |
o . =]
SEE ENGNEERING FOR VENT DEPTH e T =
ON OTHER MATL3IS y — SEC F PG S




VENTING GEAR CAVITIES

g . 70 .180 oy

USE WHEN “X™ EQUALS .080 70 .18 VENT 173 THE LENGTH USE WHEN "X™ ECUALS . 1B0 AND OVER
OF THE GEAR TOQTH

0008 DP FOR ACETAL

ISEE NOTE 21

CAVITY
PERIMETER VENT 080 ——=]  twg /
\ I ¥

.025/.035 MIN. ¥ N N

CHANMEL SLOT

¢ /
/s CHAMNEL SLOT —/ |
HEAD REQUIRED

ESCAPE VENT TWO REQUIRED B IN: ONE OPPOSITE GATE
THO SEOUIFED Miti: ONE Tog%:ET[ATFN_G"TE ONE PER GATE. KEY TO DBTAIN.
NOTE ! —UFE - .
1. FOR GEAR CAVITY CONSTRUCTION SEE - 8s99 - WK Ircarteraane
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SECTION G - EJECTOR SYSTEM
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RULES - GENERAL ' - | 2&3
RULES — EJECTOR PINS 4
RULES - EJECTOR PINS 5
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EJECTOR SYSTEMS

GENERAL: _ C. Press Opening
A. Heads to be annealed on all gjector pins, sleeves and . 4. Die opens full
componetits in the ejector system, 5. Eject ahead
6. Eject return (usually pulsed requires coupling)
B.  Ejector system to be set up so any pick-out component 7. Open gate

(pin, core, block, etc.) cannot be ejected off their locating
pins to prevent damage to them and part.

IT. Standard Molding Cycle: Used when there are no

C.  On molds that have guided ejector systems, refer to cylinders, etc. Mold is run with an operator or a part
example of guided system in this section. See Form 122 picker to catch or pick the part off the ejector pins.
D.  On mold bases larger than 10” x 127, provide additional bolts A. Press Closing
in ejector plates to keep them from spreading,
1. Close gate
E. UFE’s molding presses have two different cycles or 2. Ejector return ( usually coupled)
Sequences of their K.O. systems. These are as follows: 3. Die closes.
1. Standard melding cycles: Used when there are no B. Continue Standard Cycle
cylinders, etc. Ejectors are pulsed to flick part of
ejector pins 4, Mold part

A. Press Closing
C. Press opens full

I. Close part
2. Die closes 5. Die opens full
6. Eject ahead and stay ahead
B. Continue Standard Cycle 7. Open gate
3. Mold part

Section G. PG 2, 6/99



EJECTOR SYSTEM

GENERAL

K.

On molds which require the ejector system to have early
returns(mold in which pins,sleeves,etc. could damage cavity
if they were not out of the way when slides closed), UFE
Incorporated requires the following.

1.

Mold to be coupled to press’s air or hydraulic return
system. (There are some exceptions where moids cannot be
coupled. They will be noted on quote.) Refer to press data
for location which can be coupled.

Mold must have a system of its owi to return its ejector
system before angle pins enter slide.

a. EBarly returns can be used for this, but they must be the
top mounting type. UFE Engineering must approve any
use of the side mounts. UFE Incorporated must be able
to adjust these systems later when they wear. Minimum
mold base size is 9 7/8” x 12”. See Form 122.

b. Early retiurns can be used only when the mold can be
coupled per Note 1 or if ejector stroke prohibits use of
early return. See Form 122.

Stamp on both ends of the gjector plate. PO NOT pry on
Ejector system to open mold.

. Provide protector pins; pins that go through a hole in the

Stide when they are open. They are to be /4” diameter
minimum. On molds with large, heavy slides 3/8”
diameter or larger, if possibie, they are to be .005/.01¢”
minimum to 25% of wall section maximum below slides
and are to have 1/32 per side clearance on hole diameter in
slide; for protection of mold on bench. On slide carriers
longer than 3 inches, use two protector pins.

. See example in this section. (Pages 18 and 19}

. For example of delayed ¢jectors, so references on page 20

of this section.

Sectionr G, PG 3, 2/01



EJECTOR SYSTEMS

EJECTOR PINS:

A. Ejector pins to be standard fractional size hot form ejector
pins. (Do not use nitralloy steel pin because of chipping
problemt.)

B. 7/64” diameter and smaller by 4” and over pins are to be
standard fractional size with a 2” shank (stepped type)
I,

Exceptions:

1. On molds where large shanks and heads of stepped
type create a problem, use taper-headed pins.

2. Do not use taper-headed pins when they form a part
dimension.

C. All ejector pins requiring keying must be square headed
type ground te a D shape.

D. On molds that have ejector pins on the periphery of the
cavity (half of the ejector pin of the cavity molding
surface and half on the clamping surface of the cavity),
use UFE’s cushioned return pin system. For cushioned
return system, see example ont page 10 and 11, this
section.

. Whenever a part’s dimension is formed by an ejector pin’s

length, it must be equipped with a bottom clamping plate
complete with stop pins.

. Whenever an ejector pin’s length forms a part dimension,

then limit the counter bored depth fo .001 maxinwum over
the head height.

. Whenever an gjector pin’s length doesn’t form a part

dimension, then limit the counter bored depth to .003
maximum over the head height.

. Bjector pinholes to be jig ground or wire cut to obtain a

“flash free” fit. (See Mold Specification Form 122)

Ejector pin marks on the part to be cored .003/.005 into
part unless otherwise stated.

Provide ejector pin lead-ins in cavity blocks.

. Molds with large ejector pins should have additional rest

buttons or pads added to the ejector plate to support the
Injection pressure.

Section G, PG 4, 4/01



EJECTOR SYSTEMS

SLEEVE EJECTORS:

Construction per Mold Specification and Quotation Form 122:

A. Review specification of mold to be built and review Page No. 7
of this section. NOTE: Shrink print and 1ts sketches take
precedence.

B. Sleeve ejectors and their respective core pins are to be free
floating on their head diameters by clearance and on their head
height, by .002 maximum extra in counter bore depth.

C. Never use set screws to retain core pins. They tend to cock pin,
put unnecessary wear on pin and sleeve wear out the hole in
which the pin telescopes into.

D. Molds with gjector sleeves must have a gnided ejector system.
See example on Page 11 this section.

E. To prevent bending the gjector plates on molds with large
sleeves, due to applied injection pressure, provide additional
support by adding support steps on the support pillars. Thisisa
must on double ejector plate (systems) and on single ejector
(systems), additional rest buttons can be added as close to core
pin as possible to maintain support behind sleeve.

F. Radius sleeve ejector holes in cavities except at part and radius
any venting edges on sleeves to prevent galling.

(. Sleeve ejectors are to be made of M-2 too! steels with a 3/16”
minimunt head height. (Do not use nitided or DME sleeves.)

H. When venting thin walled sleeves, grind vent in bushing not
sleeves.

NOTE: For venting instructions on sleeves, see Section F, Page
No. 7.

Section G, PG 3, 6/99
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NOTE:
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PROVIDE A TOOL STEEL INSERT AS SHOWN
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AND 18, THIS SECTION
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33

‘Nﬁhﬁmu
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SHLD. LENGHT = .S500
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//_( THRU E EJ HOUSING)
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CAPABLE OF USING BOTH
B IN. AND 7 IN. K.D.’s.
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4
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NOTE:

. DN DCCASION UFE WILL REQUEST DELAYED

EJECTORS. IN SOME LASES THEY WILL BE
USED TO REMOVE THE RUNNER AND SUBGATE
BEFIRE EJECTING THE PART. THIS WILL
PREVENT OAMAGE TO THE PART AX THE SIUBGATE
RELEASES FROM THE UNDCERCUT. WE MAY ALSO
LSE THIS TD FIRST MOVE THE RLNNER AND
THEN SHEAR THE GATE BEFORE EJECTING THE
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EJECTOR RETAINER PLATE COUNTER BORED

TO GET DESIRED TRAVEL .

2. 00 NOT LET PIN GO THRU THE BOTTOM

CLAMP PLATE, WILL DENT PLATTEN.
oo e E: *
e Es8g l.& UFE Incorparated

bl - rvcuna STILLWATER, MM
;ﬁ'é:u”fssnmcmzu T Ting
i DELAYED EJECTORS
. 1

4 PLC.DEC

o0 .
1.0002 -
21*0° OO
wm—.1:|:"u=— SECTION G PG 20




A

EJ PIN

SLEEVE

NOTE:

1.
2.
3.

A DEVICE THAT PREVENTS POST GATED PARTS FROM
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SR, oo e STILLATER.

g 11Tk

FRACT]DnaL [ E‘_} PIN TQAVEL
R S LIMITER

4 PLL.DEC. * T W

AHGLL AR

ood -
‘ooz .-
erwuwunanw——w——————1
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SECTION H - MOLD COOLING/HEATING

Countents

RULES

JFFY-TITE CONNECTOR PLUGS —~ INSTALLATION OF

1/16 O-RINGS - STOCK LIST & INSTALLATION DIMENSIONS
3/32 O-RINGS - STOCK LIST & INSTALLATION DIMENSIONS
SUGGESTED CAVITY AND CORE COGLING

BUBBLER ~ STOCK SIZES & INSTALLATION OF

THERMAL PINS — DAMENSIONS & INSTALLATION

Qi HEAT

CARTRIDGE HEATERS

THERMOCOUPLE GUIDELINES

THERMOCOUPLE INSTALLATION

Page

3&4

5

)

7
8&9&10
11

12 & 13
14

15

18
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WATER COOLING

A. UFE Ine. uses jumper hoses on outside of mold:
1. Vendor to supply mold with connector
plugs installed in their C' bored holes
2. UFE Inc. supplies all jumper hoses.

B. Water line inlets or outlets to be:

1. C'bored for Jiffy - Tite connector
plugs. (See Section H, pg 3)

2. Bach stamped with its own number
starting at "0" comer clockwise around each plate. (1 through
total number of inlets or outlets in the moid)

3. On molds with water in cores; stamp in and out next to inlet
angd outlet conmection; Core 1,2,etc. Number fo correspond to
cavity identity.

C. Blade baffles are to be purchased with threaded end and located in
correct position by bottoming or snugging pipe thread in marked
position to prevent rotation. Brass only; no plastic baffles permitted.

D. Braze Jiffy-Tite connector plugs to the pipe nipples when nipples are
to be threaded into cavities, forces, or slide blocks. Provide ftat or C'
bore on cavities, etc., for tapping & full pipe thread or use purchased
one piece design Jiffy-Tite connector plugs. Can be purchased from
mold component supplicrs.(Do not use 1/16" NPT threads)

E. Remove all drilling and tapping chips from waterline.

F. New molds should have plugs and connectors installed prior to
delivery to UFE Inc.

G. Use a pipe joint compound on all pipe plugs and fittings.

H. Vendor must supply any use of non-standard O rings and supply 2
second set of spare parts.

1. Avoid installing O-rings in mold plates. If possibie, install in a round
or smaller cavity.

J. When using O-rings on core pins or small cavity components, be sure
to provide adequate support area equal to, or more than, its actual
molding area. This will prevent hobbing into backing plate.

K. All O-rings should be installed with axial squeeze only. (Sealing
occurs along axis or parallel to centerline of 1LD. & O.D.)

L. Test mold at 75 PSI for water leaks.

M. No water connectors out the topside of the mold unless approved by
UFE Inc. Engineer.

N. No oil fittings in the stripper plate; there is too much motion for the
fitfings.

0. All molds must have temperature controls on both sides of parting
Hine.

P. On molds with closely toleranced bores, each water-cooled core
should be on its own separale circuit. This gives better control of the
bore size.

Q. For bubbler sizes and approved methods of installation, see following
pages.

Section H, PG 2, 2/01



hTu

I Du

SEE NOTE 1

MIN. 3732

f

REFER TO MANUFACTURES MACHINING SPECIFICATIONS
FOR SPECIFIC C'BURE DIAMETER ANO DEPTH.

” Cn

|

, L Bﬂ

5. FLATE THICKNESS OF 1 3-8, 7/8 PLATE
THICKNESS IF O.K. BY UFE ENGINEERING.
{NOT IN STRIPPER PLATE?

4. FOR OIL ONLY: ORILL 1.06 APART LEAVING
A 1716 WEB OF STEEL. MILL. .87 APART
EE&VIE? H WEB. AT SHlwnN BY DIM

3. REMIVE WEBS [F STEEL THAT ARE 3-32 NO
OR LINDER FROM BREAKING OUT OF PLATE'S
SURFACE DR WHEN BREAKING INTO EACH
OTHER.

2. REFER TO SEC. N FOR MOLD SET COMPONEMTS
FOR STOCK SIZES.

1. UFE WILL ACCEPT PLUGS THIS WAY
OMLY WHEN THEY ARE PROTECTED BY AN
OVERHANGING PLATE. {EX. 3 PLT. MOLDS)
OR ON NEWBLIRY MOLOS, PLANT APPROVED.

mEUFE

DWTE 7,03

NOTES :
®
UFE Incerporoted

MIN. MIN,
C-BORE | C-BORE | PLUG | CENTER |PLUG | PLATE
COOLANT | PIPE DIA. « | DEPTH | DEPTH | GIST. [ MEIGHT | THK.
THREAD | “a- "B ~c- ~0° “H T
WATER 178 NPT 34 S8 L~16 Erg 5/B 7/8
WATER ird NPT | 708 e |16 | 78 78 1
waTER 3-8 NPT | 1.080 | 15715 |1s16 | 1.080 |28/32 |1 3-8
GIL ira NPT | 1.0 1.0 1216 | 1.060 |1 1+,8 | NOTE §

TOLERAMCES LMLESS

OTHERWISE EPECIFIER:

FRACT JORAL
2 PLC.DEC.
2 PLG.DEEC.
4 PG DEE.
AHCIN_AR

11732
3.040

iz ok STILLWATER. MM

TITE

| PLUG INSTALLATION

AR

SECTION H PG 3




BRAZE JSIFFY-TITE
CONNECTOR TO PIPE
NIPPLE DR USE STANDARD
PURCHASED ONE PIECE
COMPONENTS .

FZZ7\

f

1416

SEE NOTE 1

S

1111

1-15

NOTES:

3716 X 45" CHAMPHER TO PREVENT
CONNECTOR FEOM BREAKING OFF
WHEN PIPE BECDOMES BENT.

WATER FITTING TO BE 1-15
BELOW MOLO BASE DR PROTECTOR
BLOCK WHEN CLOSED.

o EE

@ 5.0

TILERAWCES UNLETX
OTHERWISE IPELIFIED:

FRALT IOMAL 1124

2 mE.eC. PR ]
3 PLE.CEC. +.00%
4 P DEC. +.0002

AMTLE 48 4170 DG"

.
u& UFE Incorporcted

W R 1L

STILLWATER, MM

"UBLUG INSTALLATION

{IN St ICES )

o, .

SECTION M PG 4




COMMON O-RING SIZES

GROOVE OIA'S FOR | GROOVE DIA'S FDR
INTERNAL PRESSURE | EXTERNAL PRESSURE
T Al I -.8o8t .
—~ 083 }30%
005 .243 002 119 002 '
067 274 002 150 .002 : »
) 305 .002 181 .002 \/
009 337 .oz 213 .02 i .
D10 368 .002 244 .00 050t 885 Eﬁ " & o oos Ty
o1l 430 .002 306 .002 \/
iz 493 .002 .3849 .02
03 .555 002 .431 .002 S* /0" TYP‘/
Cla 68 .co2 484  .0D2 |
015 680  .002 556  .002
GRODVE DETAIL ™ (S}éIE] SNS“TIE* s

]} .743 .00z .519 .02 WATER LGROOVE
017 805 002 681002 e SN T
o018 8E8  .002 7244 002
019 928 .002 807 .002 A {
020 S8z .002 870 .00z ! 7,’/

|/
021 1.054 0032 .932 003 f/z/;
G2z 1,117  .003 985 004 NOTES: 7 ¢
023 1,179 .g03 1.057 _ .00% R - AL L s 1 1
Q24 .22 003 1,120  .00S 2. USE A GREASE DR OIL AT ASSY. /%
@5 | T o | 1o e AP TRt 1 el o j7/ms

TUTTING. \
e T
PRESSURE —
028 1.422  .003 1.370__ .o08 a. &E‘T&"ééﬁ%ﬁ"é STockeg e 8 DIA. USE FOR
029 1.613 Qo2 1.499 .0us APPRGVED BY LFE ENGINEERING DEPT. } + EXTERNAL PREISURE
030 1.738 -003 |.B24 - 606 5. 17|16 MIN. APP'I..IES TD C-RINGS 1.500 APPLICATIONS ONLY.
OIA. AMD 1 ARGE A OIA.
031 1,83  .003 1.748 007 O GRAR B, OIS SECTIDY. T - gggsgggslgggf?&Tﬁﬂs ONLY
032 1.988 .004 |.874  -ood 7. 344 0.0. SIZE O-RINGS AND LARGER.
033 2113 .00S 1.998  .0I0
032 Z.238  .007 2.124  .01]
035 2.363 .008 2.249 012 [ E: .
* B0 “& UFE Incorporated

0386 2.488 .00S 2.374 .014 LOLERICES e ESt L - e STILLWATER, M
037 2.613 010 2.499 .015 DTHEMISE SPCLIRIED:  RCETOREY G
RE) 2738 .012 2.624  .016 o, um 1716 O~RING GROOVE
029 2.858 008 2.754 012 imGE koo | B C
040 Z.og3 008 2870 .014 e e = SECTION H PG S




COMMON O-RING SIZES

GROGOVE TIA'S FOR
INTERNAL PRESSURE
A DIA

DIA'S FDR

GROCVE
EXTERNAL PRESSURE
g DA

gi;éNﬁ +.000 - ~. 000 *
133 1.989 004 1.802 008
134 2.052 205 |1.872 -0a8
135 2.118 005 1.935 -0a8
136 2.177 006 1.997 010
137 2.240 007 2.060 -010
138 2.302 007 2.122 -0t
139 2.365 -008 2.1B85 012
140 2.427 -G08 2.247 -012
141 2.450 009 2.310 -G13
lazg 2.552 L0190 2.372 .04
143 2.615 -010 2.435 Ot
144 2.677 -01) 2.457 .015
145 2.740 012 2.560 .05
146 2.802 012 2.622 016
1a7 2.860 -008 2.580 012
i48 2.922 Q08 2.752 .012
i4g 2.085 -00g 2.815 013
150 3.047 -G10 2.877 -0ta
151 3.172 Q11 3.002 .CiS
152 3.422 .013 3.252 -CI7
153 3.672 .01 3.502 -020
154 3.922 018 3.752 022
155 4.172 -021 4,002 -025
136 4.422 .023 4.352 .027
157 4.672 .06 4.502 -030
158 4.8922 028 4.752 .032
159 S.172 -031 5.003 035
180 5.414 -025 5.260 -028
161 5.664 -028 5.510 -032
162 S.914 -030 5.780 . 034
iG3 6.164 -033 5.010 -037
[64 5 414 035 5.260 -39
165 5. 664 -038 6.510 042

. ALL SHOWNH SI2E5 ARE STC(KEQ gy

LEE, AMY DEVIATIONS MUST BE
APFROVED BY FE EM.':INEERINS DERT.

- PLATING REQUIRED, SEE PAGE 2 PARA-

GRAPH K, THIS SECTION

. 344 0.0, 3128 O-RINGS AND LARGER.

