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I. SUMMA

The production methods contained in this report will provide
a manufacturing line capable of producing 9 pair per hour
minimm of completed lightweight insulated boots.

The method being proposed for automated production of light-

weight insulated boots consists of premolding the beot

outsole on an outsole injection molding machine, using a

12-station rotary unit with a two-stream injection wmit. The

molds will be heated and the injector will be equipped for
heating/cooling of compounds. The outsoles will then be

inspected and transported to the upper molding unit. The |
upper molding unit will be of the rotary type with electri- '
cally heated mold carriers, and will be equipped with a three-

stream injector which is equipped to heat or cool the compomds,

The ontsole will be placed in the boot mold and the boot upper
injection-molded to the ontsole. The advantages of this

method versns the nse of oue large machine capable of perform-

ing both fimctions are: mamfacturing rate is increased;

possibility of the high density outsole foam overlapping the

upper foam is eliminated; allows for 100% weight/density

inspection of the outsoles prior to molding the upper; buffing

of the bottom edge of the outsole is eliminated; and mold costs

may be reduced,

1t has been determined that the Ransbmg electrostatic coat-

ing method is the best method of coating the boots. The

basic principle is to pump two components to a spinning disc,

mixing the components just prior to depositing in a well n
located in the center of the disc. The disc can be programmed
to raise and lower in order to deposit the coating where desired
frem top to bottom: it.e0., abont 35 mils just above the ontsole
to 10 mils at the top of the boots., The spinning disc "sprays"
thie coating toward the rotating boot and is electrostatically
attracted to the boot,

Production methods and process descriptions were prepared and
a boot fabrication technique developed., Muming requirements
were determined, a list of materials was preparved, and chemical
storage rvequirements determined.  Boot acceptiance standards,
pachaging methods, and warchousing requirvements were proposed.
User instruction tag, mold requirements, typical equipment
layout, operations process chart, and last grading schediles
were developed,  Egquipment regquirements were tabunlated,




|

II. PREFACE

The insulated boot, currently used by the Armed Services, is
fabricated by techniques that are becoming obsolete in the
footwear industry. The procedure involves many hand operations
and in the case of the insulated boot, consists of the hand lay-up
of 44 component pieces over a footwear last. The various parts
are formed into an integral unit through the use ol adhesives and
the building tack inherent in the rubber compounds used. The
resultant boot is functionally adequate but suffers from the
drawback of excessive weight. The wool fleece now used in the
standard insulated boots provides satisfactory insulation in
undamaged boots; however, when the outer protective layer of the
boots is punctured or torn. the wool fleece absorbs moisture,
resulting in a rapid loss of insulating properties.

An expanded peclyurethane pull-on type insulated boot consisting of
five component parts has been developed. This new insulaled boot
weighs approximately 850 grams per boot in size 10R, as compared
to approximately 1300 grams for the standard insulated boot.
Experimental boots have been produced on manually operated pilot
plant cquipment.

There is no known industrial capability for mass production cf the
new insulated footwear in accordance with present design and

physical property requirements. This report descrites the work
performed during the period 15 October 1975 to 1 June 1977 under
continuation of a program previously initiated with Unireoyal
Incorporated. Under the guidance of Project Officer Joseph E. Assaf,
US Army Natick Research & Development Command, the establishment

of production equipment requirements and the selection and evaluation
of production equipment was performed by U-iroyal Incorporated,
Naugatuck, Connecticut. The work was conducted under Project 7758035
Automated Production of 1nsulated Footwear under contract

No. DAAG17-76-C-0016.

The Project Officer wishes to acknowledge the valued suggestions
of Dr. Roy C. lLaible. Chief of the Polymers & Organic Materials
Branch of the Clothing, Equipment and Materials Engineering
Laboratory and the guidance of Mr. Douglas S. Swain, Footwear
Technologist at NARADCOM relative to design considerations.
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AUTOMA\TED PRODUCTION OF
INSULATED FOOTWEAR

BOOT MANUFACTURING TECHNIQUE

The boot consists primarily of an outsole, upper, leg
lining, outer coating end snow collar. In production the
outsole is molded as a separate unit in a Desma 700 scries
or 1500 series, injection or pour machine by injecting or
pouring the polyurethane compound 6nto aomold which is
maintained at a temperature of 190 F (88°C). The outsole
is then cured for 15 minutes in the closed mold. The
letters U.S., size and width are molded into the shank

of the outsole. After the 15 minute cure time, the mold
is opened and the outsole removed. The mold is brushed
clean of any flash and prepared for the next molding. The
outsole is trimmed, buffed, weighed and inspected. After
inspection, approved outsoles uare placed in an inventory
bank to be used in subsequent processing.

The boot leglining and socklining are made 8f,1830/l black,
urcthane coated nylon_tricot weighing 4.8 ;°% ounces per

square yard (162.8 :ig.B grams per square meter). These

parts arg clicker cut from roll stock using dies graded
from the size 10R cutting pattern (Figure 12). The leg
lining will be folded and the front seam edge closed,
using a merrow style A-3-3 stitch, with a loose thread
tension at eight stitches per inch (2.54 cm). The proper
sized socklining is then stitched to the bottom of the
leglining, nsing a merrow style A-3-3 stitch, with a
loose thread tension at eight stitches per inch (2.51 cm).
The coated side of the lining is to be placed to the
inside on both parts, Number 69 black nylon thread is
used in all stitching operations. The completed lining
unit is then hooded over the last with the nylon side

to the last, The polyurethane coated surface is wiped
with vythene to remove any surface contamination, and
the stitched seams are taped over with 3M scotch
electric #29 tape 1/2" (1.27 cm) widee A preheated outsole
(170°F 76°C) is placed in the bottom of the mold cavity.
The boot last with its lining assembly is lowered into
the mold cavity and the mold is closed. The last is
kept heated to 2500F (1210°C), and the mold temperature
is manintained at a temperatmre of 170°F (76YC). The
polyurethane is then injected into the mold cavity
defined by the bottom of the last and the top of the
outsole. The sole plate (outsole portion of the mold)
is raised, forcing the injected po!yurethane into the
spuce defined by the mold walls and the last sides. The




4 foaming action of the polyurethane compound completes the mold

] fill. The molded boot is then cured for 17 minutes in the closed
: mold., At the completion of cure, the mold is opened, the last
raised, and the boot removed from the last. The flash is then
removed from the boot using a rubber roll buffer, inspected and
repaired, if necessary. The repair procedure consists of routing
out the bad areas, filling with repair compound and curing the
repaired boot for ten minutes in a hot air oven at a temperature
of 140°F (60°C). After curing, the repaired section is buffed

3 into a smooth contour with the adjoining areas. Approved boots

E are then stored on boot trucks in an in-process bank prior to

| the electrostatic spray coating process.

In preparation for electrostatic spray coating, the boot is

4 damp-wiped with methyl ethyl ketone over its entire outside surface,
3 with the exception of the bottom of the outsole, to remove any
surface contamination. A release agent (Stapler Wax) is applied

to the vamp-throat area. The release agent is then allowed to

dry at room temperature for 15 minutes. The boot is hooded over

a metal support form (short last) and a vacuum-formed polyethylene
spray mask is tacked over the bottom of the outsole of the boot,
using two thumb tacks or two pieces of double-sided tape. The

boot is then attached to the Ransburg electrostatic spray monorail.
3 The boot is ' .n passed through the electrostatic spray system

] where the bcot is sprayed with a polyurethane coating compound

1 for 12 minutes. During spraying the metal support form is

grounded and the polyurcthane spray is given an electrically
positive charge to attract the spray coating to the surface of

the boot.

The boot is then allowed to air-dry for 24 minutes at room
temperature to allow the solvent to evaporate. The boot is then
passed through a hot air cure oven for 24 minutes. The oven
temperature is mnintained at 250°F (121°C) for the duration

of the cure. The boot is then allowed to air-cool at room
temperature for 16 minutes. The metal support form and poly-
ethylene spray mask are removed from the boot, and the boot is
placed on a boot dryer truck (60-pair capacity). When the truck
is full, it is placed in a final solvent evaporation oven for

12 hours. The final solvent evaporation oven is a hot air oven
which is maintained at a temperature of 160°F (71.1°C) with a

i capacity of 180 pair of boots. After the boots are removed from
E | the final solvent evaporation oven, they are ailowed to cool at
room temperature for one hour, and arc trimmed to the proper
height - 10 1/4" (26 cm) minimum. After trimming, the boot is
moved to the finishing area where the collar is attached.

In the collar operation, the appropriate size collar is clicker
cut from roll 8tgck 1830/1 black, urethane coateglgylon tricot
weighing 4.8 :001 ounces per square yard (162.8 Z10.o Erams per

squarc meter) using dies graded from the size 10R cutting pattern |
(Figure 13). After cutting the collar is eyeletted, centered

to a die-cut location hole using a United Shoe Machinery Corp. %
Model B cyeletter with washer type eyelets. There are two |

16
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eyelets and two washers per collar and the eyelet must be on the
nylon tricot. With a one-half (side) part of the collar laid
flat, nylon side up, and the eyelet to the left, and size notches
to the bottom the contractual markings are stamped onto that part
which is approximately 1" (2.54 cm) below the eyelet and centered
within this area using white ink. With this side collar so
stamped and placed, a mated side panel (not stamped) is placed
over the first side, nylon-to-nylon. The curved side edges are
then single-needle, lock-stitched together, using a Singer Model
168 post-seumer or similar machine. A stitching margin of

1/8" (0.32 cm) and a setting of eight stitches per inch (2.54 cm)
are maintained. With the eyelets centered to the front position
and the collar backseam centered at the rea of the boot top, the
ingside bottom edge of the collar is then attached to the inside

of the top edge of the boot with the inside edge of the collar
overlapping the inside top edge of the boot with a 1/4" (0.635-cm)
margin, using an Ozan overedge sewing machine set at six stitches
per inch (2.54 cm). A 36-inch (91.44-cm) black tubular cotton lace
with black acetate tip is inserted through the eyelet, looping

it around the collar. The top part of the collar is folded down
overlapping the top outside edge of the boot by 3/4" (1.9 cm) and
zig-zag stitched at six stitches per inch (2.54 cm) with a

1/8" (0.32-cm) minimum/1/2" (1.27 cm) maximum stitching overlap
using a Singer Model 107W50 sewing machine. At the backseam of
the collar, approximately 1" (2.54 cm) down from the folded top
edge and lace, the collar is bar-tack stitched together, horizon-
tally to the top edge for a distance of approximately 1" (2.54 cm),
using a Singer Model 269 bar-tacker sewing machine. Each end

of the lace is then double-loop tied to prevent it from pulling
back through the eyelet.

Approved boots thus finished are final inspected, mated left
foot to right foot of the same size and width, the nylon collar
and lace turned down inside the boot, and transported to the
packing area.




VI.

PRODUCTION PROCESS DESCRIPTION

v

The proposed production process developed under this
contract for automated production of lightweight
insulated boots will require approximately 9500 square

feet (882 square meters) of floor space and consists of:

1.

b

- o

3.
4.

Se

9.

Major storage area 580 square

Shipping and receiving 2235 square
area

Compound mixing area 318 square
Laboratory and testing 120 square
area

Rest Rooms and self- 242 square
service cafeteria

Office area 144 square
Warehouse (400 cases - 800 square
2400 pair)

Boot production area

Boot coating area

feet
feet

feet
feet

feet

feet
feet

(53.9 m?)

(20.9 m?)

(29.5 m)
(11.2 m®)

)
22,5 m“)

(13.4 m>)
(74.3 m°)

5943 square feet (552.1 m>)
1128 square feet (104.8 m-)

Depending upon where the line is located, some of the above
required areas could be integrated with existing operations.
(See attached layout Figure 7)

The following process outiine and attached operations process
chart Figure ¢ covers the proposed processing sequence
required to produce the lightweight insulated boots,

1.

2]

Materinl Storage:

A. Sec chemical storage requirements Section XII
for raw material storage and handling details.

B. See in-process chemical storage requirements
SectionXIII for chemical storage and handling

details,

Section XV for detailed

Compound Preparation: 8-hr shift basis (Sce
compound presﬁrafiaﬂ

analysis of compound formulations, mixing
instructions, usage rates, and batch size

determinations),

18




2. A. Upper Formlation:

fle

b,

Ce

Prepolymer -~ upper component "A"

Place 5-gallon (18.9-1it8r) pail of 10%¥ NCO
PTMG propolymer into 150°F (65.6°C) hot water
bath. When the prepolymer is melted, empty the
S-gallon (18.9-liter) pail into the S5-gallon
(18.9~1liter) upper component "A" mixing tank
and cap the tank with dry Bitrogon.o Set tank
temporature control to 220°F (104.4°C) and
turn on tank nsitntor6 When the prepolymer
roaches (104.4°C) 220°F continne to agitate
for 15 minutes. Tho prepolymor is now ready
for use.