+.008
—~1 -140 _ gp0
32
I +.002 )
-08l..gon0 R .00S TYP
5*/0" TYP
GRODVE COETAIL
- 1~10 MIM
(SEE KOTE 5)
WATER GRODVE LB M — [~
757,
7
A //
& o
AL
270
7K
NOTES: %% 5
A
. USE 2-92 NOMINAL CRUSS SECTION I ]
f-RINGS. DBTAIN FROK LFE L \
* OB 1610 PROTECT TE BLRING, FROM PRESSLIRE
DAMAGE BY ABRASION, PINCHING, [R
EAITTING. B 0IA. USE FOR
. ALL D-RING GROOVES MUST BE PREISURE — EXTERNAL PREISURE
iﬁe OF CHIPS. DIRT AND GRIT AT APPLICATIONS ONLY
: e 4 DIA.

USE FOR INTERNAL
PRESSURE APPLICATIONS ONLY.

L]
“& UFE Incorparated

L STILLWATER, MN

aw e
o seog

TEERAMCES

OTHERWISE SPEI:]FIED
FRACT [EMAL [ 1%

2 RC.CEC £.010

¥ PLC.CEC +.00%

4 PLC.CEC 1.0002

£140r oo

FITLE

3732 -RING GROOVE

[

ISECTION H PG 6




WATER LINE

,/_
é

5% +0°-

050" 360

=i R .005 TvP.
32
i

1 <

? \\\\\\\\\mvs "

/V////ﬁ | |

41

7

A
| \\ A

DETAIL A

R /16 NDMINAL 0-RING
SCALE 10

P/

////WW

%/%%// 2\

SEE OETAIL A

BRASS BAFFLE
NO PLASTIC BAFFLES

NOTES:

I. NICKLE PLATE aALL MDLD PLATE
HOLES & SURFACES WHICH CONTALT
WATER .

2. 3»4 0.D. SIZE O-RINGS & | ARGER.

ﬁq\\\ V/

SEE NOTE |

PR UFE

ufe’

TOLERANCES LMLESS WINT DR AL

UFE Imcorporoted
STILLWATER, MN

CAVITY COOLING

OTHERWISE SPECIFIED:  [TLSToReR TITLe

FRACTIIMAL 11s32

i voin  |rmrge——e———— | SUGGESTER
3 PLE.DEC. 2.005

& PLE. DEC. +.0002 SOALE

ANSULAR 170" 00" e

GRvG. WO,

Fﬁ“—ﬁ;————SECTIDN H PG 7




RUN TUBING TO DRILL POINT TO
KEEP BUBBLER FROM TIPPING
ANDO NOTCH AS SHOWN.

PsL

FOR PROPER BUBBLER SIZES,
SEE FOLLOWING PAGE.

//' N

0

WATER LINE OUT

I\
L

WATER LINE IN

F 77

N 77777

BUBBLER MAT'L TO BE STAINLESS
STEEL SEAMLESS TUBING.

SLIP FIT

NOTES:

1. NICKLE PLATE ALt MOLD PLATE
HD%ES & SURFACES WHICH CONTACT
WA .

2. 374 0.0, 3IZE {)-RINGS & LARGER.

M BroY “& UFE Incorporated |

Lt STILLWATER, MM
E%%ESS%E-E?ED: [TImYIR L] i
ey BUBBLER-INSTALL .
3 FLC.DEC.
4 PLC.DEC. SCALE D, NO. )
AnGi a2 "y ————————

TRET & SECTION H PG B




DIVERTER
3 - I\/ i

}
OETAIL A
Ea NOTES :
EONN \\\ ; 1. WATERLINE [1-32 USE BUBBLER NO. 0S0120~050200
. 2. WATERLINE 7716 USE BUBBLER NI. 050200-050230C
3. LISE BRASS FOR THE DIVERTER
4, DIVERTER TO BE MILLED AS SHOWN IN DETAIL A
[ L] FE a
1y UFE Incorporated
TOLERAACES UMLEST el tnd STILLWATER, MM
OTHERWISE SPECIFIED:
2 P oee 050 DNE LINE BUBBLER
3 MLC.eEC. Dos
»&Eﬁgﬂ' 1% 4. 7.
SECTION H PG 8




——(OIA. "B —=

-— GIA. "ATw

[}
OIM. "X~

/—- CORE PIN

SNOONNNNNAN]

N
N
N
N
N
N
N
\
)
N
N
N
o
N
N
\
N
N
N]
\
Ny
N
N
\
\
N
N

\p

.03

BUBBLER DETAIL

TBING | TUBING | ORILL | DIA *A* | DIA "8 | OIM "X* | AREA; | DO-RING
M. 02 - I0 | sIZE MAX MIN HIN ID ¢INTY | MuMBER
050120 }.032 .020] 63 037 .100 .045 .0003 aos
050170 |.065 .047] 47 .079 139 .045 0017 01
050100 [.083 .o63 38 02 . 152 .062 003 018
0s0200 [.095 .671| 32 1B 176 .052 0040 o1}
0%0210 |.10e .oss| =8 136 166 .082 .oas7? 0l
050230 |.134 .io6] 18 .169 228 .062 .00sg 0!
050260 1,180 .150] I .28 .288 .082 .77 0i2
050670 {.250 .194F S/16 .312 .412 .093 02865 at4
051130 |.375 .245) 7416 43 .53 093 471 015
05130 {500 .370f 3964 | 608 709 003 1975 og i
051570 |.625 .485 25/32 781 1,900 5 .1824 021
METES:
. MAT'L TQ 8£ STAIMLESS STEEL TUBIMG.
2. ALL SHOWN SIZER AEE STDCXED BY II.F.E. ANY tEVIA‘I‘ICNS
MUST BE APPROVEDR BY L.F.E. ENGINCERING DEPRT
3. HICKLE PLATE ALL HOLD PLATE HOLES AND
SURFALES WHICH COHNTALT WATER.
4. THE O-RING GIVEN IS ALLOWING A EIB IJ'- MAT'L BETWEEN THE
1.0. OF THE O-RING, 0.D. DF OIa
oY - ; o
“H 589 UFE Incorporated
T0,6RANCES T —— STILLWATER, MM
ErTHERY | X SFE&:]F!EI:I TITLE
Tanae BUBBLER SIZES
« PLL.DEC. 1.0002 TiG. .
ANGLE A2 #1*0r Do-
SECTION H PG 10




NOTES :

1. CORE PIN T0 BE FREE OF OIRT, CHIPS,
AND SHARP EDGES.

2. SEE RECTOMMENOED APPLICATIONS BROCHURE
AVAILABLE FROM OUR DISTRIBUTER.

3. THERMAL PINS ARE EXSPENSIVE, CARE
SHOULD BE TAKEN NOT TO JAR [OR FPUNCTURE
END CAP WHEN INSTALLING OR REMOVING
THERMAL, PINS.

{ .125 TYP.

) 117 7 7 7 7 l
Vi siium

THERMAL PIN INSTALLATION

E— -
70 J—pon UFE Incorporcted
|

TILERINCES LML e - STILLWATER, M

ESS
UTHERVLTE SPECIFTRD: TR TORE

TR IR e " THERMAL PINS

LI N ==
) ”’“—F::——r—SECTIDN H PG 11




@ .B625

374 HEX STOCK

CLEAR CAVITY —

< .B0C PIPE
TLRNED DBOWN

UFE TO FURNISH STEEL TUBING,
COUPLING AND NIPPLE

e e e e SEE SECTIDN N PG 22
1
- e e
WA AW A A
] / }
438 -
o T I e alinliedietbuliniini
i 3 P S \_i
875 PLT. &
{PREFER | 38 PLT.)
.0B62 MIN
OIL PIPE EXTENSION 3.50 MIN BLEND @
wores. 3
. MINIMUM @ OF OIL LINES IS 7716 AND =3 H
TAPPED SIZE OF |/4-18 NPT.
2. RECOMMENOED O-RING TO BE TYPE VITON. DPTIDN #1
3. A MAXIMUM OF 4 IN/4 OUT LINES.
ADDITIONAL CIRCUITS WILL BE BUILT WITH
A MANIFOLD SYSTEM LIMITEG TO 4 IN/4 OUT.
4. OIL CIRCUITS TO BE LOCORED
INTERNALLY If POSSIBLE DR O8T. #1.
S. OIL CIRCUITS T BE COUPLED e EE Ig e
OPPOSITE SIDE OF OPERATOR. %t gm0 ] | UFE Incorporated
TOLERAMGES LMLESS i R N— STILLWATER, MM
OTHERWISE SPECIEIED: TR TORET

FRACTIOMAL 11,32
2 PLE.CEC. +.00
3 AC.CEC. 2,008
4 PLEC.CEC, 1.0002

ANGLE, AR

+1°0'00"

‘ " OIL HEAT
‘“"“‘—E—:—,—;‘;fmw H PG 12




—

-

DIE FOR 1/4-18 NPT

OME NO. JP-352-SV
VENQOOR TO SUPPLY

T

Iy

VENOOR TO CBORE AS PER PG 11

|
3
|
i
OR 174 MIN |
|

TAP FOR

TC OIL HEATER

17418 NPT

OME NO. JS-300-5V
VENDOR Tﬂssap LY

VENDDR TO SLPPLY 5§
BRAIDEO HYO HOS
CBTAIN FROM Mc MASTER
CARR SpPPLY

[
6. IF PIPE NIPPLES ARE LONG USE MIN 3.4
HEX STOCK MACHIME AS SHOWN
5. NUMBER ALL FITTINGS (#)
4. QUICK CISCONNECTS REGQ ON THE MOVING
PARTS
3. BRAIDED STL TUBING REN BETWEEN THE
MANIFOLD AN THE MOVING PARTS
2. MOUNT INSUEATED BOARD ON TOP
OF MOLD TO RETAIN HEAT
P. MaNIFOLD ¢VENDOR TC) FURNISH)Y IS TO
HAVE IN AND DUT QUICK DISCONNECT
NOTES:
L T o
WE gag UFE Incorporoted

v o ey STILLWATER, MM

FEALTIONAL 21,32

2 PLC.DEC. +.010

3 PLC.OEC. £.00% —

4 ALC.EC. +.0002 G n0.
T o

SECTIBN H PG 13




[

o]
T
o] T
PRy 2, H
xﬂ%: ' yr T 1
e - I
D
1 : .002 cuim. /s
: | i Y }
|6 RMS FIMISH
R GETTER 2X
]
]
3. DR AND REAM THRU HMOLE FOR
CARTRIDGE HEATER
2. CARTRIDGE HEATER LENGTH TO
EXTEND BEYOND THE PART
ol Eg E @
. M A W AV T HEATER
|. MUD BASES WILL HAVE CARTRIOGE HEATERS — “& UFE Incorporated
NOTES: TOLERAMCES THLESS - S (AL STILLWATER, MN

DIHERWISE TPECIRIED: TR T

SR 1@ e — CARTRIDGE HEATERS

s s L
= SECTION H PG 14




GUIDELINES FOR THE INSTALLATION OF THERMOCOUPLES
IN UFE INCORPORATED TOOLING

. Use onty UFE Incorporated approved connections and
hardware.

. Connector PCS #JF-2 type “J” female

. Gordon # J20-1-304 or J20-1-507 with extruded F.E.P.
Insulation thermocouples wire should be used only inside the
tool where wire is confined to a slot and connector attached to
mold plate. White = Positive Red = negative

NOTE: Wire must not be exposed to movement (see page 16)

. Gordon #J20-1-8-304 thermocouple wire to be used only when
wire extends beyond mold base plates.

NOTE: This wire contains stainless steel overbraid for
abrasion resistance for prototype only.

. 8 P.C. #CRS-TO-1810 HT high temperature ring to be crimped
on the end of the thermocouple wire.

NOTE: Ample stock of the above items will be maintained at
the Stillwater Tool Crib and provided to UFE Incorporated
vendors,

. Thermocouple wire should be attached directly behind the

cavity on a support plate: i.e., cavity block, insert, etc. Reason:
to develop a repeatabie temperature reading that could be
influenced by a change in the process. It is not to measure the
actual cavity temperature.

. ALL UFE Incorporated production tools must contain two

thermocouples. One on each half of the mold.

Thermocouple connectors should be instalied:

First choice ~ operator side of tool, sprue side preferred (check
focation of clamps when placing thermocouple in clamp slot

area).

Second choice — Top of tool.

. Hot oil tooling will contain two thermocouples one on each side

of parting line.

. Installations will consist of attaching the female connector in a

recess so that nothing protrudes beyond the edge of the mold
base plates (see page 16 Example A).

Section I, PG 15, 2/01



10-32 X 578 DP.

135
280X "120 DP.

.750 I-‘ [ ‘

} 1

.188

-4

VIEW ROTATEC 90 7 ¢BALL ENOMILL)

1

VIEW ROTATEQ 90" "l

- 500 —=t

1.085
=— . 282

] |

——

=07

- +\ 685

& 340 R 190 2x
_ _l .251:}1*15° 42-56 ¥
a ' ey
EoUSH // ' A& (use ylélgis_l_ END MILL)

EXAMPLE A
PRODUCTION MOLD

\

#10-32 LDW HEAD—/ EXAMFPLE B

(THIS STYLE TO BE USED
ON PROTOTYPE MOLDS CNLY)

NOTES :

1. THERMOCORPLE CONNECTOR SHOLLO BE
HMOUNTED 1M SAME COMPIMENT A5 LEAD
IF POSSIBLE.

wHITE WIRE IS (+) POSITIVE LEAD
RED WIRE [S (-) MEGATIVE LEM.

x 1
/8 OP.

— .188
COVER CRS -508
78 % 1‘/2 s6
= |
.260 X
122
2% #8-32

TRENCH DETAIL IS OPTIONAL
-USE ON LONG LEADS R WHEN
LEAD 1S ROUTED OFF STRAIGHT LLINE.

Coltaw UFE

o€ 589

3
“& UFE Incorporated

TOLERULEL LMLETT

L STILLWATER, MN

QTHERWISE $PECIFTED:

FRALTIOMAL 1733

2 PLC DEC 010

3 mp.OEC +.00%

4 PLE.DEC 002
[ Lt ol -

T THERMOCOUPLE
INSTALLATIONS

DAl W)

SECTION H PG 15




SECTION I-AIR & HYDRAULIC CYLINDERS

Contents ' Page
AIR AND HYDRAULIC CYLINDERS 1
CYCLESLII 2
CYCLESOL IV 3
SIDE CORE SEQUENCE 4-4B
SIDE CORE WITH HYD CYL 5, 3A

Section 1. 6/99



AIR & HYDRAULIC CYLINDERS

To prevent unscrewing of male and female rod end couplers
on cylinder, lock them positively with either a set serew or a jam nut.
With set screw, flat must be ground on threaded rod to prevent
damaging threads. (Pages 5 and 5a this section)

Provide for limit switch mounting on molds. Use two limit
switches per cylinder; one for "In" position and one for "Out" position.
See the following cycles {pg. 2 through 4b this section)} and Section N,
pg. 12, Standard Mold Set Components, for detailed drawing of limit
switches.(UFE Inc. to supply switches)

All molds with gear racks are to unscrew by pushing into the
mold and to reset (rescrew) by pulling out of the meold. To prevent
hitting the gear rack on the gate or the bottom of the press, check these
dimensions for centerline of press to gate and bottom dimension. See
Section M, Press Data.

On molds with two cylinders on opposite sides of mold, a slot
must be provided on the top side of the mold 1/2" x1/2" to nn wires
from limit switches.

. When air or hydraulic cylinders are added to a mold, they

must be tied into the molding press. Over the years, UFE Inc. has
installed programmable controllers over sequence-type timers.
Because these units are not unlimited, some basic programs or
"Sequences of Operations” had to be written. These specific sequences
are typical on all UFE Inc. presses and must be adhered to. If you can
not match the requirements of your mold, then you must advise UFE
Inc. Engineering and receive approval before proceeding.

We designate these sequences by cycle "number" and note "letter"
which are described in the following pages.

Unless specified** all hydranlic and air cylinders to be purchased by
vendor, being approved by UFE Inc. Engineering.

a. Data Required:
Quantity, model, bore, stroke, air, hyd., mtg,, style and rod end
style.
b. Cushion:
1 - Less than 2" stroke, not required
2 - 2" and longer stroke, both ends required.

. All molds with movable components (racks, etc.) mounted outside of

the mold must be completely enclosed for operator safety.

. Limit switches to be of mechanical nature as shown: on internal

mechanical switch. No proximity switches!

. To aid in the actual calculation of the holding capacity or working

force of the cylinder, here are the specification of UFE's presses:

a. All presses have air supplied to them that can be varied from 0-
90 p.s.i.

b. Size 2 & 3 - Van Dom presses have hydraulic pressure of 309 -
1850 p.s.i.

¢. For data on Sumitomo, Demag, and True Blood molding
presses; contact UFE Inc. Project Engineering Manager.

. Molds with cylinders on the bottom must have pillars or rails so that

the mold can be set down on that end without damaging tool or
cylinder.

. Molds with cylinders on top must have eyebolts so that the mold can

be lowered into the press.

Section I, PG 1, 6/99



AIR & HYDRAULIC CYLINDERS

Standard UFE Cycles
CYCLEI CYCLEIL
Use on a slide-type mold. Can have lock blocks but can’t have Use on a slide-type mold that usually attached to the ejector system
ejector pins under the slide. (ride with it). Can have a lock block but can’t have ejector pins

under the slide.
1. Close gate (If ejector, sorter, and wiper checked).

1. Close gate.
2. Ejectors retumed.

2. Setcore.
3. Set-A-Core.

3. Ejectors return.
4, Clamp die and continue cycle.

4. Close die and continue standard cycle.
5. Die opens.

5. Open full.
6. Pull core.

6. Eject forward.
7. Eject forward.

7. Pull core.
8. Recycle.

8. Recycle.

Section I, PG 2, /99



AIR & HYDRAULIC CYLINDERS

Standard UFE Cycles

CYCLE HI CYCLELV

Use on a slide-type moild. Can have ejector pins under the shide but Unscrewing type mold where the threaded core, etc. is located on

must be coupled to the return and can’t have a lock block the sprue or ejector side and is fixed axial, with the parting line or
stripper plate being cammed open, or forwarded, to allow for the

1. Close gate. lead advancement.

2. Ejector returned. A. Press Closing

3. Ifcoreis out and ejectors are retumed (Die closes). 1. Close gate
2. Eject return (optional couple)

4, Clamp die. 3. Set core or rescrew (retract cylinder)
4. Die closes

5. Setcore.

B. Continue Standard Cycle
6. Inject and continue cycle.
5. Mold part
7. Pull core.
C. Press Opening
8. Die open full.
6. Die opens off of die closed L.S. and stops (adjustable from
9. Eject forward. O-full)
Pull core or unscrew (advance cylinder)
Die opens full
. Eject ahead
0. Open gate

10. Recycle.

=0 G0

NOTE: Additional cycles are available in machines with 5 T.L
control. See side core cycle flowchart (Page 4 — 4B this section).

Section I, PG 3, 6/99
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SIDE CORE SEQUENCE

FOR 3 0Z, MACHINE & UP

Lidn Core Cycle Mumber
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ig
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16
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20

21

22
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24

25

26

27

28

29

30

31

32

Dir is (pen

¥

X

X

CTone Gate

Dol [ 2l

| el

A
X

>

Check A Tore Tut

s Fad Ead

it o

| =]

Lbrck B3 Core Qo

E e Pt i

Uheck T jectors Relurned

o | 2 G |

o

Lherk T jectots Tarward

Check ﬁ Lore In

sel A ote For I See.

Set A TCore

Cinse To Mold Safe

Liose 1o X - 13

Check A Core In

De-Lnergize A Tore In

| L

Ketate Core in For ¥ Sec.

Set 1T Core

Theck 8 Core In

Ue-tnergize B Lore In

Clamp Die - Hi Pressure

o o B

Open Gate Load Inoert

Set A Core {Push Duttan])

R o

Set A Core

Rotate A Core In

Check A Core In

Ue-tnergize A Core In

g | 2|

Set B Core

Check 8 Core In

Llamp Die - H.F,

Allow [njection
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SIDE CORE SEQUENCES

Side Lore Cycle Number

10

11

17

13

14

15

1a

17

19

20

22

231243 251 26127 28| 29| 30 31{ 32

Inj. Timer Timea Out

Elamp Timer Timas Dut

ot o

Fas o

| Dty

Upen Off Die Close L5

| | 0

e |

upen bl L.F.C.