Hardoner - uppor component "B

Draw off the necessary amownt of molted PTMG
from dram in storage oven and place in upper
compoucnt "B" mixing tank. Set "ll'; mixing
tank tempevature contvoller to 150°F (65.67C),
Melt p ‘owighog amnmt of TMP in a containor
on I507F (63.6 C) hot plate aud pour into "B"
component mixing tank. Weigh and add 1-4 BD,
DC-193, T-12, and 901CO2 into "B" componont
mixing tank, Kz\iso mix"\ng tank tomperature
control to 220°F (104.17°C) and cap tank with
dry nitrcgeg. When 8!\0 material tomporature
veaches 220°F (104.,1°C) continue to agitate
for 43 minutes. The harvdener is now ready
for use.

Blowing Agent - upper component "C"

Set upper compunsu( YigH B\ixing tank tempoerature
controller to GOF (15,6 C). Weigh and add
santicizer 110 into mixing tank. Remove
lLacel=1 from freezer, weigh out required amount
and add into mining tank.  lmmediately return
vemaiundor of lacel-t to freezer, Taen on
mixing tank agitator and cap tankh with gry
nitmseu. Agitate for 10 minutes at 6OV,
(15.6 C), then reset tank temperature contsller
to 50U zll) ¢) and comnt inue to a\gitn\o. \ﬂ\\\n
blowing agent tespoeratuve veaches 0%, (10%)
it is ready for use,

)

B. Outsole Formmlation:

a.

Propolymor - outscole component "A"
Romove f-gallon (18,9-liter) pail of 15% NCO

PT™™G pl‘cpolymx from csld storage room and
place into 15307 (65,6 C) hot water bath, When

19
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B. Outsole Formulation: (continued)

Qe

b.

Prepolymer (continued)

the prepolymer is melted, empty the S5-gallon
(18.9-1liter) pail into the 5-gallon (18.9-liter)
outsole component "A" mixing tank and cap tank
with dgy nitrogen. Set tank temperature controller
to 165 F (73.9°C), and turn on agitator. When the
prepolymer reaches 165°F (73.9°C), continue to
agitate for 15 minutes. e prepolymer is now
ready for use.

Hardener - outsole component "B"

Draw off the necessary amount of melted PTMG

from drum in storage oven and place in outsole "B"
componsnt mixiggtank and tank temperature controller
to 150°F (65.6°C). Turn on "B" mixing tank
agitator, Weigh and add 1-4 BD, DC-193, DABCO WT,
water, T-12 and 90PCO2 to PTMG in mixing tank. Set
mixing tank temperature controller to 165°F (73.9°C),
and cap tank with dry njtrogen. When the material
temperature reaches 165 F (73.9°C), continue to
agitate for 45 minutes. The hardener is now ready
for use.

C. Outer Coating

e

Ce.

"A" Component

Weigh and add the required amounts of THF and
Perchloroethylene to the "A" component coating
mixing tank. Turn on the tank agitator. Draw
off the necessary amount of melted B-602 from

the drum in the storage oven and pour into mixing
tank. Cap tank with dry nitrogen and mix for

30 minutes. The coating "A" component is now
ready for use,

"B-1" Component

Weigh and add the required amounts of MM\, THF
and CT-Black to the outer coating "B-1" component
mixing tank. Turn on tank agitator and blanket
tank with dry nitrogen. Mix for 15 minutes.

"B-2" Component

Weigh and add the required amounts of THF and DIBK
to the outer coating "B-2" component mixing tank.
Turn on tank agitator. Draw off the necessary
amount of melted B-602 from the drum in the storage
oven and pour into the mixing tank, cap tank with
dry nitrogen and mix for 30 minutes.

20
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C. Outer Coating (continued)
d. "B" Component ‘

After the "B-1" and "B-2" components are mixed,
connect the transfer hoses between the outlet of
the "B-1" and "B-2" tanks and the inlets of the
"B" tank. Open the vent valve on the "B" tank
and check to see that the agitators are operating
in all tanks. Pressurize the "B-1" and "B-2"
tanks to 5 psi with dry nitrogen. Open the outlet
valve from the"B-1" tank and the inlet valve to
the "B" tank, allowing the material in the "B-1"
tank to flow to the "B" tank. After the material
transfer is complete, close the inlet valve to

the "B" tank and the outlet valve of the "B-1"
tank. Open the outlet valve from the "B-2" tank
and the inlet valve to the "B" tank, allowing the
contents of the "B-2" tank to slowly transfer to
the "B" tank. After material transfer is complete,
close the "B-2" tank outlet valve and the "B" tank
inlet valve. Shut off the nitrogen pressure to
tanks "B-1" and "B-2." Cap the "B' tank with dry
nitrogen and agitate for 30 minutes. The outer
coating compound "B" component is now ready for
use.

Prepare Collar:

A. Cut collars - clicker machine

B. Stencil required information on collars
C. Eyelet collars

D. Seam collars

E. Deliver stitched collars to boot finishing area
Prepare Socklining:

A. Cut sockliner - clicker machine

B. Cut legliner

C. Close stitch legliner

D. Join sockliner

E. Deliver liner to upper molding area
Mold Outsole:

A. Clean mix head

i o
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Mold Outsole: (continued)

B.

C.
D.

E.
F.
G.
n,
1.
J.
K.

Set ratio on LIM for 100 (A) component: 85.4 (B)
component

Check ratio in cup shot - adjust if required

Check cup batch for mix, cream, rise and tack-
free time., See Section XV Item 8-A for details

Inject outsole mold

Cure outsole 15 minutes at 190°F (84°C)
Open mold - strip outsole

Trim - buff - inspect outsole

Weigh outsole

Bank outsoles

Deliver outsole to Desmn boot molding preheater

Mold Upper to Outsole:

A,
B.

C.
D.

E.

Feo
G.