Open Full

Pull A Tore

o g

S| e

Faitad

Hotata X Core Dul

thaeck A Lpre Out

D] e

De-tnergize A Lore Uut

] S| e

Pull b Lore

Rotate 8 Tore flut

Lheck B Core Dut

De-trergize B Llore (ut

b o

| ]

Monual Loader QOut

Manual {oader In

Open T ull

et

£ ject Forward

B Core Out (Air Eject Fwd

Check O Core Qut

21N

L ject Keturn

B Tore Tn (Air Eject Rin]d

Lheck B Lore In

i

Check tiect Return

Open DOff Die Close LS

S|

S5et A Care
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Page 3 SIDE CORE SEGUENCES
Side Lore Lycle Number Gl 1} 2 PlID] 11113V I3t 14| 15] 1&] 17 18| 191 203 211 22 23{24] 251 26127878129 307 31 32 ]
Check A Core In X X X ¥
b toct Forward X
Wiper Down - Then Up X X
Pull A Core X x X
i.heck A Core Oul X X X
Pull §i Tare X X
Check B Cote X X .
Cpen Full X X X
E ject Forward
Wiper Down ~ Then Up X
Set A Core X X X X X
Check A Core in X X X X
E ject Relurn X X X X | X
Set B Core X X
Check 8 In X X
Hecycle X1 X X1 X X X X X X X X X X X X X X X
CYCLES

1. 12. Cobe Lab & Briggs 20, Digitsl Hinge

2. {Telecoping Caresa) 21, 1.8.M, Helix

3. 13. Honeywsll Case {R.F.)

&, {Two Motors) 22,

5. Delco Cangiter 14, ODelta Stem 23, 3M Mixer

6. {Menual Loader In & Qut) 24,

7. Row Cycle (A & B Cores) 15. I.B.M. Pawl 5.

8. 1.B.M., Case 16. U.S, Surgiesl 26,

9. Delts Ball & Stam (Air EJ Sprue Side) 27.

(Shuttle Loader} 17. 1.8.H. Cover 8.
10, Delca 14. Delta Handle 9.
Ii. MNew Ford Gear {Ind., Plastics} 30.
{Insert Loader) 19. Hyd. Gate Malds 31,
32. TJechtronics

SECT. I, PAGE 458
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MOLD BASE DATA

Contents _ Page
General Specifications 1
Leader Pins 1A
Typical 3 Plate Mold 2&3
Stripper Plate Mold Requirement 4
Drawings (Companion Inserts)
6 1/2" x 8" Drawing Number 82750 5
5" x 8" Drawing Number 82740 6
5" x 8" Drawing Number 82565 7
5" x 6" Drawing Number 86514 Center Sprue 8
3.15" x 3.25" Drawing Number 82488 Center Sprue 9
13.874" x 14.874" Drawing Number 86580 10
Vertical Press Mold 11

Section I, 6/99



MOLD BASE DATA

Type of steel in base to be per "Mold Specification Form
122" and UFE Mold Classifications.

Sprue bushings to have 1/2" spherical radius and 1/2" taper
per foot with a 16 RMS or better finish. See mold flow data

for "0" dim. (122 Form).

On 3 - plate molds, to prevent spring pad damage due to
drool from sprue bushings, never place spring pad directly
under the sprue bushing.

Provide two, 1/4"-20 x 1/2" deep tapped holes i bottom of
runner plate on 3-plate molds (only required when plates are
to be hardened).

For sprue bushings on 3-plate molds refer to "Mold
Specification Form 122, Sect. B, pg. 12 or Sect. E, pg. 16.

All mold bases must be equipped with a bottom clamp plate
and complete with stop pins.

On large bases, add additional bolts to the base to keep plates
from separating.

A%l mold bases must be equipped with a locating ring to
support the weight of the mold base during installation into
and out of the press. The locating ring must be installed in a
counter-bored hole in the top clamping plate.

Provide clamping slots or surfaces. Mold to have 7/8"
clamping thickness and slot widths of 3/4" x 1/2" depth.

See pg. 9 for mold base requirements on vertical press
tooling.

. Extended nozzle clearance hole is 1 7/8" - 0, + 1/16" x 3"

deep from the top face to top clamping plate to the tip of
spherical radius. Applies to # 2 presses and larger. For
smaller presses, refer to press data for specific machine.

. When more than one pickout is used in a mold base, each

pickout must be identifiable by a mark in/out of part. See
UFE Engineering for size/shape of pickout identifier.

. Ejector travel must be sufficient for part ejection plus an

additional %" for part wiping. Provide stop blocks to limit
unnecessary gjector system travel.

. Support pillars, whenever possible, to be the internal

threaded type and fastened to the bottom clamping plate.

. On nolds for press size #4, UFE Inc. requires two sets of

K.O. couplers.(4" x 16" Van Dorn, see Section G, pg. 13-14;
for other presses contact UFE Inc. Engineering)

. Support plate to be 1 3/8" min. thickness.

. Maximum mold base size should be 17 7/8" x 30" unless

approved in writing by UFE Inc. Engineering,

Section ], PG 1, 2/01
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MOLD BASE DATA

LEADER PINS

All mold bases must have one offset leader pin.
Never project leader pins above the top clamping plate.

Leader pins must be engaged in the leader pins bushings
(1/2" min.) before the cam pins enter the slide blocks.

Leader Pins must be 1/4" longer than any standing force,
core pin, or molded insert; and, whenever possible, to be
on the same side of the mold as the force. If not possible
to put on same side as force, provide 2 pins to protect the
force, core pin, etc.

Provide (drop holes) holes to outside of mold where parts
can go if dropped into bushing; if part or insert is such a
size as there is a possibility of this happening.

Blind leader pin bushing holes are:

1-To be vented.
2-To have 1/4" min. clearance between
leader pin and bottom of hole.

Leader pin grease grooves are to be deburred to prevent
galling.

For leader pin requirements on 3-plate molds, see UFE
Standards, 3-Plate drawing. Reference this section, pg. 2

Section J, PG 14, 6/99



R

3 J’ 2 ] 1
ire Selmn & SPHING FPAL
LG {VENDOR TO ISEE MOLD COMPI
FURNISHT (4)
— 1/2 STRIPPER
OPENING |
1 L™ L}
1 | §\ |
_ 1) : | i
2 il i 1 !
Ly 1
]
o "y . | l i !
1t { UNNER OPENING
T 1 = X+ | MIN ! | i l
| e b ;-I-,; } EQUALS @
I o b F N N
KN O\ \;‘[I[\aa\\ N }%\ NN 3 e | bt l_o PIN M
q-l- L T T el E
[;{’//117/,_1414//1// / i mo T e
] , B | PART OPENING | T ! LTJ ! I
: = A + B COMBINED '
] i | CAVITY LENGTH + EJ ] 1 |
B, TRAVEL + | MIM
. I " : I :
| N =] i Vot
AN T o b
== | = i ey ; :
c USE OMLY S/8 ss-vss—/ c 23 I
4 {UFE ONLY STOCKS /8 MIN
| LENGTHS 6 1/4 & A A
LONGER. VENDOR TO 7
! FURNISH ALL OTHERSI
SNty N N R N N N ] :
LS NS e ]
10
\\\\\_\?\\\\\\ | ; E |
4. DPENING TO BE SET FOR MAX DIE FITTINGS DO NOT RED.
TRAVEL ON PRESS SiZE 2 AND 3 CBORE WHEN PROTECTED
ON PRESS SI1ZE 4 SET LARGE BY A LONGER PLATE
ENOLIGH TQ ENSURE PARTS 4 =Y
RUNNER WILL DROP FREELY IWIT IN
MAY PRESS OPEN SPECIFICATION
3. MOLD BASES LONGER THAN
L B e fe
A
QUT GATE BREAK PRESSURES el /87 DATE “ e UFE Incorporated S
UFE WN .
2. SEE QUOTE FOR PRESS SIZE JoazrancesunLESs o -
1. TOTAL SUM DF OPENINGS NOT TO
éxcssn MAX, DIE TRAVEL OF PRESS FRACTIONAL 2t 3 PLATE MOLD
NOTE: * FPLEDRS Sme FART NO,
- APLEDEC, £y ' Yy ey
B DGHI 0-5-82 MIRRORED BOLT A Apooee o 2fm
I l l I I ] AMGULAR Lemer | PART Raumt HEEY or SEC J, PAGE 2
[aeve, | pew | sy | oare Jowke | AEVIZION

3 | 2 1




SECTION %-X |

F2 B SHER |4t
LARGE BASES A0 EXTR!\

i s

1

\"‘(\‘(‘(\\\\L\\\\\/\\\

LLLLL LKLY

S/8 @ SHSB (81

| o]
o e o o 1
3y | 4] °
'
T
e T . i’“’t\\f.r
P &
LAl ~>0 l
;r L :
i P FosTe vt 1
= e e e = b = A = e e — e = —
Vo o :
L] 47
| URSACH P :
ey - Py
L - "t\[r .
i‘l.\-i-lt ~..,_i_- ’-ﬁﬁ-x ZH R
1
1
- 1
6 L o
1 [ SECTION Y-¥
Z.0001 2% ——= -
LOCATIONS VARY
DR AMD TAP £OR PAHTS A& FLER
IIQ'ZUI% X 50 DP. FREELY
! r— 1. 875 MIN
i [
] 1 L8750 MIN
P !
)

3. MOLD BASES LOWGER THAN
20 I[N, MUST BE EOUIPPED
¥ITH SFR PADS TO EQUAL
OUT BATE BREAK PRESSURES

2. WATCH ‘I'H CF STL AETWEEN
RUNNER AMNO WATER LINE

I+ LETTER SHSB ON MO
LAYOUT AS SHOWM.

WOTE !

AFFA. W
BATE tee {42~

[TELT)

8 | [DGH(]O-S-SZ[ lMIRROHED BOLT A,BOLT & TO 2.25

{wver | pew [ o [ ome | o |

FART NO, 3 Pl—ATE MOL"D
PART HAME SMEET  Df SEC J, PAGE 3

3 |

l




STRIPPER PLATES

On stripper plate type molds, provide guide via leader pins
and bushings. Do not guide on stripper bolis or core pins.

Provide for positive guidance of each core pin by floating
its head and guiding on the cavity ring. If the cavity ring
leaves the core pin (per stripper travel), then keep core pin
float to a minimum and provide a lead in angle on the
cavity ring for core pick up.

To prevent gailing, plate all core pins or use dissimilar
material and tmpreglon coat core pins.

Section ] PG4, 06/99



DBTAIN DIM

UP TO A 7,32 TRAP RUNNER
MLST ENTER EJECTOR SIDE.

AUXILLARY £LT USED DNLY
WHEN SLEEVE EJ IS USED.

PLT MAY REQ GRINDING T

ADD WATER DIRECTLY INTO EACH UNIT.

ALL HOSE CONNECTIONS MUST EXIT ON
SIDE OPPOSITE RUNNER 12"

FROM EALH SIDE.

TS P R

&
“& UFE Incorporated

STILLWATER, MN

T11LE

82750 B-1-2X8

SCALE

p— 5. 200 —=
2% 2.750 — -
"| 5% /8 MIN /—2X 1,2 MIN
&= SRS
Cy " T3 !
r 1 B.716
B - - - 7.996 & .00l
> |
£l == ﬁ?#‘ <+
2.750 —
i.000
S/16-18 SHCS B8X 360 TYP e .Ag4 TYP
SES“E"‘ l._ l
M7, : P
SEE NOTE 2-1\\ 2 %77* 902 ) " NOTE 4
N —
2.377 %2
SEE|NOTE 2 %// ‘ i - L @12 X 5 LG SH3B
1\Y\\ ’ — -
B8.360 1_ 1.000 i l a.
4,883 | 1 : I
.3
- FD l ! l .010 MIN 3.
| } L 2
ﬂ T i [ ot Tl l.: 1 *
1.25%0
B LT ] 1.
.500 NOTE 3 L J
2% 2.125 — 4,250
3.12%1 —~——_500 ___7090 NOTES :
— 5. 000 7.5060 [r—— I::
DATE B-99
E LN
Temie ShECIFIE: TR
FRACTIONAL, 21732
7 PLE.DEC. .01 [FOTHT
3 ALL.CEC. + 00%
& PLE.DEC. +.0002
ANGLLAR 10" 00

rrmr—r—rrrtere

DRG. M.

SECTION J PG 5

[E-EZT_"U__ 1




8.000
2% B'SES—ELl‘z_x 3.125 1

2X 378

SR ! | 2x i.s00 '
Elas L - ¢t - 1 - 4,895 S.455

__ﬂ@____*__-_@@__? o @ @

@
e 3.500 =
VieEw 7-2 S/16 ¢ SHCS TYFR VIEW X-X 4
378 DIA LEADER %
PIN (2 PLACES) [ TYP. 230
N VAN |
see rore 2 I . : 4 N I 1
2877 2 \ ; DN % t ; / g S
x b h | lI‘] T b
BN,
SEE HOTE /] '
2.877 {22 M / A } ‘l’ , f
A~ N 7 oI N 3.
' ' ' 5. SUPPORT PILLARCS Y MIST BE LOCATED IN THE AUX PLT AREA
4 195 | ! : 4. 5,32 TRAPEZOID RUNNER MUST ENTER EJECTOR SLOE.
" L
' SECTION A-A -ggg 480 3.  AUXILLARY PLT USED OMLY WHEN SLEEVE EJECTOR IS USED.
1 Cas0 } 2. PLT MAY REDIRE GRINOING TO OBTAIN 2.877 +.002-.000
000 | B )—;:;: - R LR SR
— % ML N
{ HE N 172* FROM EACH SIDE.

- 1t Y
H l!"x\_g }— 1/4-20 SHCS 4X 1 1 NOTES: UNLESS OTHERWISE SPECIFIED

2.750 b= 378 @ X 3 172 LG SHSB

442 2K ] | o b so0
=— 3. 865 -4, 500
4.750 — 37816 4X .
s LuFE @
e - 75 | “ﬁ LUFE Incorporated
7.500 TOLERDEES HLESS - Ly STILLWATER, MM
OTHERVISE SPECIFIED: LFETT
Proe a0 _ 82740 S X 8
3 PLC.DEC. 1.005
4 PLC_DEC. 1.0000 SCaLE ORvG. #0.
AHGLL AR 21%0° 00"
G2 = SECTION J PG B




e .
o
o
O
O

\:‘\. 1:\.':

G Q- o
A I
i N M

he— 3, 500 ~=4

VIEW Z-2Z
T

4.995 5.455

S/168 @ SHCS TYP

378 DIA LEADER
PIN (2 PLACES?Y

VIEW X-X 4

= r—— TYR, 230 [

Ll it |
%EEBN%J%E 30"1‘_ X ‘ } ; / H
-.D00 1 ll
X \\~ | \ l/ { TYP .245
SEE NOTE 7 T Ill
1.877 $9= /] oAl | | w
Z Q‘El \\\ 7 .500 Y
' t S.  SUPPORT PILLAR(S) MUST BE LOCATED IN THE AUX PLT AREA
4125 4. 5,32 TRAPEZGID RUNNER MUST ENTER EJECTOR SIDE.
. 1
! SECTION A-A 8%3 360 3. AUXILLARY PLT USED DMLY WHEN SULEEVE EJECTOR IS USED.
’ 1 "360 ! 2. PLT MAY REDIRE GRINDING TD DBTAIN 1.877 +.002-.000
1.000 N L 1. ADO WATER DIRECTLY INTO EACH LUNIT, ALL HOSE
5 } . CONNECTIONS MUST EXIT ON SIDE OPPOSITE RUNNER
HE K J 1/2" FROM BACH SIDE.
‘ N 3 [T 174-20 SHCS 4X NOTES: UNLESS OTHGRWISE SPECIFIED
240 ® X 3 1/2 LG SHSB
442 ZX = = o e 500 2,750 e 3-8
- 3.868 -—d . 500
. 4.750 —3/8_15 4% ——
CRAWN UFE @
2.500 BT BroD i UWFE Incorpeoroted
. ' ERANC [FE-2m - DY G STILLWATER, MN
é?fem:sésspl?ﬁgﬁen: [CEToEx TITLE
FEmme 0% e 82565 5 X 8
3 ALC.CELC. 1.00%
4 PLC.EEC. +.0002. SCALE DAwG . NO.
ANGLE AR $1*0" CO” =
SHEES o SECTION J PG 7




r;) OPTION 3:
) = : TO REPLACE SPHERICAL RADIUS IN MUD SET.
A POCKET MUST BE MADE IN THE "A" SIOE
s S0 THAT THE SPRUE PLATE WILL MOUNT
- oy - . %5.00 FLUSH WITH THE BACK PLATE. SEE IEC. N.
e PAGE 23 FOR HARDENED SFRUE PLATE.
) . )
{ %
T_.400 q S ox avs
t P T
5.996
NOTE: IF SUPPORT PILLARS ARE USED
THEY MUST FALC N THE AREA COVERED &.456
RAD tr2" QPTION 2
L oapes SEE OPTION 3
16 =
4x ,230
PTION § . 306 ,
SRRy < (4 A b - ’
ETH I a7 st iy CORE RETAINER 3.870
N L L L 1
L Y LIL] LIL]
g i 4
Ll W !
n'a I 1.383 ) g2z b I
hld
i '
11 [.383 +.000
! f M . . — .74
11 -[‘. i 1.022 m .L 250, gos I'—2 B g
1 1 [ ] ]
rn LTT ] 1
Chit b o i SR AN T !
T k t t.500
150 25 1.324 | :
L1580 t -.Il— | i 3. zagt-0I0
S w——— |4 360 | J : -.0t0
r ey 1 50 OPTION: FOR SLEEVE EJECTION
\ | m; CNDT REBUIRED FOR ALL MOLOS)
4 s 14
3.0 & !
_3/8 @ X 2 LG SHSE

e E @
“® 599 “ UFE Incorporated

E N
TOLERAHCES LMLESS - STILLWATER, MM
OTHERWISE SPECIFIED: [T TOREE e
FRALTIONA, 152
2 PLE DEC. :.om [P 86514 5 X 6
* PLLC.OEC. +.055
4 PLE.DEC. £ .0003 [SCALE VG, Y.
FHGLL AR £170 DO

(= SECTION } PL ©




—L

3 | 2 l

Badiy L

537 TRAPEIDID AUMNER.
wal ENTER £ECTOR 51

8-1710 WD LEADER BUSHING 121
174 RETURN P INS izl—\ 87/_ l ez
g ) p— 3T|2_1_}e

v '¢ |
1\% | G ! ! MOTES
] 1 Al 1 i ISR P
1, 1 L L REMAIN BELOW PARTIMG LIME
4 - - i1 im0 T - —— -
! P |
el olllT
) Q' T
{_ '?4 e J F a P 1710 B0 LEADER PIN 12t
A 3 +.001
SING E——
e «o01
1 2.5 DT ]

é
/]
/
N\

|t

iy i S AIIIIIIT
_ i

{
1
| 3,754
R 1 i |+ oo |
] [} . 1 !' T
X X . L ooz b i
= R AN
meTuR PiN ! \sm TANPEZOIE FAMMER MUST S P N
LENGTH ERTER 1D EJECTOR B1D6. o
- | |
"1 l _] T | WA VAP A,
PSSy m—— v 74

|
l \ I_ i — r\
A% 99-32 FHOS T e Fos 080 (2 INSTALL @ S/18 X 1.50 LB SE8

LBcATE To FIT oty

WCTIEM 1T
SECTION A-A VIEW B-8
REV
= MAY NEED GRINDING
FOR THESE DIMENSIONS ORAWK UFE ey Y ®
bate  {0-)-65 pATE RN | | UFE Incorporated
TOLRAANCES UNLESS LFE MM STLLWATER, MN
D MRE] 2-87 ADDED SHCS TO SECTION A-A 0. J— p—
ADD 3.069 RETURN PIN LENGTH FRACTIONAL X33 7Y LA
c '| 3.508°-.0014- 0oL was .SE +.vor-000) T 3 >< 3 l / 4
- . *. ) AS 3.248 +.001/-.000 - -
=8 5-85 ‘%-?;E ..331?-.886 ¥A3 3.358 <004/- 000 ——— . os FART KO,
1.677 »,002/+,000 WAS 1.878 +,004/-.000 - DAvG. HO.
ey + ooz ICALE HALF
=] ac | 12-82 CHANGED TOLERAMCES FOR A & B S1DES N 82488
ANGLLAR EAN (g FART NAME THEET | OF | oG o
{evit | oow [ oov | oare [ owko | FEVISION SEC J

3 I 2 1




|
5,687 | e
1 |

825

—— -—f--— 13,874 - —

o |
| |
|

@

R DOWE
[E ¥
4

tadss

]

|

| |

! 2 .IE!‘?S j
!

|

1: h
1]
|.',| ] _I ! g.jogs J,i -
494 10,71 49—
m_ = L |
'1,-:. r E I d DRAWN UFE arra. Q}A o
f__ DATE 16-1-B5 DATE Ufiw!‘h/ “ UFE incorporated
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LH0ABY

SEE NOTE B
SEE NOTE 5 EYEBOLT REQ
SAFETY STRAP 2 REQ
ALUM SHIELD REQ OFP SIDE OF SPRUE
Il

L i
>\\\‘&\\\w L L

\ / / / / . REQ PER STD SPECS
“i\\\\\\\\ SR

SEE NOTE 7————_____ || : aras
NN mh
% (R il
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= 1
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PREFERED ALIGNMENT OF THE

B e\
V\
-

1i, SEE ALSO SEC M PG 1Y

10. WAX MOLD OPEM 7 S/8, DUE TO PLATTEN FLOAT SPRUE WITH THE SUPPORT
. PARALLELS, CLAMPSLOTS,
Q. SFRUE HGT {PL} 7 S/8, OPTIONAL B 5/8 SEZ ENGINEERING COUPLER 2 KNOCKDUTS

g, LIMIT SWICH REQ BETWEEN “PL™
MICRO SWITCH SHOWN HONEYWELL NO. 914CEZ2-3

7. 000, 2 INLINE WITH SPRUE AND COUPLER
EXCEF‘TIDNS SEE NOTE i1 =
6. PROTECTIVE SHIELDS REG AS SHOWHN
S, 2 PIECE SPRUE REQ SEE SEC N, PG 4,3. DRAWN UFE  wen 2076 C ®
4, HYD COUPLER | REQ SEE SEC N, PG 2. PATE gros | DATE 2.0 '?5 “ UFE Incorporated
STUWLWATER. MH
3. OIL HEAT MANIFOLD REO ON SPRUE S1O0E TOLERANCES UMLESS UFE n -
OF TMOLD. FOUTE OIL TN/OUT LINES FAOM CTHERMISE SPECIRED: - ——
H 3 MOL FRACTIOHAL 21
Z. WATER TO BE CONNECTED TD OFPOSITE 1FLCDES, 2010 VERT I CAL MOLD
CORNER OF “0,0" R « bos FART ND.
1. MIN MOLD BASE HGT TO BE 10.3 : = SCALE GrveG. ND.
. 1 PLTDEC, 2 o0z
MNOTE : AMGULAR 21" o FART HAME
Jwevec | pew [ ax | owe [owa | REVISION EET  OF SEC J PG 11
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SECTION K — TOOL CHECK LISTS

CONTENTS PAGE
CERTIFICATION FORMS 2-3
TESTING STANDARDS, ELECTRICAL AND HYDRAULIC 4

HYDRAULIC SYSTEMS 3

Section K PG 1, 7/00



UFE Incorporated
Mold Manufacturing

TOOL ACCEPTANCE CHECKLIST

SEE UFE FORM 510185

Section K PG 2, 7/00



e

UFE Incorporated
Mold Manufacturing

TOOL STEEL CERTIFICATION FORM

SEE UFE FORM 522007

Section K PG 3, 7/00



( " ¢
ELECTRICAL SYSTEMS

A. New tools
C. Training .
1. Check for shorts with the V.O.M. before attempting any
type of heating. 1. Engineering will instruct selected toolmakers in the
correct use of required meters.
2. All thermocouples will be tested with a hand held :
pyrometer, 2. Engineering will also instruct same toolmakers in UFE
Incorporated wiring standards.
Check to see that required temperature can be attained
by heaters. Slo-start should be used (Kona equipment
has insulated tips).

[N ]

4. A temperature standard will be set via the engineering
dept. This will be the minimum number the manifold
can operate at and still insure proper material
processing.

B. Tools in shop for repair and revision
1. Any time a tool comes into the shop for repair or

revision, it will be tested for shorts in the heaters and
proper function of thermocouples before being sent out.

Sect. K, PG 4, 7/00
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HYDRAULIC SYSTEMS

A. Testing B. Timely ordering of components
1. All hydraulics will be bench tested after plumbing. 1. All components for hydraulic jobs should be ordered at

the same time as the cylinders. This includes fittings,
hoses, couplers, etc.

The erib does not stock this material. This is especially
important on jobs built by vendors.

Sect. K, PG S, 7/00



SECTION L — MOLD IDENTIFICATION

CONTENTS PAGE

I3
]
hES

RULES

(8]

RULES - UFE TO ADD

PLATE SERIES NUMBERS, MARKING WATER LINES & BUBBLERS 4

SECTIONL, PG 1 6/99
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MOLD LD. & MARKINGS

. Stamp “UP” on surface to be mounted up in the press.

. Stamp customer name and customer part number on top
edge of “B” or force plate.

. Stamp plate series numbers. (Don’t use letters) on plate
edges starting with fop clamping plate as #1. See example
this section page 4..

. Stamp or mark identity numbers on all pick out blocks,
extra cavities and extra forces.

. On 3 plt. Or stripper plt., stamp mold height in open
position on top surface of mold. (EX: Mold ht. Open pos.
20™).

. Stamp a series of numbers next to all inlet and outlet water
connections. Each inlet or outlet to have its own number.
See Section L, page 4.

. On molds with water in cores, stamp next to inlet and outlet
connections; core 1, 2, ext. Numbers to correspond to
cavity identification.

. Molds with air or hydraulic activated core must be stamped
“Core In” and “Core Out” next to the respective cylinder’s
port.

Cavity part identification number to be engraved in reverse
on cavity or force. Don not put on gjector pin unless
requested.

On second'molds with

. Cavity part identification number to be stamped on back

face of cavities, forces and their components; likewise,
receptive chase holes to have respective numbering.
Numbers shall correspond (example: Cavity #3 shall be
#3).Areas of identification shall be depressed .020” min. so
asto provide for stock remaval at a later date without
destroying existing number.

. Mark in depressed areas type of steel and hardness on the

plates and the mold components. If it is not possible to
mark on the component because of size limitation, it maybe
marked on the top edge of support plate.

. Mold components requiring shims must have UFE approval

& must be marked withthickness of the shim on surface
requiring shimming. Ex: “Shim .010”. (We may ask for
plating to replace the shims after the mold is approved). If
UTE does allow shims, the min. thickness allowed will be
005.

. To identify standard molds and components which are

constructed to metric and use metric components, paint a
black line on top-front corner.,

. For soft or prehard cavities, same as “N” above but with an

orange stripe.

Sect. L, Page 2, 7/00



P.

Q.

For certified dimensions same as “N” and “O”
above except color will be yellow.

For tools which require special assembly or
disassembly procedures (which will be damaged
using normal accepted assembly/disassembly
procedures), paint a white stripe same as “N”, “0”
and “P” above. This also requires a written
procedure describing in detail with sketches or
drawing if necessary to clarify assembly and
disassembly.

For tools, which have special tool repair
requirements: Florescent green paint replaces red
paint on the 00 corner of the mold.

(
MOLD IDENTIFICATION & MARKINGS

Sect. L, Page 2A, 7/00



MOLD IDENTIFICATION & MARKINGS

. Paint one red line across the top comers of the
mold on the side marked “UP” in the direction of
travel to identify standard molds and components.

. Stamp mold identification number or computer
number, (see form #122), on four right outside
edges of the top clamping plate and the support
plate. For informational code breakdown, see
Systems and Procedures #226.

C. Stamp all switches on mold core in or core out

which ever applies.

. Stamp maximum air or hydraulic pressures for
automatic unscrewing molds, or minimum pressure
necessary to overcome molding force on air or
hydranlic activated cores.

F.

On molds that have air or hydraulic cylinders
attached, stamp cycle number and note letter on
end of cylinder or adjacent to plug box.

Medical or special cosmetic parts where grease is

not to be used are to have silver stripe painted on top-
front corner. These tools are to be cleaned prior to
running,.

Sect. L, Page 3, 7/00
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SECTION M — PRESS DATA

CONTENTS

25 TON NEWBURY (PRESS SIZE 1)

75 TON VAN DORN PRESS (PRESS SIZE 2)

150 TON VAN DORN PRESS (PRESS SIZE 3)

125 TON VAN DORN PRESS (PRESS SIZE 3)

150 TON VAN DORN PRESS (PRESS SIZE 3, 8 OZ)
250 TON VAN DORN PRESS (PRESS SIZE 4)

300 TON CINCINNATI PRESS {(PRESS SIZE 4)
ADAPTER PLATE, 50 TON PRESS (PRESS SIZE 6)
28 TON ENGEL (PRESS SIZE 7)

66 TON DEMAG PRESS (PRESS SIZE 2)

40 TON JSW (UFE INCORPORATED ONLY)

150 TON JSW (UFE INCORPORATED ONLY)

150 TON ENGEL VERTICAL PRESS

PAGE

= W b2

10
11

SECT. M, PG 1, 6/99
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K.0's M1i-14 USED oN 3 PLY. MOLD ON
STATIONARY SI0F

USE OF SPECIAL MO.S
REQ. APPROVAL
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B L/ ~L5 6y FiR RETARACTABE
2 '|3 B A7 HoLES
% S MOVABLE HALE QLY
X _'.1. L b @ P DiA - (R)
@" 4@" @ % SEE UFE (STR 3
%] ¥ - Ly F o o PLr Mzw(aoxv
. T — 1T AMOLD) DWE FOR
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GENERAL. SPECIFICATIONS

25
Ly
[

L)

E

@

MOLD K.0, HOLE CLEARANCE 1.25 DIA
MAX, MOLD BASE 12.0 X 18.0
MAX, SHUT HEIGHT 16.0
MiN, SHUT HEIGHT 4,0
MAX. STROKE 8.0
MIN, STROKE 4.0
MAX. EJECTOR TRAVEL 4.0
LOCATING RING OIA, 3.990
C/L OF MOLD TO FRONT DOOR 12. 4
C/L OF MOLD TO BACK DOOR 19.5
AL OF MOLD TO PRESS BOTTOM | 39.5
CLAMP TONNAGE 75 TONS
MAX. [NJECTION PRESSURE 20,000 FSI
>
4 600 MAX. CLAMP AREA 7.5 IN
500 PLASTICIZING CAPACITY 82 LB HR
3 [NJECTION CAPACITY 32-5 02z,
3.375 MIN. MOLD BASE AREA IS IN?
NOTE: THIS DATA HAS BEEN UMIVERSALLY
FORMULLATED TO INCLUDS ALL PREGSES
oF TOIS TYPE. INDIVIDUAL PRESSES
MAY VARY OUTSIDE OF THESE LIMITS.
SEE UFE ENGINEER NG FOR ADD!TIONAL
T NEORMAT [ ON.
9,375 NOTE: K.0. COUPLER SPACING OF 6" & 7"

REQUIRED FOR ALL MDLOS SPECIFIED

FOR PRESS SIZE #2

j« IRL

BRETT N, |

AT

1-31-80 “f UFE Incorporated,

AFPH /? m’ /‘)‘p"__ i b, T T Rt Y
L - ;

STILLWATER, MK

PLATEN: (PRESS SIZE #2)
75 TON VAN DORN

SEALE

NONE

SECT. M

PAGE =




GENERAL SPECIFICATIONS

(13

-~

MOLD K.0O. HOLE CLEARANCE 1.25 DlA
MAX. MOLD BASE 14.9 x 24.0"
MAX. SHUT HEIGHT ig.0
MIN, SHUT HEIGHT 8.0
MAX. STROKE 12.0
MIN. STROKE 8.0
MAX. EJECTOR TRAVEL 4.0
LOCATING RING DIA, 3.950
C/L OF MOLD TQ FRONT DOOR 8.0
C/L OF MOLD TO BACK DOOR 23.5
c/L OF MOLD TO PRESS BOTTOM 43.0
CLAMF TONNAGE IS0 TONS
MAX. INJECTION PRESSURE 20,000 P5I
MAX. CLAME AREA i5.0 INT
.00 PLASTICIZING CAPACITY 132 LASHR

INJEGCTION CAPACITY 8 0z.

5.00 MIN. MOLD BASE AREA 30 INF

* VERTICAL POSITION

)
¢
®

i

|

i 3.00 OF THIS TYPE. [ND]VIQUAL PRESSES
3 5T

1

1

24.00 13:75 - —— -G~ "E")“ ( ") - - ( ) @”"-'_' & T I NOTE: THIS DATA HAS BEEN UN[VERSALLY
FORMULATED TO INCLUDE ALL PAESSES
MAY VAR? QUTSIDE OF THESE LIMITS,
| SEE UPE ENG [NEERING FOR ADDITIONAL
@ e @ & 7.00 | '
9.00
& i) G:1 &
& & @& /’Jf
® ! ® L)
& @ & & ]

1

1 I =Tt

; ™ BRETT N.

Zﬁ 00 DIA _d 2,00 ko »w j-31-890 “ UFE Incorporated,
= - AREM ﬁ mf //k_:}’_ [T VIRV F ey STILLWATER, MN
e 5, 00 — *
7.00 PLATEN: (PRESS SIZE #3)
5.00 150 TON VAN DORN
9.38
[N
NONE




GEVERAL SPECE

2 2 MOLD K.0, HOLES 7 1/*A
& Max, AMOLD FASE 3 X 27
af MAX. ST HEIGHT g
74 NN SHUT HEIGHT g
g QL MArY. DIE TRAVEL 7
AMOUNTING MHoLES (+4) =4t M DIE TRAVEL &
58 -1 NC . 2 Max. EJECToR TRAVEL 4 HYD.
LocATrinG RinG DM 3,990
E OF MOLD 70O GATE I+ 2%
2 & GF MOLD 76 FRESS BOTTOM] #7
' [ CLAMP FON i2S
/’_ \\ Mat. TNIECTION PAESSORE | 18,700
@ @ ] GF MOLD TO EXT.GATE | 3%
ﬁ, — i ﬂ' 0f | 4% CLAMP AAEA 1381
@ {@} @} < / PLASTICIZING CAPACITY 124 “3/ya,
et 1 THIECTION CAPACITY 375 "W (Parra)
@. @. 1@;. a4 TAIK, MOLD JASE (S0PPORT ARERY | 25 3
@ $ :$ 72'1
8 ;
532 {@ @ @H@ _@_ _$ @ @’ @J @’ 6f
& ,
Sz
+
oo G H— & § oo '
3
} 3§ Ree
| 5 &
roRoRogey | CRCRc Ry
223
$ ! @
@! _& ™ € 3/4 5q Yav
(,Dﬁma Ar 7 HOLES
A2 =13 NC X3
| DEEP)
p {Cc_ {WAS SEC 0O Rd4A 5-ZE-IFRS
24208 l h I 8 | L3-1-77 |87
| A 5= T FRITAS,
Jg FREE ] L AEVLEIN oate | mr [tz
K3 TOLERAMEES UNLESS empun G- fobinaen L]
EHrihivhel Al oare 5 /6 2R i | ] e UFE Incorparatad,
3 ‘}_3 FrLC.DEE. % CHED i Frrrrier STULLWATIN, WM
\_ K 0. HoLES ("3) aeLC BEE. E DATE TITLE ( )
o ; ancpEn t e, Frarexn (125 TON ey Doy
FoA COUPLER DETAIL nsaian 4 e {PRESS SIZE 3) (6 0L
SEE SECT.‘ON G ARED DN HALE SHE QR
NONE SCCT M I PAGE Ko, 4 A




GENERAL SPECE

24 'II . MOoLD K0 HOLES 7 OIA
MAY. MOLD BASE R
15 MAX SHUT HEIGHT 18
PMIN., GHUT HEIGHT &
MAX. DIE TRAVEL 12
3 PN, DIE TRAVEL &
MaX, EJELTOR TRAVEL 3
LOCATING RING DIA. 5 930
T OF MOLD TO GATE 12
T OF MOLD TO PRE 3% £OTTOM
CLAMP TON 150
MAX. JMIECTION PRESSURE | 2,000
y T OF MOLD TO EXT. GATE 35
MAX, CLAMP AREA 1E
ELASTICIZING CAPACITY . 132

INJELTION CAPACITY 48w

NE& FTAIN, MOLD BASE (serrent aned)

e DAILI-

L-REGD

-3
~{B-

&
o

1.
Ry
w

\

L P N
6 - = -
i i JER B 3 DA
& N ,
| B NN

MOUNTING HOLEY

\
Y

€38y ¥a-11 NC
=t 2 e i
%z k0. HOLES Lo 3 5 T L SCHULTE | #rn -
17 REQD |G -6-78 ar l_l"e UFE Incarporsiad,
5 > T m% UrFL M e re——_ ATELYWATIER, W
12 3 Py oA Rty
* 3 ramonns 2 PLATEN (150 TON VAN DORN)
. car PART AD. CPREC_S 52E 2) (BOZ)
(A PrEaa s SC 0 E 48 - e EX@E NO 4B
[Fmat v | axm Wivaicn ninan 2t =roECT M :




GENERAL SPECIFICATIONS
[0.50 MOLD K.Q. HOLE CLEARANCE 1.25 DIA
a.50 5.00 — MAX. MOLD BASE 17.9 X 29.5
! 7.00 3.00 tﬁ» MAX. SHUT HEIBHT 21.0
i MIN. SHUT HEIGHT 8.0
: MAX. STROKE i5.0
l MIN, STAOKE
, y MAX. EJECTOR TRAVEL 5.0
‘L (L —Cl— LOCATING RING DIA. 3,990
G G e 0 - C/L OF MOLD TO FRONT DOOR 21.5
: \\xaf,// C-L OF MOLD TO BACK DOOR 26.0
@ @ 'Q"g "% @‘Q' - oL OF MOLD TO PRESS BOTTOM | 44.0
o] (J;» D D G o SR+ Y o o T v CLAKP TONNAGE 200-260 TONS
_ 1 | . { | MAX, INJECTIDN PRESSURE 20,000 P51
o D —p— T “p——r— O O 10.50 MAX. CLAMP AREA 25 IN °
g.00 L___l L-—L 7.00 PLASTICIZING CAPACITY 200 LB/HR
< Q®'Q' 1 T o ._'Q'@'Q W__r INJECTION CAPACITY 12-20 DZ.
(l\ J3.00 MIN, MOLD BASE AREA 55 (n?
27,25 18.00 p—p-——- - = Ot -———E}— W E T
2.00 f) jj Kr
- = -
To @i e T o R TR T
2.50 MAY VARY OUTHIDE OF THESE LIMITS.
s o R ?EgogZEngﬁfuesﬁzws FOR ADDIT1ONAL
Lo =
]
' \\MSﬁODM
1
8.00 2,00
1800 MUBRETT N,
w321 -90 “r UFE incorporaled,
27.28 ey P?’ P e vy astry LAt STILLWATER, MN