Clean mix head

Set ratio on upper LIM for (A) 100: (B) 52.4:
(C) 12.5

Check ratio in cup shot - adjust if required

Check cup batch for cream, rise, and tack-free time,
See Section Xv Item 8-B for details

Nood sockliner on last

Wash socklining with Vythene (chlorinated solvent)
Apply tape to socklining seams (3M #29)

Position last in boot mold (set at 250°F, 121°C)

Place heated (170°F, 76°C) outsole in boot mold cavity
Close mold

Inject foam

Cure _foam (17 minutes at 170°F (76°C) mold; 250°F
(121°C) last)

Open mold

Strip boot




6. Mold Upper to Outsole: (continued)
0. Buff flash

P. Deiiver to inspection station

7. Remove Flash, Inspect and Apply Outerskin

A. Remove flash from boot outsole and upper
B. Buff outsole side wall and mold joint lines
C. Inspect

D. Repair
Rout out bad areas
Fill with repair compound
Cure (10 minutes - 140°F) (60°C)
Buff to contour

E. Bank boots

F. Set up pumping unit on electrostatic spray unit
G. Damp wipe boot with MEK

H. Apply vamp patch - (dry 15 minutes RT)

I. Slip boot over metal form

J. Attach to overhead conveyor

K. Spray boot (eclectrostatic spray) 12 minutes
e Dry - circulating air RT 10 minutes

M. Cure - 250°F (121°C) oven 20 minutes

N. Cool - circulating air RT 10 minutes

0. Strip boot

P. Deliver to trim and pack area

8. Trin Final Inspect, Pack:

A. Ti1 n boot to proper height - 104" (26.7 cm)
B. Stitch collar to boot

C. Pull out collar - insert lace

D. Stitch collar to outside of boot

E. Bar tack collar

23 i




8. Trim, Final Inspect, Pack (continued)
F. Final inspect

G. Peck

H. Deliver to warehouse




VII.

MANNING REQUIREMENTS

The following breakout is the thinking of the Uniroyal
Industrial Engineering Department pertaining to the
manning and operating of a facility for production of
polyurethane lightweight insulated boots for the United
States Army. It provides for the maximum production rate
of 15 pair per hour under ideal conditions. No provisions
are made for mold changes, unit setups, or mechanical or
other downtime. It is based on comprehensive studies made
of the actual stitching and molding methods used in the
manufacturing of the boot, along with the application of
standard industrial engineering practices and production
experience.

The manning charts are for a facility other than a present
contractor's plant. If this manufacturing line were located
within a present contractor's facility, some of the required
operations could be integrated with existing operations,
thus eliminating the need for specific operators.

One Shift Operators
Receiving-Shipping-Warehouse 1
Mix-Testing-Service 1
Utility Operators 1
Cut-Stencil-Eyelet-Stitch 2
Mold Outsoles 2
Mold Boots 2
Repair-Finish 1
Apply Boot Coating 1
Finish-Pack-Service 2

13

Supervision 1
General Mechanical Coverage 1
Plant Protection 1
3

One Shift Total.‘..‘.“‘.‘.“...... 16

Three Shifts Operators

Receiving-Service
Mix-Test-Cut-Stencil-Eyelet
Utility Operators

Mold Outsole-Service

Mold Boots-Service
Repair-Finish

Apply Boot Coating
Finish-Pack-Warehouse

LD NO S B




Three Shifts ‘ Operators (contd.)

Supervision 3
General Mechanical Coverage 3
Plant Protection 3

9

Three Shift Total cccccccscscccece 43

Supervision will consist of technically qualified personnel
responsible for Management, Compounding and Testing. Mechanical
coverage will be qualified electrical and hydraulic gersonnel.
Plant Protection will also be responsible for Plant Cleaning
and Maintenance.




VIII.

LIST OF MATERIALS WITH PURCHASING SPECIFICATIONS

1.

3.

“o

LACE Tubular Cotton, pressed flat

Single end

64 Braiders per inch (25.2 braiders per cm)

22 Picks per inch (8.7 picks per cm)

Sige 20, 2-Ply Construction

18.75 Gross Yards per 1b (37.5 m /kg)

112 1bs minimum tensile (50.9 kg)

Tips - 0.010 ga. (0.254 mm) Clear Acetate
5/8" (1.59.cm) long

SOURCE: UNIROYAL, Inc., Naugatuck, CT
EYELET g%gg: Telescopic with Roll Setting Barrel
erial: 0,011 ga. Aluminum (0.28 mm)

Finish: ananod Tumbled with Black Ennmel
Outside Diameter of Flange: 0.460" X 0,006
(12 mm £ 0.15)
Outside Diameter of Barrel: 0.228“  0.003
(5.8 mm £ 0,07)
Overall Length: 0.195" % 0.008

(4.9 mm 2 0.2)

SOURCE: Plymouth Div. Emhart Corp. New Bedford, MA
WASHER Type: Telescopic with Barrel Set and Scored

Material: 0.009" Aluminum (0.23 mm)

Outside Diameter of Flange: 0.445" ¥ 0.006
(11.3 mm % 0.15)

Outside Diameter of Barrel: 0.217" * 0.004
Overall length: 0.140" X 0.008 (3.6 mm 1 0,2

SOURCE: Plymouth Div. Emhart Corp., New Bedford, M

LASTING TAPE Width: 1/2 inch (1.27 cm)
Type: 3M Scotch Electric #29

SOURCE : Minnesota Mining & Manufacturing Co., St. Paul, MN
THRFAD Nylon 69 Type 11 3-ply Bonded Construction
Size: K

Final Twist: 5.0 twists per inch (2.54 cm) min,
length Per b (0.46 kg): 5000 yd (4572 m) min,
Breaining Strength: 8.5 1b (3.86 kg) min,

Class I Elongation: 22% of maximum

SOURCE: Threads, Inc., lawrence, MA

to
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6.

9.

10.

11.

CHIPBOARD TUBE

SOURCE :

PRINTED INSTRUCTION
TAG

SOURCE:

WHITE T1SSUE PAPER

SOURCE :

CARTON

SOURCE::

WATER SENSITIVE GLUED
TAPE

SOURCE :

CASE

SOQURCE :

0.040 ga. (1 mm) x 9" (23 cm) long x 6"
(15.2 cm) diam.

Stonington Paper Tube Co., Inc.
East Hampton, MA

6-1/2" (16.5 cm) x 5-1/2" (14 cm)
folded to 3-1/4" (8.3 cm) x 5-1/2"

(14 cm) 3/8" (0.95 cm) hole in upper
left hand corner near fold, printed on
four pages (sce user instructioi tuag
Section XX-10)

Auny local printing company
15" (38 cm) x 24" (61 cm)
Walker=Goulard=Tellm Co., New York, N.Y.