PLATEN: (PRESS SIZE 41
200-280 TON VAN DORN

NOMNE

— PAGE 5

SECT. M




GENERAL SPECIFICATIONS
17.00 MOLD K.0. HOLE CLEARANCE 1.08 OrA
MAX, MOLO BASE 24,0 X 36.5
MAN. SHUT HEIGHT 24.0
)} MiN, SHUT HEIGHT 6.0
MAX, BTROKE 20.0
MIN, SETROKE
MAX, CJIECTOR TRAVEL 5.0
LOCATING RING DIA. 3.880
C/L OF MOLD TO FRONT DOOR 27.7
C/L OF MOLD TO BACK DOOR 23.7
Cs/L OF MOLD TO PRESS BATTOM 57.2
CLAKP TOMNAGE 300 TONS
MAX, [MNUECTION PRESSURE 20,000 PSI
13,00 MAX. CLAMS AREA 30.0 IN*
PLASTICIZING CAPACITY
INJECTION CAPACITY 20.0 0Z.
MIN. MOLD BASE AREA 5O INT
3.00

2.00

NOTE 2 THIS DATA HAS BEEN UNIVERSALLY .
FORMULATED TO INCLUDE ALL PRESEES
OF THIS TYPE. INDIVIOUAL PRESSES
MAY VARY OUTSIOE F THESE LIMITS,
SEE UFE ENGINEERING FOR AQDTTIONAL
I NFORMAT ] ON.

f
n‘-\
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1
L]
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hl
b

LY

1
\“J
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LW
N L L I T . B
Y
s
L]
I

¢+ TO BE USED AS PRESS SIZE ¢4 ONLY
AY AFFROVAL OF UFE ENGINEERING

g.00 a2.00 .
15.25 COBRETT N,
“r -3 -90 “ e UFE Incorporated.
24,00 Ty
AR H' //l}’ //Cr’ [T Sr——— STHLLWATER, KN
36.50 PLATEN: (PRESS SIZE 471
300 TON CINCINNATI
T NONE
ser.w | PAGE B




pe—2 366 —

3.375——=

Y/o—I3 MOUNTING HOLE FOR VAN DORN
OR NEWBURY PRESS (4X}

et 556

b5 ~13 MOUNTING HOLES
FOR ARBURG PRESS (4X)

# A\
ﬁtgfj/ / ;i ’ F 3/8®x | 3/%_\
LOCATING DOWEL
TS Br' \ \
Py B\ PN iy W -
=)
3375 DY cY 4 ‘ |
4 IN®X2I0 DP
C'BORE 2.366 [
7?/8 Y- i L—
Cb O >t TN i
AN A . NEVANE -
/ o Xla/ I !
/o — 3,00 2 LOCATING DOWEL\;\
3938 zfj‘xx @% # i
T N (’ 5 -1
£ AP~ O
ot S N
| ““—/2—[3 HOLES FOR
(AR 21 5x 8 U SERIES
1 AF }E% BASE (20
I—~—i_750~—-—-——t525—+- -
4938 Loan 3.438 —\-—————#—
— 9 ?/8 \_
Vo—13 HOLES FOR 5x6
“U” SERIES BASE (2X)
ADAPTER PLATE FOR CRAWH T [ S Wi T Arrn,

EJECTOR SIDE
DME CAT NO. AP-5858-E

D)

GENERAL SPECS

OLD KO, HOLES

AX. MOLD_BASE

AX, SHUT HEIGHT

AX, DIE TRAVEL

E TRAVEL

W
v
MIN. SHUT HEIGH T
1
M
v

AX. EJ TRAVEL

NG RING DIAL 3

[0 OF MOLD 10 GAIE

CLAMP _TON

MAX, INJ, PRESSURE

MAX, CLAMP AREA |5 SQ.IN,

PLASTICIZING  CAR

NJ, CAPACITY

MIN.MOLD BASE SUH

NOTES!
I. MOLD TO BE LOW VOLUME,
2 PLATE ONLY, TC FIT
AMC'S 50 TON PRESS.
2,.SAMPLING TQ BE DONE
AT UFE INGQUR NG 2
PRESS,

3.ADAPTER PLATE WILL BE
THE RESPONSIBILITY OF
THE MOLDING PLANT.,

4.USE DME'S 5x8°U
SERIES BASE, DME CAT
NO. 58U2 AND 5803,

5 INSTALL KEEPER FOR
EJ. SYSTEM,

Tt .24 B0

DATE

| -
! “fe UFE Incarpotated.

TOLERANCER LML EXT

UE KN

LR TR STHLLWATEN, M

CTHERMBE
ARASTIONAL 21
LT EX 1T

FLET0 ER

* rLpoec, ERUT

A R WAS SEC. O F 64
S

[ e | wy | oate

P AHQULLA 11 woart

CLETCRMER

™ ADAPTER PLATE
(BOTON PRESS SIZE 8)

FAMT MO,

PART HAML

N PAGE NO. 84
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GENERAL SPECIFICATIONS
MOLD K.O. HOLE CLEARANCE 575 OlA
MAK, MOLD BASE 3.0 X 11.0
5.50 MAX. SHUT HEIGHT 17.9(13.8°/16.5° "1
3.00 100 MIN. SHUT HEIGHT 8.9 (4.8% 7.5"")
| r—_ MAX, STROKE 9.0
i MIN. STROKE
1 MAX. EJECTOR TRAVEL  2.76
& & | N LOCATING RING DIA. 3.6390
_—| W ! 1
e ¥ l N C/L OF MOLD TO FRONT DOOR (1.0
: CeL OF MOLD TO BACK DOOR 17.0
i C/L OF MOLD TO PRESS BOTTOM | 37.7
! : CLAMP TONNAGE 25 TONS
& @ MAX. (NJECTION PRESSURE 22,000 FSi
5.2t MAX. CLAME AREA 2.5 INF
1
2L PLASTICIZING CAPACITY 82 LBR
e ZH T
INJECT ION CAPACITY 1.58 0Z.
@ ' MIN, MOLD BASE AREA 10 IN?
i *DRESSER FPRESSES *TSTILLWATER PRESSES
— e - —— - e = — e — {REQUIRES 4.00 IREQUIRES 1,375
;oo SPACER BLOCK] SPACER BLOCK)
& ' G—oA—*+
3.00 NOTE: THIS DATA MAS BEEN UNIVERSALLY
FORMULATED TO INCLUDE ALL PRESSES
: OF THIS TYPE. INDIVIDUAL PRESSES
MAY VARY OUTSIDE OF THESE LIMITS,
SEE UFE ENGINEERING FOR ADDITIONAL
INFORMAT [ ON.
NOTE: K.0. COUPLER SPACING OF 6" &4 7"
RECUIFED FOR ALL MOLDS SPECIFIED
FOR PRESS SIZE #7.
\-I.ﬁ' OtA
.85 e BRETT N.
o 1 -2(-90 u UFE Incorporaled,
13.38 Aen /47 Pt fher [P STILLWATER. MN

PLATEN: [PRESS SiZE #71
=8 TON ENGEL

SCALE

MNONE

= FAGE 7/
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GENERAL SPECIFICATIONS
AMOLD K. Q. HOLE CLEARANCE 1.25 OIA
MAX. MOLD BASE 12.0 X 8.0
MAX. SHUT HEIGHT 13.78
MIN. SHUT HEIGHT 7.09
‘MAX. STROKE 1z2.2
MIN. STROKE
MAX. EJECTOR TRAVEL 3.84
LOCATING RING DIA. 3.890
C/L OF MOLD TO FRONT DOOR
C/L OF MOLD TO BACK DOCR
CsL GF MOLD TO PRESS BOTTOM
CLAMT TONNAGE 66 TONS
MAX, INJECTION PRESSURE 24,000 PS5
7.00 MAX, CLAMP AREA 5.5 (N?
PLASTICIZING CAPACITY
INJECTION CAPACITY 1.87 & 3.07 OZ.
SHEN. MOLD BASE AREA 5 IN*
.00
NOTE:  TH!S DATA HAS BEEN UN[VERSALLY
FORMULATED T INCLUDE ALL PRESSES
.50 OF THI5 TYPE. INDIVIDUAL PRESSES
MAY VARY OUTGIOE OF THEGE LIMITS.
SEE UFE ENGINEERING FOR ADDIT1ONRAL
INFORMAT TON,

3.10
MOTE: K.O. COUPLER SPACING OF &% & 7™
FEGUISED FOR ALL MOLOS SPECTFIED
FOR PRESS SIZE #2.
=™ BRETT N.
=1 -31-90 l' e UFE Incorporated,
w1 f e o SOV —— STILLWATER, MN
|- Fo-
PLATEN: (PRESS SIZE 21
66 TON DEMAG
ot
NONE'

SECT. M

FPAGE &




FIT

1.8 DIA
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50

|
|
@\1 1/16 DIA
|
|
|

B PL
GEMERAL. SPECS
MOLD k.. HCOLES 7.00 I,
MAX, MOLD BASE
MAaX, SHUT HEIGHT 11.00 TN,
MINGD SHUT BEETGHT 5,30 IN,
Max ., DIE TRAVEL 9.8 1M,
MAX. EJECTOR TRAVEL 2.4 IN.
| LOCATING RING OIA. 3.990 1M,
CLAMP TORMAGE 44
MAX . INJECTION PRESDURE 27,200 PSl
oRAWN | OOCES [ AR
DATE O D EE aate ure UFE incarporated.
TOLERARCES UNLESS UFE XN FdmbrLIGt L STILLWATER. MN
raacriona.,  zim | @O OPLATEN, 40 TON JSW
1 c.ore EXTH T PEESS
EL EN-TTY EX AL : ey
A {PAS|L: 26 UPDATED GENERAL SPECS 4 rcons 2000 T MNONE - a
| - 185UE | Y | DATE AEWISIDN AHEULAN 14 woor SHEET B 4 AGE =
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1| 5.0
T la.:
GENMERAL SPECS
WMOLD K.0. HOLES TN,
MAX, WMOLD BASE -
MAX . SHJIT HETGHT 17T M. n
COMINLG SHJT BEIGHET E.7 IN. "]
LMAN, DIE TRAVEL 1S.8 i, -
WMAXK, EJECTOR THAVEL 3.2 IN. 1
. LRDCATING BiING DiA. 3,983 1N, ]
L CLAWP TONMAGE LSO E
DAL e BOEHE] AR n
AT G 2O | ot “ e UFE Incomorated,
TOLEARNCES UHLESE UFE &M rr—— S STRLWATER. MN
OTHERM 5E SFECLFIED: AR TOMER g
s :"" PLATEM, LSO TOMN oL
ER Y At =
[— . PART MO, n":iEJJ
4mcpig. ot MR oan
. FAAT NAME d
[ ] 5% 7 oare | PP AHRLILAR 0 - BT R Mg 1G

sagw e
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{)

SEE MNOTE 3

/—SEE NOTE 4,5

Lhosrg

NSF’RUE, CLAMP 5LOT

2 KNOCKOUTS &
COUPLER ML INE
PREFERED DESIGN

GENERAL SPECIFICAT[ONS

MOLD K.O. MHOLE CLEARANCE

I 32185

MAX, WOLD BASE SIZE, QUAN

13 3-8 X 1S, 3 MOLD

JI-EVELi uca]nvf

DAYE

[ cxxo [

REVISION

MIN., MOLOD BASE SIZE, OUAN 8 X8 7/8, 4 uMOLD
MAX. SHUT HEIGHT 17.0
MIN. SHUT HEIGHT 7,85
MAX. STROKE -
MIN. STAOKE L
SEE NOTE B MAX. EJECTOR TRAVEL ROTARY 5.3
/— MAX. EJECTOR TRAVEL MOVING | 2.38
CLAMP TONNAGE 150
MAX, INJECTION PRESSUARE 22,043 PS!
LOCAYTING RING OIA 4.5
PLASTICIZING CAPACITY 270 LBsS/HR
INJECTION CAPACITY 8.5 0Z5
B. MOLD BASE & ANY ADD-0ONS NOT
TO EXCEED FLATEN DIA, SEE UFE B
ENGINEERING FOR EXCEPTIONS
7. ROTARY TASBLE MALHINE
PLATEN AND TASLE LAYOLT
S5EE UFE ENBINERERING FOR
ADDT TIONAL [NFORMATION
6. NO WATERL INES QUT SPRUE SIDE OF MOLD BASE
5. 4 RETURM PINS-NO CENTER COUPLER RE0Q- SPRING
LOAD EJ SYSTEM
4. 2 RETURN PINS PERP. TO SPRUE- NO COUPLER RED [—
3. 2 RETURN PINS INLINE WITH COUPLER & SPRUS
2. CLAMP SLOT INLINE WITH SPRUE & PLATEN CA.
{. SEE ALSD BEC J PG 1)
REY
NOTE:
ORAWH UFE Mnﬁés & A
OATE 8/94 oate . oo 947 " e UFE Incorporated
TOLERAHCES UHLESY UFE ¥ STULLWATEA, MM
OTHERWEE SPECIFIED:
CUSTOMER rLE
FRACTIOMAL ERI--]
e VERTICAL PRESS
ART MO
ELLTY" 7Y 2 oo
ancoee, P SCALE DMK NO.
ABGULAR 21to00r [ PART NAME SHEET oF SEC M PG j .{

3

!



( (
SECTION N — UFE STANDARD MOLD SET COMPONENTS

All of the following components are stocked and supplied by UFE Incovrporated, except as noted.

DESCRIPTION PAGE DESCRIPTION PAGE
HYD. COUPLER (VERTICAL PRESS) 2 TAPER HEAD PINS- 16
NEW SPRUE 3 SS TUBING | 17
SPRUE BUSHING 4 BACK PRESSURE UNIT (EARLY RETURNS) 18
QUICK COUPLER SPACER 5 SLIDING RACK UNITS 19
HYD. RETURN COUPLER, 6 3?
CUSHIONED RETURN DISK 7 NIPPLE (OIL HEAT APPLICATIONS) 22
PLUG “O” RING 8 SPRUE PLATE 23
1/8 AND 1/4 CONNECTOR PLUGS 9& 10 SPRING PADS 24
HOT MANIFOLD POWER CONNECTIONS 11

LIMIT SWITCHES 12

HYD. RETURN COUPLERS 13

TOOL STEEL COLOR CODE CHART 14

1/16 AND 1/32 O-RINGS 15

Section N, PG 1, 6/99
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3 [ 2 | 1
— b—.375
iseis ™ o=
1™ DEER )
2x ¥\ i
~
1 625
625 |

o
e ‘ . - C
1.890—

:%

' !
fl
[N _J [
’-;LJ;' - 180
L5 RAD TYP ;
| 4,147 »
040 X 45 DEG !
TYP _ |
[ I .380 .
= i 540 | B
70— [~
b, 200 — r—
2. 1 REQ H-13 STL 4B-50 RC -
1. = DIM DETERMINED BY NEED FOR INSULATE
BOARD (FOR O1L HEATED MOLD}
MOTE
|ngv
R 1.j2% DAAYNY UFE APPR. it « A
e 892 Tome alolez | PPTER vre neopored
R 1.000 TOLEAAMCES UNLESS VFE Ww STLLWATER. MN
OTHERWESE SPECPED:
CUSTOMER THILE
. FRACTICHAL Eatl-]
. TP, Le HYD COUP VERT
s e =om PART NO,
SCALE DRWE, HO,
APLEDEC, % poog
ANGULAR 29" o FART NAME THEET oF SEC N PG 2
I LEVEL| [ 1 ar I DATE 1 THKD l AEVISION

3 | 2 q



N’Dl\l
. 505 ——= p—
290

|

. 187

R 1/2\

RELIEF .D25

* T
@ 3.250 -~ //A‘-—-— A T B

_//7 250 R
SEE NOTE 3

ANNNNAN
NN

oS0 as T NEW SPRLUE
S=7 MATL.
94-56 RC
NOTE :
1. ADIM = @ 795 +.002
~.000 )
2. B OIM = @ }.005 +.002
3. TAP S/16~1B 4X LE&E?E T ure mm' ®
7O SUIT ) " “& UFE Incorporated
4. SPRUE TO BE RETAINED IN TOP LERANCES BLESS & H T STILLWATER. MN
CLAMP PLT HITH S/IE—IB SHES 4)( OTHERIISE SPECIFIED: TITLE
S. 0 DIM= STYLE X =2.380 cocnion s _
STYLE ¥ =1.390 2 PLE.0KC. £.0l0 - E 29_
A GEw = e
e — 1 SECTION N PG 3




il

NANGIZAR
Lij:\Tﬂ/ﬂiilwm_ﬂe~——.13o R 2X

SEE MOLDFL.OW
FOR 0" DIM

. 000+ 4
\\ff,; R /2
-.875 2X O | @ 1
x -1.875 E /TNNRM\\\“——DRILL & C'BORE
FOR 1/4 -20 SHCS
2X
(T ] N o N o
N O N O N — O
QO w ] 0 o o Mo

DRAWN UFE prowy @@5 ~
2. 1 REQ /5 OF MOLD 5S-7 STL 54-58 RC oate 8/G4 oaTE 228 -5 “f UFE Incorporated
L. » DIM DETERMINED BY NEED FOR INSULATE| owmecoiess [ — STLWATER, Wy
BOARD {FOR QOIL HEATED MOLD) :::n::L ::: __ SPRUE BUSHING VERT
NOTE : e sm ‘ = e
{ uever [ oou ] o [ owe  [cmmo [ REVISION s artewr [PAnTRANE THEEY oF SEC N PG 4

3 | > -




OR ANO TAP FOR

778-9 HNC
e __'_'__I-_-
@ .300 3X 1207 3X =

@ 2.375 H— - —r

Ty CBURE .382
i 7 x 577 0P
T 3x

062 X 45—/

TYP

@ 1.687

e .490-. 485

STYLE ~B” STYLE A~
NOTE :
1. MATL TO BE CRS o e &,
OATE
2. SEE SEC G PG |3 FOR g29 U UFE I”“"Ef;“ﬁffén "
FINISHED LG REQ TOLERANCES WMLESS A T LL .
oS SR T OUICK COUPLER
3. NOTE BOLT PATTERNS FOR FRACTION. 21732 _
§ & 7 KNOCK-DUT DISTANCE Smime  das SPACER STYLE A.B
ﬁgt :193039 .s.cn.( D, WO
]E" 3 SECTION N PG 5




@ 1.100 £.005

|

1.000

SQUARE STK

|

DR AND TAP FOR

3/32 X 45° CHAM

DIM ™A™

L/2-13 UNC
DASH NGO DIM A"
02 3.62 Y
DRAWR JIR ey ®
NOTE 3 DATE ti7ee bATE \l[@"ﬁi/ "fe UFE Incorporated
MATL CRS mavmsmm [me _ S
BREAKC ALL SHARP EDGES ool I COUPLING HYD RETURN
::x jm M‘C“ 11925 SCALE DRANG, MO,
| tove [ oow [ uv | ome  Tomo | REVIYIUN e Atwar [ PARTNAME BHEET or SEC N pG 6
3 2




3
/Al .002 .002Z
_ C
‘I— —‘
¥r A"
l RS i
il .o084
. 0863 B
DASH NO DIM TA™
w /33
-01 . /48
_l_n_m [
-02 1.185
oRAYM JuR APPA, ®
NOTE : patE 11792 oate \\fzof{fe ur UFE Incorporated A
MATL C-1015 OR C-1030 STL TS SPECED: ::T:“ — STRiwaTeR =
CASE HARDENED -._OlO T0 Ol5 DF racouL £ __ DISK CUSH RETURN
:ﬁ: L:; .C- 117e0- SCALE OANG, NO.
[wveL [ ocw [ ar | ome | awo | ANGRAR ATqur | FARTNAME THEET of SEC N PG 7