Plain Kraft, Printed Front Panel,

Die-Cut, Self-locking

CF, SW, B Flute, 200 1b Test (90 kilos)
1.D. 18-1/4" I, {16.5 cm) x 11" W (28 cm) x
5-13/16" D (14.8 cm) 1/pr

Allied Container Corp., Newtown, CT

3" Wide (7.6 cm), 60 1b, (27 Kilograms),
:"," l,l\

lundustrial Paper Co., Watcrbury, €T

Plain kraft, Printed Side Pancl

CF, RSC, SW, 275 1b Test (125 kilos)

Stitched Joint, Tub-Out

1.D. 37" L (94 cm) 19-5/8" W (50 cm) x
11-1/74" D (28.5 cm)

0D 37=1/4" L (94.5 cm) x 19-7/8" W

(51 em) x 12-1/8" D (51 cm) 5.2 cu ft 0.15 cu
meters

Allied Contniuner Corp., Newtown, CT
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12. SOCKLINER, LEGLINER

AND COLLAR The following are specifications
recommended for the sockliner and collar.
This is based primarily on data submitted
by both Gehring Textile for the fabric
and Reeves Brothers for the coated fabric.

Physical Property Test Method Requirement
Rooves Style (coated) A05-010-000-5401
Construction Clear Polyether

Polyurethane Coated
Nylon Tricot

Weight (oz/sq yd) FED-STD-191 (5041) 4.8 0.3
(163 + 17
=10 gm/sq m)
Width (inches) FED=STD=191 (5020) 52 (132 cm)
Gauge (inches) FED=STN=191 (5030) 0.012 min. (0.3 mm)
Breaking Ste. (1b)
Warp X FiN FED-STD-191 (5100) 70 x 70 min.(312N X 312N)
Elongation at 10 1b(%)
Warp X FilN FED-STD-191 (5100) 20 x °% min.
Tear, Elmendorf,
Grams FED-STD-191 (5132) 1200 min, (11.8N)
Coating Adhesion,
1b/inch Width FED-STD- 601 (8211) 4.0 min. (7 N/cm)
Air Retention
(Porosity) Reeves ten inch No leoaks
(25.4 cm) diam.
disc. with 1"
(2.54 cm) inflation

luncoated fabric is nylon tricot net (black) 2.4 oz/sq yd
(alxglsq m) 52" wide (132 cm) and count(Wales X Coursces/inch)

of x 35 (mn.) Gehring Textile Co. style 4112M.
SOURCE: Reeves Brothers, Inc,, New York, Ny
13. OUTSOLE SPRAY MASK 0.025 " (0.64 mm) polyethylene sheot -

: sheet sizo to suit the type of thermo-
former used.

SOURCE : Cadillac Plastics Co,, Detroit, M

39




IX. MATERIAL LISTING - CHEMICALS

MATERIAL
(TRADE NAME)

Butanediol
Dabco WT

DC-193
DIBK
Lucel-4
MDA

MDI

MEK

Methylene Chloride
Microlith Black CT
Nonstickenstoffe
90PCO2 Black Pigment
Perchloroethylene

Polymeg 2000 (PTMG)
Santicizer S-140

Stapler Wax
T-12

Toluene

CHEMICAL NAME

1-4 Butanediol

Tertiary Amine
Catalyst

Silicone Surfactant
Diisobutyl Ketone
AZO Foaming Agent
Methylenc Dianaline

Diphenylmethane -
Diioscyanate

Methyl Ethyl Ketone
Methylene Chloride
Black Pigment
Relcasce Agent

Black Pigment Paste
Tetrachlorocthylene

Poly Tetra Methylene
Fther Glycol

Cresyl Diphenyl
Phosphate

Mixture of Waxes

DiButyl Tin
Dilaurate

Toluene

SOURCE

GAF Corporation

Air Products &
Chemical, Inc.

Dow Corning Co.
Eastman Chemical Co.
Lucidol Chemicals
Dow Chemical Co.

Mobay Chemical Co.

Cclanese Chemical Co.
Dow Chemical Co.

Ciba Geigy

Contcour Chemical
Harwick Chemical Co.
Ashland Chemical

Quaker Chemical Co.

Mongantoe Chemical Co,

.F. Staples & Co.

M&T Chemical, Inc,.

American Cyanamid




MATERIAL (contd.)
(TRADE NAME)
THF

™P
Vibrathane B-602

Vythene

R NI

CHEMICAL NAME

Tetrahydrofuran
Tri Methylol Propane

Polyether, Urethane
Prepolymer

111 Trichloroethane

SOURCE

DuPont, Inc.
Celanese Chemical Co.

Uniroyal Chemical
Division

Dow Chemical




Xe.

TYPICAL CHEMICAL PROPERTIES*

The following is a listing of the typical properties of ,

the chemical used in the manufacturing of the lightweight
insulated boots as supplied by the manufacturers.

l. 1-4 BUTANEDIOL - ANHYDROUS GRADE AS MANUFACTURED BY G.A.F.

CORPORATION

Specific Gravity
Equivalent Weight
Purity (minimum)
Solidification Pt°C
Boiling Point
Viscosity @ 25°C
Water Level

1.012 to 1.016
45

99,4%

19.3

221 to 231°C
65 to 70 cps
0.04%

2. DABCO WT AS MANUFACTURED BY AIR PRODUCTS AND CHEMICALS

Color
pH (2% aqueous solution)

Water Level Maximum

Viscosity @ 23°C
Flash Point
Pour Point
Specific Gravity

Amber
4.5 X 0.03

3.7%

165 X 15 cps
129°¢C

-37°¢

1.16%7

3. DC-193 AS MANUFACTURED BY DOW CORNING

Viscosity @ 25°C
Specific Gravity @ 25°C
Refractive Index @ 25°C
Color ~ Gardner
Flash Point - Open Cup

465 cps
1.07?
1.4515

9
-

204°¢c

4, DIISOBUTYL KETONE AS MANUFACTURED BY FASTMAN CHEMICAL COMPANY

Specific Gravity @ 20°C
Boiling Range (760mm):

32

i : ;I —— o

0.807 to 0.814

Initial 1ssgc
Dry Point 173°C




S.

6.

7.

8.

Flash Point: TAG cloSed
TAG open cup

Refractive Index

49°¢
55°C
1.4230

LUCEL-4 AS MANUFACTURED BY LUCIDOL CHEMICALS (See Section XI)

Assay

Form

Color

Freezing Point

Specific Gravity @ 20°C

Seta Flash Point (ASTM D-3243-73)

90% min.
Liquid
Light Yellow

¢-78°C

0.86
< 25°C

MEK AS MANUFACTURED BY CELANESE CHEMICAL COMPANY

Boiling Point
Weight

Molecular Weight
Specific Gravity
Flash Point - Closed cup

77°c to 82°C

6.95 1b/gallon
(834 gm/liter

72.1
0.805
1.1°%C

METHYLENE DIANILINE AS MANUFACTURED BY METHESON, COLEMAN,

AND BELL

Formula Weight
Melting Point

198.2
90°c to 92°C

DIPHENYL METHANE DIISOCYANATE AS MANUFACTURED BY MOBAY

CHEMICAL. COMPANY

Isocyanate Equivalent
NCO Content by Weight
Acidity, as HCL
Viscosity @ 43°C
Molecular Weight
Specific Gravity @ 43°C

33

125:S

33.4%

0.003%
5 cps

250

1.225

!ﬂ R
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9.