3



w74

)

OR NO. E
BOTTOM TAP FOR F

O-RING NC. G

025 X 45° CHAM {Z2!

—8 x.002 @

Qi

== P .08C £.0C1 TYP

250 £.001 TYP

—A +.002 @

N

>

L7168 TYP

1. MATERIAL?

2 I
PLUG A = c C E F ic]
/4 | .3081.2021{.311 174 [ 43x3/16DF 14-40 {008
11/32] .370 | .270 | .373 [11/32] 36x3/160P |B-32 (010
7716 | 494 | .2701.498 | 7716 3I6xI/I80P [6-32 (012

B0 C"SINK X

030 MIN.
D @ WATERLINE

JE——
NOTES:

BRASS

2. FLUG CAN ONLY BE USED
FIT 15 BACKEDG UP

3. BREAK ALL SHARF EDGES
IN .080 O-RING GROOVE

1

fuver ] oow [ v [ oae [ cwp |

REVISION

REV
GRATH <4JR APFR. M . @
CATE 1] /92 DATE Al f—;,p ( 44 . u UFE Incorporated
TOHLERARGES UNLESS UFE N STRLWATER, MK
OTHERISE SPECIFED:
FRACTIOMAL Eats- CURTOMER L ™ ™
et tre PLUG "O™ RING
204CDER. 08 FART MO,
FPLLDEL. 2.0 FALE ot prwa. NO.
AHGULAR e FART HAME THEET ar SE C N PG 8

3




i

. 437
~ 398 = - L 428
1 : | HEX
.373

— i 052 +.00Z
. 370

— @ ,280 £.003

30 =~
/)\ —@ .312 £.003

@ 405 ——e— SESRRED SO A N S 5

1/8-27 NPT

R .0l0 _
onamu IR Arrn, ®
NO TE a DATE 11/92 DATE \l[q}) &1, “r UFE Incomorated .
. MATL 7/16 HEX BRASS ROD o [ _ smuwaTeR, e
2. UFE_USE ONLY (NOT SUPPLIED) | o= i o CONNECTOR PLUG 178 NPT
fewvei ] oow [av [ owe  [omo | REVISION ::jf: -:r:r TR sHEET  OF SEC N PG 9

3 1 > 1



3 | 2 1
- 1.150
— @ .390 X '.53 DP e 206 - | ﬂ_ggf ]
-a%- ] 225 | | HEX
— L0552 +.002 . 373
. 370

— @ .290 £.003

30 e~
)\ —© 312 £.003

=L T DS S— BL T S |
i L B e e i
¥ T T \ V. f’
2X 45°

1/4-18 NPT
R .0l0 _
DRAWN JJR e O@_y ) ®
NOTE 3 pate Hge oate  ufzofdr “re UFE Incorporated

. MATL 8/16 HEX BRASS ROD ConERISE SPECRD: :::1:“ = - STRLWATER. MY

2. UFE USE ONLY Z{NOT SUPPLIED) | 02 i mew CONNECTOR PLUG 174 NPT

| wever | pen [ av | oare | oo | REVSION :';’::: i;m:r TARTANE MEET  OF SEC N PG 10

3 | > -




)
| THERMCCOURLE
' CONNECTOR I ~—POWER CONNECTOR
I \f : ./
' 0 ==
—— , -
> = )] : ! C
; r~ p ' ° @ '
i o o
[N ) | L)
LI
e c o
e e — - - ———— i e S an s l ° 0
. H o
LI} oo
: : 1 ]
| ) o ¢
— I —d
L S
e
I i
l =
i NOTES:
| " GESETONS D SR MORTED 25 St o B
OFERATOR SIDE OF M . M [a] AP -
3 ¢ o ! o oLo FLICATION, THE USE OF 3/8 WIDE X 374
{ l b HIiSH RAILS CAN BE USEDI.
1 ]
T 21 THE STANDARD RECEPTICLE FOR HOT MANIFOLD
MOLDS WILL BE MOLOMASTER +850-02040 FOR
IR L £ B e
T T L Ul .
)
i | —3 g
| | [ 31 UFE WILL WIRE AND TEST MOLD
o i ! ] ) S
Lot ‘P |
HamBg '
| | | il "
[
AW L L |
o o | I -
* , prawes BRETT N, [arm (U3 ®
A 75 A
L; [ I DATE 1/82 CATE wf t/d'b “ e UFE incorporated
' : ' TOLERMHCES UNLESS UFE 1M STRLWATER, M
on FCIFIED
CUSTOMER TTLE —
| FRACTIOHAL =122 HOT MAN IFOLD
. T POWER CONNECTIONS
PLT.oEC. Ey. N
APLCDEC, 2 ooz AL PR KO,
% ANCULAR Ayt PART MAME
: Tiva | pew [ oy | owse | ceo | REWISION suefv  Of SeEC N PG 11
3 2 ! 1
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o
—

L

1

| @
1%2‘?& M
SE=R R U

i

_h,
oy

0 / 1 /
10-24 UNC BACK MTG 2X \— 172-14 NPT—/ 172-14 NPT'——/

201 FRONT MTG 2X

27 =11 37 S =
' 64 8 ' B4 8
s U JOk [ - 4Ll
32 32 3z 32
- 25| e FER
11-] 3z =] 3z
BACK VIEW SIDE YIEW BACK VIEW S[OF VIEX
SOUARE "O" LIMIT SWITCH SQUARE 0" LIMIT SWITCH 7
IyPE CSeD CLASS 9007 IvpEs CSaeF ClASE 8007
N‘DTE: DRANN AFFR L)
1. CONTACTS: 2 SETS N.O. & 2 SETS N.C.
2. PRE TRAVEL = 080, TOTAL TRAVEL = .2%Q DATE DATE “ UFE incorporated
TOLERAHCES LI €93 UFE WM STRLWATEA, MH
e CUSTOMER TTLE
FIRACTIONAL 2un
o 2om LIMIT SWITCHES
. - - PART HO.
" PLCDEC. 2 o002 ALy oRWONO.
£ ANGULAR 21T PART NAME SHEET oF SEC N PG l 2
H Pieer ] oon [ or [ owe oo | REVSION

3 i 2 1




OR ANO TAR FOR
172-13 UNC

@ .390 3X 120°

3X
@ .575 3X

® 1.687

@ 2.375

NOTE :
1. MATL TO BE ERS

2. A GIM= STYLE A
STYLE B

3.000
1.077

[ |

uAu

_____________ S
——————————— T
_____________ W
.045 X 4%5°
485:-34
DAY UFE ®
ME 2,01 “ UFE EIncorporated

TOLERANCES UNLESS
OTHERWISE SPECIFIED:

FRACTITRAL 1lr32
2 PLC.OEC. +£.010
3 PLC.0EC. +.005
4 PLC.OEC. t.00D2
ANGLILAR t170" 00

STILLWATER, MM

TINE

UFE COUPLER

D, M)

SECTION N PG 13




UFE INCORPORATED TOOL STEEL COLOR CODE CHART

STEEL TYPE COLOR
P-20 (Prehard) White Stripe
0-1 Pink Stripe
A-2 Grey and Red Stripes
A-6 Purple Stripe
S-7 Blue and Yellow Stripes
L-6 (RDS) Purple Field, Green Stripe
H-13 (Pre-hardened) Viscount 44 Green and Black Stripes
M-2 Orange Stripe
H-13 Yellow Stripe
H-21 Green Stripe
D-2 Red and Black Stripes
D-3 Orange and Black Stripes

Staintess (A11 Types)

Black Stripe

SECT. N, PAGE 14, REV. B 5/28/85



0-RING
SIZE 1716

006
007
008
Q09
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040

GROOVE DIAS FOR
INTERNAL PRESSURE

009 -

DIA,
+.000 -
.243 002
274 .002
.305 002
.337 002
. 368 .002
.430 .002
483 00?2
.555 002
518 .002
.680 002
743 002
805 00?2
.868 002
.929 .002
.992 .002
1.054 003
1.117 .003
1.179 .003
1.242 .003
1.304 003
1.367 003
1.429 .003
1.492 .003
1.613 .003
1.738 .003
1.863 003
1.988 .004
2.113 .005
2.238 007
Z2.363 (08
2.488
2.613 L0190
2.738 012
2.858 .008
2.983 009

GROOYE DIAS FOR
EXTERNAL PRESSURE

DIA.
-.000 +
.119 .002
.150 .002
.181 .002
.213 .002
244 .002
.306 002
.369 .002
431 .002
434 002
556 .002
.619 .002
.681 002
744 .002
.807 .002
.870 .002
.932 .003
.995 .004
1.057 .005
1.120 .005
1.182 .006
1.245 006
1.307 007
1.370 .008
1.499 005
1.624 .006
1.749 .007
1.874 .009
1.999 010
2.124 .011
Z.249 012
2.374 014
2.499 .015
2.624 016
2.754 012
2.879 014

0-RING
SIZE 3/32

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

GROOVE DIAS FOR
INTERNAL PRESSURE

DIA.
+.000 -
1.989 .004
2.052 .005
2.115 .005
2.177 .006
2.240 .007
2,302 .007
2.365 .008
2.427 .008
2.490 .009
2.552 .010
2.615 .010
2.677 .011
2.740 .012
2.802 .012
2.860 .008
2.922 .008
2.985 .009
3.047 .010
3.172 011
3.422 .013
3.672 .016
3.922 .018
4.172 .021
4.422 .023
4.672 .026
4.922 .028
5.172 .031
5.414 .025
5.664 .028
5.914 .030
6.164 .033
6.414 .035
6.664 .038

GROOVE DIAS FOR
EXTERNAL PRESSURE

DIA.
~-.000 +
1.809 .008
1.872 .009
1.835 .09
1.997 - 010
2.060 010
2.122 .011
2.185 012
2.247 012
2.310 013
2.372 014
2.435 014
2.497 .015
2.560 016
2.622 .016
2.690 012
2.752 .012
2.815 013
2.877 .014
3.002 .015
3.252 .017
3.502 .020
3.752 022
4.002 075
4,252 027
4,502 .030
4.752 .032
5.002 .035
5.260 .029
5.510 .032
5.760 034
6.010 .037
6.260 .039
6.510 .042

SECT. N, PAGE 15, REV. B
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TAPERED HEADED PINS - (4" SPECIAL)

.032 .0635 _ .105
034 .064 . 106
.035 .065 _ . .108
.036 .066 .113
.038 .0665 .115
.040 .067 .116
.041 .068 .120
.045 .070 . 1255
.047 .072 .127
.048 077 .129
.049 .079 .130
.050 .080 .1305
.052 .082 .131
.053 .084 .1315
.054 .086 .1325
.055 .089 .136
.056 .094 .140
.057 .095 .143
.058 .097 .146
.060 .099 .149
.0605 .100 .160
.061 .102 .1635
.062 .104 . 1665

SECT. N, PAGE 16, REV. B, 5/28/85



TUBING
NQ,

050120
050170
050180
050206
050210
030230
050260
030670

051130

_ TUBING
0.D 1.0,
032 ©.020
.065 .047
.083 .083
.085 .071
. 109 .085
.134 .106
.180 .150
.250 .194
.375 .245
500 .370
625 .495

SECT. N, PAGE 17



3 2 [ 1
BACK PRESSURE UMITS
Lo+l
= a5+
Bos ot / -5
Y T - T r SN NN NN NS .
o2 o - = I rnn e = e = 02 ..2 0O -.2
N I T —gzzrzzzzr7z7]
7 K AR g QL +.2
A 2 AT 45 x2 PC
iL| oozl oo (B2 D1 | D LL topz|pbo |D2 tDl | D | L
z.87] .63.703[.394].512].38v14. .92t 72 s 18 [0 {13 |6 125
3.94; 22 [.394].492; ,esd .304l6.35|| 100t 20 | 24 [12.8{ 17 |10 | i60
NOTE NOTE L
AE DIMENSTONS [N W AL DIMENS{OMS 1M Wk
USES:
THE HASCO BACK PRESSURE UNIT CAN BE USED AS A
POS{TIVE EARLY RETURN SYSTEM FOR A MOLD WiTH
SLIDES THAT INTERFERE WITH EJECTOR PINS.
THEY CAN ALSO BE USED IN SEQUENCING STRIPPER
PLATE MOLDS AND [N DQUBLE EJECTION SYSTEMS.
l—1t1 .05 TD 15 =] COPERAT 10N:
WHEN EJECTING, THE SLOTTED BACK PRESSURE BUSH
Lt SLIDES INTO THE RETAINING BUSH THUS DECREASING
178 FAOMTAL AREA, UPONM CLOSING THE MOLD, THE
g = .02 PRESSURE PIN PRESSES ON THIS NARROWED FRONTAL
AREA AND PUSHES THE EJECTOR SYSTEM BACK UNTIL
THE SLOTTED BUSH CAN EXPAND AGAIN (AT A DISTANCE
| 4 OF Hmax!, THE PRESSURE PIN THEM SLIDES FREELY
I e | T boL -2 EEﬁgE-@?—I;‘(E SLOTTED BUSH UNTIL THE MOLD CLOSES
P T L hees b - FITTING: ThslELT
1} THE MAX WORKING STROKE (HmaxI IS DETERMINED BY THE LENGTH DF THE RETAINING BUSHING
AND/OR THE_PRESSURE PIN. ALWAYS LL_ow A s.\r-‘s TOLERANCE OF APPROX. .5MM,
SAPETY TOLERANGE —] b - 2) THE REAR END OF THE SLOTTED BUSHIN N BE ALTER ED ACCDHDING T0 REAUT REMENTS.
P Himax — WHEN MACHINING, VIBRATION OF SEGMENTS SHCUL.D ﬁE AVOIDED, TAPE THEM OR USE AN ™0™ RING.
3 THE PRESSURE PINS SHOULD HAVE A DIAMETER "D" AND A 2MM ¥ 45+ BEVELED ENO.
Hmax | & Ll |ootiop jo L) iteex | & L1 | DD} D jiil e
o5 |.2e1.28 .87} .7t L2ap 42| 124 |B.7| 31 (22 FES
P24 1,651 1.81] |24 41 45
1,73 2.00 2.21] 144 51 5B DAAw Ure AFPR. ®
.95 | .26 1. 18ii.4] . 05) .39 11,420 |24 (6.7 |30 [29 |24 :10 |38 DATE B/Se eare  wlo,la1 “ e UFE Incomerated
.34 .59 1.88 (34 40 46 TOLERAMGES URLES: UKE ¥W STILWATER, ¥
1.73 1.97 z.21} |44 50 56 OTHERWISE SPECIFIED:
2.52 2.76 2,30 [Ba 70 78 FaATOUL 21w EUFTOWER e
ey KOTE smeDen 2o BACK PRESSURE UNITS
ALl DIMENSIONS IN IH ALl DTUENSIONS [N b PP . FART NO,
apLcoes, Y- ALt DAPEI, NO,
§ ANCLY AR >t o PANT HAME THEET o SEC N PG l 8
: [ wever | oow [ o | oare | ouxo | REVISION
3 & 2 1
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[LILIT)

1700
STROKE | _ P
MECHANICAL SLIDING RACK UNIT 21755

<] ——
)\J a = 45°
o % - b
~

AN

\ 71752
STROKE | = TIE HOD ol STROKE 2 o
STROKE 2 = STROKE | N

>'
/c-il-zol

AN SEAlot it Lt Ik

r\\:‘ —_ - _(IJ/_}}I//_’II -

IR VPN N S

| L
//A =
A - — - —-
= AL L s S A
—_—————
17 ,_/’/T\\.\\\
21754/ ¢

|

THE HASCD MECHANICAL SLIDING DEVICE CAN BE LSED TO ADVANTAGE WHEN

STROKE RELATIVELY [0NG SUIDING DISTANCES ARE To BE COVERED BY THE OPENING
1 HOVENENT OF THE MOLD. CTHIS SriDING BEVICE CAN ALEQ BE USED TO AD-
Tl WERE BOVEVENTS AMD POHOLS WaiST BE 5] VERTED TRROUGH 50°+
FUNCT{ON
THO RACKS WITH ANGLLAR TEETH ENGAGE EACH DTHER AT AN ANGLE OF 901N
THE GUIGE aLgcx. T oF CK 1S PRECISELY TRANSFERRED 10
}-\ THE OTHEH RACK. IN THE CASE WHERE at454s, THE AATIO OF TRAVEL 1S Itl.
4 = 30 WHEN :=30°, THE SLIDING RACK COVERS OM Y APPROXIMATELY HALF OF THE
o "y QISTANCE oF THE DRIVING RAGK. THE STROKE LEMGTHS CAN BE DETERMINED
I o FROM THE PITCH 'E' OF THE RACKS. THE RATIO OF THE STAOKES EGUALS
Y THAT OF THE FITGHES. THE RACK-FASTENING OIMENSION ™17 DETERMINES
STROK =T L .
STROKE 1 1E AOD \\ ) IT_15 NOT POSSIELE TO GEAR UPL
STROKE 2 = 0.5774 x STROKE | .“\ . \1: THE TOOTHING MUST BEMAIN ENGAGED AT ALL TIMESI
o STROKE 2 FITTING INSTRUCTIONS
MY A THE RACKS ARE FASTENED BY MEANS OF THE LOCATING BLOCK. THEY MJUST 8E
AR SECURED AGAINST TWISTING AND MUST ENGAGE PRECISELY AT RIEHT ANGLES.,
P TRIBTING 15 AVOIDED BY WMEAMS OF THE ZISS8 TWIST KEYS. THE MECHANICAL SLIDING DEVICE CAN BE
18N USED INDIVIDUALLY OR IN PAIRS. THE LOCKING DEVICES DF THE SLIDE MUST
' AN RS HAVE A SHALLOWER AMGLE [1-2*) THAN THE TGOTHING ANGLE.
1 \( W THE SLIDING DEYICE MUST BE GREASED WELL AND PROTECTED AGAINST DIRT.
a Vot e
| =
:"\ {\“‘ DRA™N UFE APPR, @‘Z ®
[T
_,\\L M DATE g/92 DATE \ {@ifru “ e UFE Incorporated
|
MRy TOLERANCES UNLESS VFE wn STRUWATER, M
[ T CUSTOMER NTLE
- FRACHONAL SR )
. ameoee, o SLIDING RACK UNITS
JIPLCIED = ok PART KO, o
G, NO,
4PLCDEC, 2 ooy SeALE PR
— ¥
LA 2vtwor [PARTHAME SHEET or SEC N F)G l 9
frever ] oom [ ar | owre | oweo | HEwSioN

3 I 2 _ [ 1




SLIDING RACK COMPONENTS
21751 F DNIMNG FACH
a=" )
K, bi h hl t i o] L a
| 3 | 15 | 25 |6.03] 25 | 15 L2 30
200
~ | 280
- Py - — © 150
SN\ | 6 | 3 | 15 | 25 |6me| 28 | 18 338 S
250
- 200
_ poer 201 4 | 22 3 j8.24| 33 t 25 [o5p]
a1 ! A5
400
i .5 x45* h =08
§ 20 . 22 3 fi1.31] 40 28 [To551 45
ET
400
NOTEE
Al CHMENSIONS 1IN mm
21752 DRIVING RACK
N e 0]
.3 2] hil d -] b =r] T 1 Il ] L a
R L sl is|zs|we [15] 51 3 2iar]as|s 2] w0
— 2 N Y apay T
\\;:&,_ ] 6] 1sf2s|me 15| 5 | 3 je.as) 28 | 18 | 18 Rifg] 45
< 250
X\( Lb— —t 20 z2| 2 tmzlia| 8| 4 |se|40]20}es P52 a0
400
————} xS b2 ‘—@""
' 20 22| 3 [mzfiel 8| « his 40| 20 |25 H2H #5
—fp— G M4AS" -E-_ng-—

MOTE$

ALL DIMENSIONS 1IN mm

SOV :_*:I:- DRAWH UFE AP, v e
‘ BATE 552 RATE 4 E'Lbl ‘IL uf UFE Incorpcraled

TOLERANCES HHLESY UFE M STULWATEA, Wi

OTHERWESE SPECHED:

ma L - EUSTOMEN TITLE

. srooee. 2w SLUICING RACK COMPONENTS

I N FART ND.