10.

11,

14,

90PC02 BLACK PIGMENT AS MANUFACTURED BY HARWICK CHEMICAL COMPANY

Pigment 7.8%
Dioctyl Phthalate 51.7%
Paraplex G-50 40.5%
Weight/Gallon 8.78 1b (5.1 kg/liter)
Specific Gravity 1.05

PERCHLOROETHYLENE AS MANUFACTURED BY ASHIAND CHEMICAL

Specific Gravity 1.627
Distillation Range (°C) 2.0 max. including 121.0
Flash Point None

Refractive Index & 25°C 1,503

POLYMEG 2000 (PTMG) AS MANUFACTURED BY QUAKER CHEMICAL COMPANY

Molecular WT 2000 X100
Oll Number 53-39

Acid Number 0.05 maximum
Moisture % 0.03 maximum
Volatiles % 0.10 maxinum
APIA Color 920

PTMG UPPER PREPOLYMER AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 10.0 20,2
Amine Equivalent 412 to 28
Specific Gravity 1.09

PTMG OUTSOLE PREPOLYMER AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 15.020,2
Amine Equivalent 276 to 283
Specific Gravity 1.10

SANTICIZER S-140 AS MANUFACTURED BY MONSANTO CHEMICAL COMPANY
Specific Gravity 1.197 to 1.207
Acidity (meq/100 gm) 0.20 maximum




o

15.

16.

17.

18,

b LD at S L SR - L - ——— TR AT K auk il e i Lt AT 4

Molecular Weight 340
Moisture (KF in Methanol) 0.15% max.
Crystalizing Point ¢ -15°
Viscosity @ 25°C 33.0 cps

T-12 AS MANUFACTURED BY MXT CHEMICAL COMPANY

Specific Gravity 1.05
Pour Point > 20%
Acid Number 176
Tin Content 18.6%

THF AS MANUFACTURED BY DUPONT, INC.
Specific Gravity 20°C

Color-Not Darker than APHA
Water

Peroxide by Weight (calculated
as THF
Hydroperoxide)

Total Impurities by Weight
Individual Impurities by Weight
Stabilizer by Weight

0.886 to 0.889

20
0.03%
0.015%

0.05%
0.02%
0.025 to 0.04%

TMP AS MANUFACTURED BY CELANESE CORPORATION

Trimethylol Propane by Weight
Hydroxyl Content by Weight
Water Content by Weight

Acidity as Formic Acid by Weight
Phthalic Color - Gardner

TOLUENE AS MANUFACTURED BY AMERICAN

Molecular Weight

Specific Gravity

+lash Point: Open Cup
Closed Cup

35

98.0%
37.5% min.
0.05%
0.002% mnx.
1 mnx.

CYANAMID, INC.

92,13
C.866

.2°¢
4.4°C




19, VIBRATHANE B-602 AS MANUFACTURED BY UNIROYAL, INC.

Percent Free NCO 2.93 to 3.13
AMINE Equivalent 1355 & 65
Viscosity @ 70°C 20 Poise
Specific Gravity 1.04

Nonstickenstoffe release agent and Stapler Wax are commercial

preparations with no ty)
Methylene Chloride and

pical chemical properties available.
Vythene are commercial cleaning solvents and

thus no typical chemical properties are listed. No information on

the Microlith Black CT pigment is available.




XI. LUCEL-4 SPECTAL HANDLING, STORAGE AND SAFETY REQUIREMENTS

l. SOLUBILITY

LUCEL~-4 is very soluble in most organic solvents. It de-
composes in acidic solvents,

2. HANDLING

LUCEL~-4 is intended for industrial use only. It should be
handled with care. All persons who handle (UCEL-4 should
be thoroughly familiar with the following information.

3. FLAMMABILITY

IUCEL-4 is easily ignited and burns vigorously. It must
be kept away from all sources of heat and ignition such
as radiators, steam pipes, direct sunlight, open flames,
and sparks. In the event of fire, wear self-contained
breathing apparatus.

Suitable extinguishers for fighting a IUCEL-4 fire are
dry chemical, foam, or carbon dioxide. If the fire is
extensive, deluge with water and evacuate the area. If a
fire occurs near ILUCEI-~-4, wet the containers with water to
prevent overheating.

4. STORAGE

+ IUCEL~-4 should be stored by itself, away from other acidic
i or combustible materials. LUCEL-4 is extremely sensitive
to mineral and organic acids. Acig contgmination or
exposure to temperatures above 115 F (46 C) causes
vigorous decomposition with the release of nitrogen gas
and flammable vapors which may self-ignite,

Although LUCEL~4 can be handled at room temperatures for
shiort periods of time, it is recommended that it be stored
below O°F to obtain the best shelf life (prevent assay loss).
| It is stabilized with triethylamine. Solids may be present
L due to the stabilizer. Significant solids may indicate loss
1 of stabilizer and possible low assay. Substantial loss of

;5‘ : stabilizer can cause a more rapid rate of assay loss.

IUCEL~4 and all dilutions of LUCEL-4 should be stored with
vented caps to prevent pressure buildup. Use only clean
polyethylene containers for dilution and storage of dilutions
and avoid all sources of contamination such as rust, dirt,
and acidic materials,

Storaxe areas should be selected in accordance with local laws
and regulations and subject to the approval of the insurance
carrier,

-~
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5.

CAdera i o

SPILLAGE AND DISPOSAL

LUCEL~4 is volatile and in a confined or non-ventilated
area a lethal concentration of vapor may result from a
spill or leak, especially at room temperature,

In order to properly clean up spillage, a supply of inert,
non-combustible absorbent should be kept on hand in the
area where IUCEL-4 is handled. Only VERMICULITE and
PERLITE have been found to be satisfactory.

Personnel dealing with the clean-up of spills should

wear a gas mask %organic vapor canister) or use a self-
contained breathing apparatus (SCBA) and protective equip-
ment, including rubber gloves. Gas masks are generally
suitable for use in ventilated areas but should never be
used in confined areas. In confined areas where oxygen
deficiency and high vapor concentration may occur, use a
self-contaired breathing apparatus.

If spiliage cccurs, immediately cover the spill with an
exce3s of VERMICULITE or PERLITE only. Using breathing
protection, sweep up the absorbed material and dispose of it
at once. Depending upon local, state, or federal regulations
the contaminated absorbed mnterial can be disposed of by
burning, burying, or hydrolysis with acid. Burning may be
accomplished by placing in a shallow trench and igniting,
from a safe distance, with a torch about 6 feet long.

If space is available the sweepings may be buried. The
IUCEL~4 will gradually decomposc.

The IUCEL-4 in the absorbent material may also be destroyed
by hydrolysis with dilute mineral acid. The absorbed
material should be wetted with water and then added slowly
with stirring to an excess of a 5-10% aqueous sulfuric or
hydrochloric acid solution. On decoaposition, some of the
products are flammnble, so due precaution should be taken
to provide proper ventilation and to prevent any sources

of ignition.

If any problems arise contact the manufacturer for instructions.

TOXICITY

Acute inhalation toxicity studies in rats have shown the
IDgy to be 1.4 ng/l (G683 ppm v/v) for a l-hour exposure.

The equllnbrnun vngor concentration of IUCElI~} in a closed
system at 25° F) was determined to be 20.4 mg/l
(3151 ppm \/\). Thns means that in a closed area without




ventilation, a lethal concentration of vapors could occur if
a sufficient amount of LUCEL~4 has leaked or spilled, and
sufficient time has elapsed. LUCEL-4 has an evaporation rate
slightly lower than that of styrene monomer,

Acute oral toxicity studies in rats have shown the LD50 to be
228 mg/kg of body weight.

Acute dermal toxicity studies in albino rabbits have shown the
LD50 to be 176.8 mg/kg of body weight for LUCEL~-4.

Based upon the above data, LUCEL-4 should be considered highly
toxic if absorbed through the skin and toxic if inhaled or
swallowed. Personnel should avoid inhalation of LUCEL-4 vapor
vapors from any spillage. Care should be taken to avoi¢ skin
contact. Rubber gloves should be worn when handling LU( il-4,

Do not take internally.

In case of contact immediately flush eyes or skin with plenty
of water for at least 15 minutes while removing contaminated
clothing and shoes. If soap is available use it also to wash
skin. Get medical attention. Wash clothing before re-use.
Discard contaminated shoes.

or

If inhaled remove to fresh air, If not breathing give artificial

respiration. If breathing is difficult give oxygen.

If swallowed give large quantities of milk or water. Get immediate

medical attention for lavage. Do not induce vomiting. Do not
give an unconscious person anything by mouth.
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XV. COMPOUND PREPARATION

I. UPPER AND OUTSOLE COMPOUND USAGE
ed on oot at maximum
machine design production rate
of 13 pair/hour

Given: Outsole wt. - 320 grams

Upper wt, -~ 330 grams
Outsole ratio by parts - 70.485A : 81.4B
Upper ratio by parts - 95.10A : 49,96B : 16.80C

A. Outsole Compound Usage
a. Gross usage = 320 grams/boot x 2 boots/pair

X 15 pair/hour x 24 hours/day
x1

454 gm/1b
= 508 1b/day (231 kg/day)

b. Component A usage = 508 lb/day x 70.485 = 236 1b (107 kg/day)
151.885

c. Component B usage = 508 1lb/day x 81.400 = 272 1b (124 kg/day)
151.885

B. Upper Compound Usarce

a. Gross usage = 330 §m/boot X 2 boots/pair x
15 pair/hr x 24 hr/day x 1

151 gm/1b
523 1b/day

b. Component A

523 1b/day x 95.10 = 307.3 1b/day
161.86 (139.7 kg/day)

c. Component B = 523 lb/day x 49.96 = 161.4 1b/da
TETBE  (73.4 ke/day)

523 1b/day x 16.80 = 54. 3 1b/day
161 86 (“4.: kg/day)

d. Component C
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C. Using the approximations that the Prepolymers are 9.1 lb/gal,
the Hardeners are 8.3 lb/gal and the Upper Blowing Agent is
9.3 1b/gal then the Usage Rates are:

n. Upper components

1. Component A (prepolymer) =

2. Component B (hardener) =

3. Component C (blowing agent) = 54.3 1b

b. Outsole components
1. Component A (prepolymer) =

2. Component B (hardener) =

COMPOUND POT LIFE CRITERIA

Upper component A (prepolymer) 6 hr at

Upper component B (hardener) 10 hr at

Upper component C (blowing agent) 6 hr
Outsole component A (prepolymer) 6 hr

Outsole component B (hardener)
COMPOUND TANK SIZING

8.3 lb/gal

10 i

307.3 1b = 33.8 gal/da
9.1 1b/gal (128 liters
161.4 1b = 19.5 gal/day

(73.9 liters)

= 5.8 gal/day
go\g lb/gnl (22 litePS)

272 1b = 29,9 gal/day
9.1 1b/gal (113.3 liters)
236 1t = 28.4 gal/day

8.9 1b/gal (107.6 liters)

220°F  (104°C)
200°F  (104°C)

at 50°F (10°¢)
at 165°F (73.9°C)
at 165°F (73.9°C)

Becnuse the shortest pot life is 6 hours at operating temperatures,
usc 4 hours for compound tank refill time to allow for mixing at

clevated temperatures, and still allow an safety mugin,

Therefore,

cach compound component tank should have a working capacity of

4 hours,
following working capac:ties,

Upper component A

Upper component B 4 gallons

Upper component C - 1 gallon
Outsole component A - 3 gallons
Outsole component B - 5 gallons

6 gallons ML
15.2 liters)
3.79 liters)
18.9 liters)
18.9 liters)

Therefore, the compound mixing tanks should have the

-

liters)




In actual use the tanks will be mounted on small flatbed
push trucks. The upper A and B component tanks, £1d the
outsole A and B component tanks, will be insulated and
equipped with electric heaters for compound temperature
control. The upper C component tank will be double-walled
and equipped for circulating liquid cooling for temperature
control, All tanks will have air operated agitators for
compound mixing and provisions for nitrogen blanketing.

The components will be formulated, mixed, and heated in
these tanks in the humidity controlled mixing room. The
tanks will be transported to the molding machines, their
contents transferred to the respective molding machine
compound tanks, cleaned and returned to the compound mixing
room. The actual component transfer will be accomplished
by connecting a hose between the component tank and the
molding machine supply tank and pressurizing the component
tank with nitrogen. Thus the differential pressure between
the component tank and the supply tank will cause the

component tank contents to flow to the molding machine supply
tank.