LPLEoRe, 2 ez SCALE DAWG, NO,
b ap FART NAME ] ] @)
: {ever | ocw { oy [ bare [ oo | [m— MSLAR T SMEET  OF SEC N PG 2

3 l 2 1




3 2 I
SLIDING RACK COMPONENTS
t=y
Z175% BUIDE BLOCK Z1756 MOUNTING BLOCK
=
I —_ El P— I
SN J T —— ;
: - ¢ - — &
{ TN - i |
e I £} s ey R 1 / v
] , 7 an'7
i -t -r + 0 —_———t—— e B Lo e—
Y T -=q o1 —
T o | o |
; ALY, i
—4 12 l—ll-——-J'- [ L
1
L
B L n
sa { 3 f—;
a al o | | P2 o dl gz | &l h =1 H L D 83
18 Jiri.e|l 50127t 1318 ] (=3 s |l =6 | 3z 7 | 15 = A5 32
77 LB 11 87 | 35 1 1o 1 10 | 1% .t 20 |15.5]22 5| 60 | 45 | 90 | 25 £
NOTE: 80
ALL DIMENSICNS IN mm ’AOLLTEEE —
~ 71755 LOCATING BLOCK M ”
[ = 71558 TWIST KEY
‘ I prrmz
AR L , . ‘ o
i N2 ; - 1
-] —=ka .- 1
IS S sk b f f i
+—- udod it MU S i} @ L B [ | R | 11
N G S L " |
J__{@ . L
: [ ]
4 b R L b b L
— 2 RN R | W PO 5 3 14 L:] -] 40
a 5 18 3=
— iz 31 S0
40 [
— £s REY
L NOTE ®
ALL OIMENSIONS IN mm
DAAm UFE AMFR. 17 ®
/82
s lo 1t izl dlailazlei [tal b {nt [ B | AL LD DA 578 DATE wlze/4 “ e UFE Incorporated
B 15 13 {13 re .o | i5] 11 i8]16 22|56 ) 32| 36| 18 {OLERANGES UHLESS UFE STALWATER, N
27 EFS 19 10 14 20 115.51 22 i22.5) 2 80 AL EE 25 OTHERWISE SFECIRED:
NOTE: ema v CLETDMER TITLE
Aeb DIVENSIONS IN e . amobec. 2om SUIDING RACK COMPONENTS
smarec . pa FAART KO,
APLCDES, 2 o0 SCALE PR, RO,
3 AHCULAR 2rgog | PAAT MAME THEET oF SEC N PG 2 !
3 buve | oon [ av | owe oo | REVISION -

3




DIM EQUALS LG
OF FITTING

- , 825 —

——are— 500 —
HEX

P—— e
o .540 _—————
| e o
1/74-18 NPT
NOTE :

I. MATL 3/4 HEX CRS ROD
2. ul W&l—

BR 1/4 CBORE 7/16 X

.73 DP TAP

1/4-27 NPT

Jwvec [ oow [ ov | ome | amo | REVISION

OIL FITTING

DRAWM JJR APFR.
oae U782 e aof4r
TOLERANCES UWLESS UFE N
OTHERWTEE SPECIED:
CUETOMER TILE
FRACTIONAL =12
2 PLCRER, 2010
1 PLC.DEC. EP.- ) FART KC.
AMCING, RE--- BCALE
AHOALAR A1t oo PART NAMY ETT oF

v, MO

SEC N PG 22

3 I 2




SOINST

il

ORILL AMD CBORE FOR
10-24 SDCKET HEAD
BOLT {40}

12" TAPER/FOOT

5/32 DIA./;@_ |

.375

2.000

50 R

|
i v [}
IR A I I
1 l [ tIa 1 | []
! 1 I i
187 .

375

SPRUE PLATE

OPTION: TO REPLACE SPHERICAL RADIUS N MUD SET.
A PQCKET MUST BE MADE IN.TI-LE A" SI0E

S0 THAT THE_SPRUE PLATE WI
FLUSH WITH THE BACK PLATE.

| issue -{_nv [ pate |

REVISHON

DRAWK APPR. W
BATH DATE \'ﬂ'u[ A “ UFE Incorporated,
TOLEHANCES UNLESS UFE MM SR STHLWATER, MN
OTHERAMASE SPECIFIED, e e
¥RaACTIOMAL  fimr
1Mo bEC t.5s C - 2 8
FAAT NO.
1 FLC.ORE, *,pay SEALE Py
[ NN 18 £ weaz
ANAULAR 21" a'no- FART NAME RHEET OF S E C N P G 2 3




3

OFPERATING TRAVEL .250

(DR SIZE TO BE 5 15
USED FOR HOLEN™— 9 15—

i

I
7

o — =y

PLT

7

L7

N AT Y] pax

DANLY SPRING

<,
EAN

@ 3/4 X 1 /74 LG
DANLY FRELQOAD COMPRESSED LLOAD
CATALOG LBS AT 1710 I_BS AT Z25%
NO. DEFLECTION OF 1 /74 LG
Q-1205%-11 22 688
S-1205-2! 39 121
g-1205-258 a9 308

Badinpe

75

2 { 1
+,000
0 @ .925
R 16__\\\\\\1 -.,010
!
T 15 [}
| S
- ]
L \ | : 3
6 N\ 3
1N | 4
N
| L
|
3 a MAX
= REAK
16 2
+.01
g .75 .00
1
& Ié
+.01
- .00
NOTE
| . MATL A.T.S.I. 1018 DR 1020 STL

CASE HARDENED .010 DP

2. REMOVE ALL BURRS & SHARP EDGES

DRAWM SR

APPR,

RATE 11782

DATE

o
Nizaffy

TOLERANCES UWLESS

OTHERWISE SPECIFIED;
FRACTIONAL
2PALCDEE
3FLCDEC
4PLCDEC

21
-]
& 008
X bonm

[ wevet | oon [ oo |

DATE

Fowen | REVISION

2t o

UFE WN

CUSTOMER

FART WD.

TITLE

SPRING PAD

TART HAME

BCALE

DG, MO,

THEET

oF

3

I

SEC N PG 24




SECTION 0 - MISC. ITEMS AND TECHNICAL DATA

DESCRIPTION PAGE
CUTTER ANGLE DATA 2
SPUR GEAR NOMENCLATURE 3
MINUTES & SECONDS TO DECIMALS OF DEGREE TABLE 4
TAPERS AND ANGLES 5
HARDNESS CONVERSION TABLE 6
ENGLISH - METRIC CONVERSION TABLE 7
GEOMETRIC CHARACTERISTICS & SYMBOLS 8-13
TOLERANCE CONVERSION 14

SECT. 0, PAGE 1, 6/99



EX.
(=3 USING A 4 SIDED
CUTTER.

WHAT £ %X"D0 WE SET
FOR GRINDING CUTTER.
SOLVE FOR X"

KNOWNS of = 3°
TO FIND: B,D,£Y

ol=3

view T A Ao LET W=10000

& FIND B

8

=A
TAN= g

B="A'x TAN &
B= LOOOO x TAN 3’
B=0524I

LY
8

1L

[[Lwr]

E L]
_ 360
NO.OF SIDESX 2

360

4x2)

LY =45
D

cQos =§

D=BxCOSY"
D=05241 xCOS 45
D=.03706

LY

LY =

0nof

X=CUTTER GRINDER £ SETTING

A w g D
LX TAN X = "y
e s Q3706
A TAN X' ="T55060
K= 2.i224]
i =72
THEREFORE 2

4 SIDED CUTTERS
& ZKNOWN ANGLE
X'= CUTTER GRINDER 2 SETTING

FORMULAZ 707IIx TAN X = TaN X’
EX. 707N xTAN 3= TaN"Y"
70711 % 05241 = TAN™Y'
03705 = TAN'X
20 ?IE!"—_— t\xu

3 SIDED CUTTERS
oL TKNOWN ANGLE
"Y'=CUTTER GRINDER £ SETTING

FORMULA? 5000 x TAN S = TAN X"
EX. .5000% TAN 3= TaN"X"

S000 x 05241 = TAN'Y
02620 = TAN'X"

[A Frefesl WAS SEC G FG o2

7303 = X

oaum TR TARGSCH | ATR ®
B S R e 1) [ Yag—
[ urs un e serm remivaer STILLWATER, W
ol CUTTER ANGLE DATA
ey 2

A e OEC, T muNONE o, B

anguLan Eitewe | TARTRAME wCECT PAGE NO. 2

| muz | o [ Gaze |

ATVIHDN




FACE WIDTH

TP RADIUS

BOTTOM LAND

CIRCULAR
PITCH

-+

ROCT DIAMETER

FITCH DIAMETER

- QUTSIDE DIAMETER

SPUR GEAR NOMENCLATURE

vRawK L B, JARDSCH | aren, W
BATE -2 -7G | AT TR vt ncomonaed,
%ﬂ'ﬁ,’:g%gﬁ% UFE KN I pETT STILLWATER, WM
rancroHaL | S1mt EUSTOMER ATLE S = L.J :3\ ; E ;‘\\ =
tmcoac. £ — NOM’:P I_:j "\‘1'.-._,::\:
Ineoxs i ’ AL L ONE =T G, e =
& PPRS[zo-g5 WAS BEC Q PE 3 b f?“ P&IRYNAME N ! _': [l S i
IEFUE | BY | UATE AEVISION AHTULAR =1 graar SHEETOE (T, 0 L S




SECONDS IN DECIMALS OF A DEGREE

WO 0D~ OO AR L N
- - - L] L] - L] - L]

.00028
.00056
.00083
.00111
.00139
.00167
.00194
.00222
00250
.00278
.003086
.00333
.00361
.00389
00417
.00444
.00472
.00500
.00528
.00556
.00583
.00611
.00839
.00667
.00694
.00722
.00750
00778
00806
.00833

31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55,
56.
57.
58.
59.
60.

00861
.00889
.00917
.00944
.00972
.01000
.01028
.01056
.01083
01111
.01139
.00167
.01194
.01222
.01250
.01278
.01306
.01333
.01361
.01389
.01417
.014344
.01472
.01500
01528
01556
.01583
.01611
.01639
.01667

MINUTES IN DECIMALS OF A DEGREE

— e
L) PO P

-
LS
L] - L] -

17.

[
=)

'—t
CI W 00~ Oh D L N -
* = o o+ v & e m a .

.01667
.03333
.05000
.06667
,08333
.10000
.11667
.13333
. 15000
.16667
.18333
.20000
.21667
.23333
.25000
.26667
.28333
. 30000
.31667
.33333
.35000
.36667
.38333
.40000
41667
.43333
.45000
.46667
.48333
.50000

31, .51667
32. .53333
33. .55000
34, .56667
35. .58333
36, .60000
37. .61667
38. .63333
39. .65000
40, .66667
41. .68333
42. .70000
43. .71667
44. .73333
45. .75000
46. 76667
47. .78333
48. 80000
49. .81667
50, .83333
51. .85000
52. .86667
53. .88333
54. .90000
55. .91667
56. .93333
57. ,95000
58. .96667
59. 98333
60. 1.00000

SECT. O, PAGE 4



TAPERS AND ANGLES

TAPER INCLUDED ANGLE ANGLE WITH CENTER LINE TAPER TAPER PER
per per INCH FROM
FOOT DEG. | MIN. SEC. DEG. MIN. SEC. INCH CENTER LINE

1/8 0 35 49 o 17 oS4 .010416 .005208
3/16 0 53 W3 0 26 51 .015625 .007812
14 1 11 37 0 35 us .020833 .010416
5/16 1 29 31 0 4o us .026042 .013021
3/8 1 u7 25 0 53 W2 .031250 .015625
7/16 2 5 19 1 2 39 .036458 .018229
1/2 2 23 13 1 11 36 .041667 .020833
9/16 2 4L 7 1 20 33 .0ub6875 .023438
5/8 2 59 41 1 29 30 .052084 .0260u42
11/16 3 156 54 1 38 27 .057292 .028646
3/4 3 3y 47 1 47 23 .062500 .031250
13/16 3 52 4l 1 56 20 .D67708 .033854
7/8 b 10 33 2 5 16 .072917 .0364586
15/16 Y 28 26 2 i 13 .078125 .039063
1 b 46 19 2 23 9 .083330 .OU1I667
1 1/8 5 57 u7 2 58 53 .104166 .052084
1 1/2 7 9 10 3 34 35 .125000 .062500
1 3/4 8 20 27 4 10 13 .145833 .072917
2 8 K} 38 4 45 ug .166666 .083332
2 1/2 11 53 37 5 56 ug .208333 .104166
3 14 15 H 7 7 g . 250000 .125000
3 1/2 16 35 39 8 17 49 .291666 .145833
4 18 55 29 9 27 Ly .333333 .166666
4 1/2 21 1y a2 16 37 11 .375000 .187500
5 23 32 12 11 46 6 .416666 .208333
6 28 4 21 14 2 10 .500000 .250000

SFET, 0, PAGE &




( (
HARDNESS CONVERSION TABLE AND D-M-E HARDNESS DATA
Hardowss | goipers ROCKWELL SHORE| YENSILE Hardess | yongey [ ROCKWELL SHORE| TENSILE
Ranga o 2000 "G “g 15-% Sclers- ETRENGTH Ranga ol 100 [y “B 15-N Sclere- (STRENGTH
0-M-E Xe. 18 Kg | t00 Kg | Supar- scope | (Approx.) O-M-E Kt. 150 Kg | 100Kg | Super- scopa | (Approx.)
STANDARDS Ioag load ficial He. ash STAMDARDS loat load ticial Ho. P8
a0 96.5 362 15 80.0 52 1 181,000
18 96.0 3583 38 79.5 51 1 176,000
76 95.5 344 37 79.0 50 | 172,000
Ejector Pin 74 85.0 336 36 78.5° 49 | 168,000
SURFACE 72 94,5 327 35 78.0 48 | 183,000
HARDNESS 70 94.0 ue 319 KL 71.0 47 | 159,000
69 93.5 56 CORE PiN[ 311 3 16.5 46 | 154,000
67 93.0 95 HARDNESS| 30! 32 76.0 44 1 150,000
66 925 92 292 3] 15.5 43 | 146,000
13 65 52.0 91 286 30 75.0 42 | 142,000
722 b4 88 219 29 74.5 41 138,000
705 63 9L.% 87 271 28 74.0 — | 134,000
588 62 91.0 25 264 27 73.5 406 | 131,000
670 61 50.5 83 258 26 725 38 | 127,000
654 &0 50.0 Bl | 336,000 253 25 72,0 — | 124,000
634 59 85.5 80 | 326,000 241 24 71.5 37 | 121,000
615 58 78 | 315000 243 23 100 7i.0 36 § 118,000
595 57 89.0 76 | 305,000 237 22 49 0.5 35 | 115,000
517 56 BB.5 75 | 295000 _H_#?}l 21 98 700 — | 113,000
60 55 B8.0 74 | 287,000 226 20 98 £3.5 34 1 110,000
“CX" CORE| 543 54 87.5 72 | 278,000 01 94 K}l 98,000
PINS 525 33 87.0 71 | 269,000 197 93 30 95,000
Hardness 512 52 86.5 63 | 262,000 192 92 25 93,000
Range 496 51 26.0 68 | 253,000 187 9l - 99,000
481 50 85.5 67 | 245000 183 90 28 89,000
469 49 85.0 66 | 239,000 179 89 27 7,000
435 48 84.5 64 | 232,000 174 a3 - 85,000
443 47 84.0 63 | 225000 179 a7 26 83,000
432 46 815 62 | 215,000 167 86 — 81,000
421 45 8.0 66 | 213,000 163 85 25 79,000
409 44 825 58 | 207,000 156 83 24 76,000
Ejector Pin 400 43 82.0 57 | 201,000 145 81 23 73,000
Core 350 42 81.5 56 | 196,000 143 79 22 71,000
Hardness |31 | 41 BLO | 55 | 191,000 137 76 2] 62,000 SECT. 0, PABE 6
371 40 80.5 o4 {186,000 i3 74 — 65,000




+ -’ - L4 . - []
English-Metric Conversion Table Metric-English Conversion Table
fnches Inches Inches Inches mm Inches mm tnchas mm inchas mm Inches mm Inches

Dec. mm Dec. mm frac. Dec. mm Froc. Dac. [T

v a.01 [ 00038 | 041 | 01814 | 081 | o3rey 2 | o.g2sy7 st 1 2.40187
g'g; gfsggﬂ gg; Egggg Y/64 0.015625 | 0.3969 |33/64 0.515525 |13.0989] 0.02 | .00079 | 042 | 01654 | 0.82 | .0J223 22 | 86814 | &2 | 2.44094
o | B 05 | AR | ven oamase| armn | osmusolwenef 053 | S0 | st | 21 | 230 o | BN | )2
0.0 . 0.54 13.7150 . - ¢ . N . . .
o8e | v2700 | oss | 134700 | /64 0.D46875 | 1.1906 ) 35/64 0.546875 | 138908} g 45 | 09197 | 0.as | 01772 | 0.85 | .033a& | 25 | 98425 | 65 | 2.55905
0.06 15290 ] 0.36 | 142240 1716 0.062500 | 15875 | 9/14 0.562500 1428758 g06 | .00236 | 046 | 01811 | 0.6 | .03386 | 26 | 1.02362 | &6 | 259842
oon | 2010 | 038 |1 4-?323 5,64 0.078125 | 1.9844 | 37/64 0.578125 | 14.6844] 0.07 | .00275 | 0.47 | .01850 | 0.37 | .03425 27 | 1.06299% &7 | 2.83779
0.09 gzagg os9 | 149080 1 3/32 o.g9arse | 23812 119,32 0.593750 |15.0812) €08 | .00315 | 048 | .01890 . 0.53 .03445 28 }1.00236 [ &8 | 2.57775
9.10 .54 0.60 | 15.2400 0.09 {.00354 | 049 | .01929 | 0.89 | .03s04 7» |taan 6% | 271653
7/64 0109375 | 27781 |39/84 0.609375 | 154783 _

6.1} 2.7930 | 0.81 | 15.4940 o6 | 00394 | 050 | .01969 | 0.80 | .03543 30 [13810 70 | 2.755%90
0.12 | 2.0480 | 0.62 | 157480 | 1,8 D.125000 | 21750 | S/B  0.625000 ) 15.8750

013 | 33020 | o3 | 160020 p.11 | .00433 | o.51 | .0ze0s | n.et | b3s83 21 | 1.22047 71 | 279527
n.r-; §§§gg 064 | 162560 | 9s64 0.140625 | 3.571% | a1/64 0.640825 |163N19) o172 { 00472 | a.s2 | .020a7 | 0.2 | 03622 12 | 1.25984 77 | 2.83464
015 | Ihine 1088 | 163100 | 5.3z viseasn| wsass [21/32 056250 |T6.6688Y 013 ) Q512 | 053 | 02087 | 0.99 03661 | 33 |n29921 | 73 | 287401
017 4.31gg 087 | 17.0180 § 11764 0171875 | 43856 |43/64 0.671375 | 17.0456] .14 -00251 0.54 -32‘26 g~:4 -03;°; 34 :-:3353 ;'; ::‘s::;
018 | 457 0.68 | 17.2720 0.15 | .00591 | 0.55 | .02)63 95 | L0374 35 | 1.37795 x

019 4.3282 089 | 175260 | 371 0-187500 | 47625 111/16 D.887500 | 17A4825F 0§ Taoiag | pss | .02208 | 096 | 03780 a6 | 141732 76 | 299712
g'gg g'zgau 332 Hgggg 13/64 0.203125 | 51594 | 45/64 0.703125 117.8598F 555 | ones9 | 057 ] 02244 | 097 | 03819 |37 | 145669 77 | 283149
0.22 55280 | 072 | 1m28sn | 7/32 02187501 55542 23/32 0.718750 |12.3562] o1e | .00709 | 0.58 | .02283 | 0.98 | .03858 a8 | t.49606 78 | 3.07088
5.73 s.g;zg 071 | 185420 | 15/64 0.23437s | 5.9531 47/64 0734375 [18.451] 0.19 ].00748 | 0.59 | .02323 } 0.99 ) .03898 ag | 1.53542 79 | 31101
24 6.0%6 74 .

g;s S 3e00 g.;s }g;;gg 14 0256000 | 63500 | 3/4 ©.750000 | 19.0500 o020 | .00787 | 0.60 | .02362 1.00¢ | 03937 40 1.znao 80 | 214960
o025 1 £.6040 | 0.76 | 19.304a0 _ o.21 | .00827 | 0.61 | 02402 v} .03937 41 | 1.4a7 81 { 3.18897
0.27 68580 | 0,77 | 19:5580 |17/64 0283625 6.7469 1 49/63 0.765625 |19.4469 622 | .00846 | 0.62 § .02400 2 | 07874 42 i 1.55354 82 | 3.22834
028 | T ien | 079 | 20.0800 9/31 0281250 | 7.1438 [25/32 0.781250 1 19.84375 593 | co906 | 0.60 | 02080 3 | a3st | 43 {le929) | 83 | 324771
o.96 | 7200 | 080 | 203200 | 19768 0296875 7.3406 [51/64 0.794875 [ 20.2906] 0,74 | .00945 | O.64 | 02520 3 | 15748 a3 | 173228 g4 | 3.30708
831 | 73746 | 0.8t | 203740 | /16 0.312500 | 7.9375 {13/36 0.812500 | 20.6375f 0.25 } 00984 | 0.65 | 02559 5 | .19685 45 {1765 85 | 3.34845
g.n g;ggg ggg 22.3222 21/64 0378125 | 8.3344 |53/68 0.528125 |21.0344] 026 | 01024 | 0.66 | 02598 & | 23822 46 1181102 34 | 3.38582
833 | A | a0s | 3 isa0 |11/32 0343750 | samiz [27/32 o.sasyse j2r.asvzf 027 | 01943 0.67 | 02638 7| .2z7559 | 47 | 1.85039 | A7 | 3.42519
o35 | 2.3900 | 0.85 | 21.5900 - . . : 0,28 |.01102 | 0.68 | .02677 8 | 3149 ‘AR | 1.88974 88 | 3.45458
oa% | 37350 | oo | 21a4ap § 23744 03593751 9.1281 135/ 0.859375 | 21.8281f 5 79 | 01142 | 0.69 | 0277 9 | .as433 59 | 192913 39 | 3.50393
gg; :iggg gg: ggg?jgg /8 0.375000 } 9.5250 | 7/8  0.8750004 22,22504 0.30 0118 070 | 02758 10 39370 50 | 1.96850 90 | 3.54330
0.19 99050 | 0.89 | 22,6060 | 25/64 0.390625 | 9.9219 |57/54 0.890625 |22.6219] 0.31 | .01220 0.7 | 02793 11 43207 51 | 2.00787 91 | 3.58247
0.40 }glz{gg 0.3111 22.aaeg 13/32 0.406250 [10.3188 | 2922 0.905250 | 23.0188] &-32 | 01268 | 0.72 | 02835 12 | .47244 52 | 204724 92 | 3.62204
8.41 . 0. 3114 0,33 | 01299 | ¢.73 | .02874 13 | 5181 53 | 2.08681 93 | 3.66141
041 | 10,6680 | 0.92 | 233580 | 27764 0.421875 [10.7156 | 59,64 0.921875 [ 23.4156

0.43 10.9220 0.91 43,4270 0.34 01339 o074 02913 14 55118 54 2.125%8 g4 A.7007%
043 e | Geq | asseg | 7/16 0437500119125 115/16 0937500 208125 ngy | 01378 | 075 | 02953 | 15 | 89055 | 55 ) 216535 4 95 | 324018
o045 | 114300 | 095 | 241300 | 28/64 0.453125 [11.5094 [41/64 0953125 1242094} 0.36 | 01317 | 0.6 | 02992 16 | 62992 56 | 2.20472 9% | 3.77952
0.46 | 11.6840 | 0.96 | 243840 1. 40 ga4sa750 |11.9062 {31732 0.965750 ] 24.50682 .37 | 01457 | 077 { .03032 17 | 68929 57 | 224409 97 | 381889
0.47 § 11.9380 | 0.97 | 24.6380 0.38 | .01396 | 0,78 | .03071 18 | .70886 58 | 2.28346 9a | 2.85826
0.4 | 121920 | o.98 | 24.8920 | 31/64 0.384375 {12.3031 | 63,64 0.984375 | 25.0031] - . : - . .

0.49 | 12.4360 | 0,99 | 251480 : 0.3 | .D1535 0,79 | 0ano 1% 74803 59 | 2.32283 99 1 3.89743
0.5 | 12,7000 | 100 | 25.4000 § /2 0.500000 [12.7006 | 1 1.600000 | 25.4006% 6,40 | .01575 | 0.80 | .03150 20 | .78740 &0 } 236220  j 100 | 3.937200
F i décimulinches in .

,,‘;;;wcs:’:";lh;ﬁ? mo?.m::ci';‘nl peint For converting millimetras in “thovsamdths” meve decimal polnt in both columns te left.
i in both celumns 4o jeft. H

(.00 = .0254 MM) (IMM = .03937 %)
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GEOMETRIC CHARACTERISTIC

SYMBOL7

[/

005

XTOLERANCE

DIAMETER SYMBOL7

@ 003 (M)

iMMC SYMBOL

SINGLE DATUM
REFERENCE7

1

@ 002 M)

C

Z*'#'C?i.EF%ANCI'i’

/YREFERENCE TO TWO DATUMS

/

A|B].003

AA | .00Z

Z—SINGL.E DATUM IDENTIFIED
BY DOUBLE LETTER

& .Q03 )

™ ~—DATUM IDENTIFYING SYMBOL

'/— RFS SYMBOL

A

3 ©

@ 005 (M)

b5 ®

"~ ——PROJECTED TOLERANCE ZONE SYMBOL

\—PROJECTED HEIGHT OF TOLERANCE ZONE

]

3.875

ASSCCIATED DATUM IDENTITY

BASIC
DIMENSION
SYM30L

C \

DATUM >\i<
TARGET
SYMBOL :

TARGET
IDENTITY

‘ A Fﬁ%-wqms SEC QPGB
LERE Y | paTE KivEiDN

onawd T. R TARQSCH | amn L

oatt 713 - T DaTH ure UFE Incorporated.

e T "™ SYMBOL SEQUENCE
R A NONE [T

AMIULAN £y% pan | TART RAML IIlEFYSECTlO PAGE NO- 8
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CHARACTERISTIC

SYMBOL

NOTES

INDIVIDUAL L7
FEATURES ROUNDNESS (CIRCULARITY! O
CYLINDRICITY /Q/
INOVIDUAL e ANCES | PROFILE OF A LINE ™ |2
FEATURES PROFILE OF A SURFACE N | 2
ANGULARITY -
PERPENDICULARITY [SQUARENESS) | |
PARALLELISM /s
RELATED POSITION &
A TURES | e e | CONCENTRICITY © |37
SYMMETRY =
RUNOUT CIRCULAR Vi
TOLERANCES | 10T AL A | ae

STRAIGHTNESS

FLATNESS

NOTET 1} THE $YMBOL -~ FORMERLY DENOTED FLATNESS.

THE SYMBOL ~— OR — FORMERLY DENOTED FLATNESS AND STRAIGKTNESS.

2) ConsioERED "RELATED" FEATURES WHERE DATUMS ARE SPECIFIED.

3) The svmeoL || ano @ FORMEALY DENGTED PARALLELISM AND CONCENTRICITY, RESPECTIVELY.
4} THE SYMBOL A WITHOUT THE QUALIFIER CIRCULAR FORMERLY DENOTED TOTAL RUNOUT.

5} WHERE SYMMETRY APPLIES,!T IS PREFERRED THAT THE POSITION SYMBOL BE USED.
6}“TOTAL”MUST BE SPECIFIED UNDER THE FEATURE CONTROL SYMBOL.

7) CONSIDER THE USE OF POSITIGN OR RUNOUT.

WHERE EXISTING DRAWINGS USING THE ABOVE FORMER SYMBOLS ARE CONTINUED IN USE  £ACH FORMER SYM -
BOL DENOTES THAT GEOMETRIC CHARACTERISTIC WHICH IS APPLICABLE TO THE SPECIFIC TYPE OF FEATURE SHOWN]

GEOMETRIC CHARACTERISTIC SYMBOLS

ProfzesfWAS SEC O FG 9

A
e | WY | DATE |

REVEEIDN

TERM ABBREVIATION | SYMBOL
Maxitaum MateriaL Conpimion MMC ®
REGARDLESS OF FEATURE SIZE RFS )
DiAMETER DIA @
PraJecTes ToLERANCE Zone  {TOL ZONE PROJ ®
REFERENCE REF {.250)
Basic BsC 3.875
OTHER SYMBOLS

oram T, R.JAROSCH | aere. ®

uate 7o 14 - 7% oats ure UFE incerpomtsd,
oL ELANCES LMLESE el v —— HTLLWATER, WN
il SYMBOLS
e o SEINONE |
suaian  gitwwen  [TARTRANE WOCECT O PAGE NC. @




THE SYMBOL HOW TO WRITE THE SYMBOL THE MEANING
FLATNESS —= -t T LIE BETWEEN TwO
B L/—_/\_J L'D'LQQ—S] i | —_— 1005 ?"{’.T;ECSEO%L(‘;SS J!\-I!'HRT.

STRAIGHTNESS

4})—

LONGITUDINAL ELEMENTS OF SURFACE
MUST LIE BETWEEN Tw{( FARALLEL

LINES (005 APART) WHERE THE
LINES AND THE NOMINAL AXIS

FEATURE SHARE A& COMMON PLANE.

TWO
OF THE

ROUNBNESS

O

= ®

=R

DIFFER BY .00B,

SECTION B-

THE PERIPHERY AT ANY CROSS
SECTION PERPENDICULAR TO THE
AXIS MUST BE BETWEEN TWO CON-
CENTRIC CIRCLES WHOSE RADI

CYLINDRICITY

A

RADI DIFFER BY .006

SURFACE MUST LIE BETWEEN TwQ
CONCENTRIC CYLINDERS WHOSE

PARALELLISM

//

AXIS OF PIN MUST LIE WITHIN
LYLINDER L00201A WHOSE ANIS

1S PARALELL TO AXiS B

SURFALE OF PART MUST LIE
BETWEEN TW0 PLANES
THAT ARE 005 APART &
FARALELL TO DATUM Z.

AXIS OF HOLE MUST LIE
BETWEEN TWO( PLANES

THAT ARE .00Q3 AFART &
PARALELL TO DaTUM Z.

PERFPENDICU-
LARITY

L

{SQUARENESS)

SURFACE MUST LIE BETWEEN TWO
PLANES 003 APART AND SQUARE

O{ WITH A.

AXIS OF THE

CYLINDER .Q03

MUST LIE WITHIN A

AND SQUARE wITH A,

HOLE
BA.

PRSE-eess WAS SEC G PG 10

B,
wiue | wr | oate |

AEVEHON.

ey ;r;?;:*f::osm-t o “f 3 UFE incorporated,
raniniginrstili LT = SYMBOL
mese  fen INTERF’RETAT ION
ANCORE It.nn eae NONE
AngLLAR 24" e | PARTIAME ﬂ“"’SECT' Q PAGE NO- IO




THE SYMBOL HOW TO WRITE THE SYMBOL THE MEANING
CONCENTRICITY LLO03 g AXIS OF B MUST LIE
{ . WITHIN A CYLINDER .005
+ I e DIA WHOSE AXIS CO~
© L INCIDES WITH THE AXIS
oF t.
[Fal007] GURFACE MUST LIE BE -
ANGULARITY TWEEN TWO PARALELL
2I'Bsc PLANES THAT ARE .0Q7
APART AND AT THE SPE-
= any CIFIED ANGLE FROM THE
DATUM.
-005 I
THE ACTUAL FEA=—
PROFILE OF A o TURE MUST LIE
WITHIN A .0I10
SURFACE WIDE CONTOUR EN—
VELOPE. THE EXACT
BOSITION OF THE
N ENVELOPE BEING
e sEcTioN DEFINED BY BASIC
— T DEMENSIONS
.Ol0 WIDE TOLER- THE TOLERANCE ZONE IS DE-
ANCE ZONE FOLLOW- FINED BY TWO EQUIDISTANT
ING PERFECT CON- LINES, .0I0 APART, THE CEN-
PROFILE CF A o1 005 TOUR OF PROFILE. TER LINE OF THE ZONE IS €5
LINE I TABLISHED BY BASIC DIMENS—

M

040 WIDE‘-I_

SIZE TOL.

10MS.

NOTE: THIS FORM TOLERANCE
IS ACTUALLY A REFINEMENT OF
A BIZE TOLERANCE OR A SUR-
FACE CONTOUR TOLERANCE
WHERE A TOLERANCE IN ONE
DIRECTION 1S MORE CRITICAL
THAK N ANOTHER DIRECTION.

Fasls-m«ss!wns SEC Q PG 1|

ERESS

REVIEION

::‘:'}-Rz'g f::scﬂ ::: “r Y UFE Incarparatad,
biisuedll e " SYMBOL
Sor ol s INTERPRETATION
P ".m RIALE NONE T, D,
aunuLaAn 1" e FART HAME "“SECT. O PAGE NO- I I




THE SYMBOL

HOW TO WRITE THE SYMBOL

THE MEANING

CIRCULAR
/

(RUNOUT}

12 ALOOI]

THE FEATURES MUST BE WITHIN THE SPECIFIED TOLERANCE OF SIZE.
AT ANY MEASURING POSITION EACH GIRCULAR ELEMENT OF THESE
SURFAGES MUST BE WiTHIN THE SPECIFIED AUNOUT TOLERANCE (00}
ELMIWHEN THE PART 1S ROTATED 360 ABOUT DATUM AXIS AL

t]aloo}

SINGLE CIRCULAR

001 Fiv ELEMENTS

DATUM AXIGS &—\ [&'

Ay [

_ \Jrorare
8

PART
L——(01 FIM

TOTAL

d

(RUNOUT?

[~{AlDo!]

TGTAL

%
00! FIM
bg o

T_._.__._:

ROTATE
PART

DATUM AX{S A——\
| 2 A

OO0 WIDE TOLERANCE ZONE =
APPFLIES TO ENTIRE ITOTAL)
SURFACE

THE FEATURE MUST BE WITHIN THE SPELIFIEDR TOLERANCE OF SIZE.
THE ENTIRE SURFACE MUST LIE WITHIN THE SPECIFIED AUNOUT TOL-
ERANCE ZONE{LOCI ELM) WHEN THE PAAT IS ROTATED 360" ABOUT
DATUM AXIS A, WITHOUT RESET OF THE INDICATOR,

SYMMETRY

| ={ALDOS:

CENTER LINE OF SLOT
MUST LIE BETWEEN TwO
PLANES THAT ARE .05
APART AND EQUIDISTANT
FROM THE CENTER LINE
OF THE DATUM.

LENTER [INE OF DATUM

Seael TH_TARGECH | aore. -
paTE P20 - T DaTE u'l" UFE incorpamtod,
TOLERANCES UHLES urFe N e artnt rowm—— e STRAWATER WM
FRASTIONAL Ty CLETOMER mnz SYMBOL
v [ INTERPRETATION
oo zawt PUNONE [T
i ey P smsecT O] PAGE NO. 12




THE SYMBOL

HOw TO WRITE THE SYMBOL

THE MEANING

POSITION
{(TRUE}

P

2062008 Eloit]
4 HOLES &2

750

FOUR CIRCL.ES (TOL.ZONEJOF .0i0 D A,

FORLZ0IMINIDIA HOLES,

FOUR CIRCLES{TOL ZONEJOF 020 DIA.

FOR 2 HIMAXIDIA HOLES.

L b
=

-LOOD BASIG-

4 ___%

+000
S00 002

*
10000009

LAXES OF DATUM &

| FEATURE COAXIAL
DATUM A (r60 BASIC)

005 DlA TOL, ZONE

WHEN FEATURE DIA AT LOW
LIMIT 498 DATUM AT LOW
LIMIT 298

SGOIDNA TOL. ZONE
WHEN FEATURE DiA AT
S00MMC GATUM AT
LODOMMC .

QO3 DIA TOL.ZONE
WHEN FEATURE 1A AT
LOw LIMIT 498
DATUM AT L.ODOMMG

DEFINITIONS:

BASIC DIM— A NUMERICAL VALUE USED TO DESCRIBE THE THEQRETICALLY EXACT
SIZE,SHAPE OR LOCATION OF A FEATURE OR DATUM TARGET.

MAXIMUNM MATERIAL CONDITION{MMCH- THE COMDITION WHERE A FEATURE OF SIZE

CONTAINS THE MAXIMUM AMOUNT OF MATERIAL WITHIN THE STATED
LIMITS OF SiZE.

OR FOSITIONAL TOLERANCE APPLIES AS FOLLOWS.

LAY AT ANY INCREMENT OF SIZE OF THE FEATURE WITHIN 1T SIZE

REGARDLESS OF FEATURE SIZE{RFS!—~THE TERM USED TQ INDICATE THAT A FORM

TOLERANCE.
casms T B TARGECH AMTE. L]
(Bl AT THE ACTUAL SIZE OF A DATUM FEATURE. T F-22-76 bat2 “i.e UFE incorporated,
JOLERANCES UNLESS urE N T L bt ATALKYATER, WH
FRACTIGNAL E4T 1] QETOUER e SYMBOL
ol ) INTERPRETATION
n ez G NG,
4ancoes E sl NONE
A PRop6 WAS SEC G PG 13 -
?lﬂ.l! ﬁv] i’i:ql NEVEION ANAULAR 247 womr PaRT At EHEET SEC'I: O PAGE NO— I\?)




- — CO-OHDINATE DIFFERENCE
— o m el i w P [+a) [+7] oy
[=] ] (=] ] o o ] (=] [=] —
o =] =] ' o =] o o =] =] ]
-+l +! &1 +I +f +( + & +f 41 T .010
+ oo9
+ o008
&
l + g
To07 2
2 &
=} ™
[TH
§ Yoo &
w
x 5
L o + =
o 201 | ¥ oos 5
. .009 [ o
= < fo)
3 008 ™. topsa O
=
& 007 o
Q
. 006 1 003
.005 \
004 \ + ooz
003 \
.002 \ * 001
001
010 DA TP TOL: =
L0035 COORDINATE TOL.
CAAn T F FATOICH arer. [ »
ATk 7778 DATE l ure UFE Incorparsted,
T — URE Iw ey o STILLWATER, kit
ﬂﬂd“l"ﬂﬂﬂ::;f CHFTOMER fTLE
; PO TOL. CONVERSION
B PrRosEsqWAS SEC G PG 14 Ihoges S ’ A DR, MG,
amcmms,  tase *NONE
:“ T‘,: s::‘f! FrT ANdyLAR 21" g | PART HAME Ml"SECT. O PAGE NO- |4