COATING COMPOUND PREPARATION

Given: Ransburg spray cfficiency = 90%
Coating formulation total solids = 45%
Dry weight of coating for size 1OR boot = 109 grams
Mnximum design coating speed = 30 boots/hour
Ratio of component A to B is 100 : 24.99 by weight
B component is a two-part mix with a ratio of
94 pts. B-1 to 100 pts. B-C by weight

A. Gross compound usage = 109 gm/boot x 30 boots/hr
x 100 x 24 hr/day x 1
13 57 gn/1b

Xx 1 = 426.8 1b/day (194 kg/day)
0.9

B. A component usage = 100 gm x 426.8 1b/day

2799 ¢gm

= 341.5 1b/day (1535.2 kg/day )
C. Combined B component usage = 24.99 gm x 426.8 1b/day

124,99 gm
= 83.3 1b/day (38.8 kg/day)
D. B-1 component usage = 94 gm x 85.3 lb/day
194 gm

= 41.3 1b/day (18.8 kg/day)




E. "B-2"component usage = 100 gm x 85.3 lb/day
I gm -

= 44,0 1b (20 kg/day)
Using the approximation that components"A}"B-1"and"B-2"weigh

8 1b/gal, then the component usage rates in zallons/24 hour
day are as follows:

"A"component = 341.5 lb/day 42,7 gal (161.7 liters/day)

8 1b/gal
Combined
"B"component = 85.3 lb/day = 10.7 gal (40.5 liters/day)
1b/gal

"B-1"component = 41,3 lb/day 5.2 gal (19.7 liters/day)
- 8

"B-2"component = 44,0 lb/day = 5.5 gal (19.7 liters/day)
1b/gal

The coating formulation will be prepared once per day, therefore,

the mixing tanks should be sized as follows:

"A"component tank -~ 50 gallons (189 liter) capacity
"B"component tank - 12 gallons (45.5 liter) capacity
"B-1"component tank -~ 7 gallons (26.5 liter) capacity
"B-2"component tank - 7 gallons (26.5 liter) capacity

The transfer of the"B-1"and"B-l"components to the"B"component
tank and the transfer of the"A"and"B"components to the coating

unit supply tank will follow the same procedure as the foam
components previously described.

COMPOUND MIXING PROCEDURE

Upper Farmlation:

a. Prepolymer

Place 5-gallon (As.g-litor) pitil of 10% NCO PTMG prepolymer
into 150°F (65.6 C) hot water bath. When the prepolymer is

melted, empty the 5-gallon (18.9-liter) pail into the 3-gallon

(18.9-liter) upper component A wixing tank and cap the 8ank
with _dry nitrogen. Set tank temperature control to 220°F

(103°C) ang turn on tank agitator. When the prepolymer recaches

220°F (104°C) continue to agitate for 15 minutes. The
prepolymer is now ready for usc.




b.

Ce

Hardener

Draw off the necessary amount of melted PTMG from drum in
storaﬁe oven and place in upper component"B"mixing tank6
Set"B'mixing tank temperature controller to L50°F (65.6°C).
Melt preweiﬁhed amount of TMP on 150°F (65.6°C) hot plate and
pour into"B"component mixing tank., Weigh and add 1-4 BD,
DC-193, T-12, and 90PCO2 into"B"componsnt mixing tank. Rnise
mixing tank temperature control to 220°F (104°C) and cap

tank with dgy nitr8gen. When the material temperature
reaches 220°F (104°C) continue to agitate for 45 minutes.

The hardener is now ready for usec.

Blowing Agent

Se& upper Somponent"C"mixing tank temperature controller to
60°F (15.6 C Weigh and add santicizer 140 into mixing tank.
Remove lacel-4 from freerzer, weigh out required amount and
add into mixing tank. Tmmediately return remainder of lucel-4
to freezer. Turn on nmixing tank agitator ngd cap tank with
dry nitrogen. Agitate for 13 minutes n& 60'F)(15.6 C), then
reset tank temperature controller to 50°F (10°C) and cgntinne
to egitnte. When blowing agent temperature reaches 50°F
(107C) it is ready for use.

B. OUTSOLE FORMUIATION

Q.

b,

Prepolymer

Remove S-gallon (18.9<liter) pail of 15% NC() PTMG _prepol ymer
from cold storage room and place into 150°F (65.6°C) hot water
bath. When the prepolymer is melted, empty the 3-gallon
(lB.Q-liter) pail into the S-gullon els.ﬂ—litor) outsole
component "A" mixing tank and cap tnﬂk with gr nitrogen. Sct
tank temperature controller to 165F (73,9 C{ and turn on
agitator. When the prepolymer reaches 165°F (73.9°C) continue
to agitate for 15 minutes, The prepolymer is now ready for
use.

Hardener

Draw off the necessary amount of melted PTMG from drnm in
storage oven and place in outsold'W‘cnmpoRent mixing tank.

Set temperature controller to 150 (65.6°C)e  Turn on" i
mixing tank agitator. Weigh anid add 1-4 BD, DC=193, Dabco WT,
water, T=-12 and 200IC02 to PTM in mixing tank. Set mixing

tank temperature controtler to 165 F (73,9°C) and cap tnak with
dry nétrogen. When the material temperaturve reaches 165 F
(73.9°C), continue to agitate for 45 minutes. The hardener is
now 1ready for usc.
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C. Outer Coating

a. "A" Component

Weigh and add the required amounts of THF and Perchloroethylene
to the "A" component coating mixing tank. Turn on the tank
agitator. Draw off the necessary amount of melted B-602 from
the drum in the storage oven and pour into mixing tank. Cap
tank with dry nitrogen and mix for 30 minutes. The coating

"A" component is now ready for use,

b, "B-1" Component

Weigh and add the required amounts of MDA, THF and CT-Black
to the outer coating "B-1" component mixing tank. Turn on

tank agitator and blanket tank with dry nitrogen. Mix for

15 minutes.

c. "B=2" Component

Weigh and add the required amounts of THF and DIBK to the
outer coating "B-2" component mixing tunk. Twin on tank
agitator. Draw off the necessary amount of melted B-602
from the drum in the storage oven and pour into the mixing
tank, cap tank with dry nitrogen and mix for 30 minutes.

d. "B" Component

After the "B-1" and "B-2" components are mixed connect the
transfer hoses between the outlet of the "B-1" and"B-2"
tanks and the inlets of the'B"tank. Open the vent valve
on the "B" tank and check to sece that the agitators are
operating in all tanks. Pressurize the "B-1" and "B-2"
tanks to 5 psi with dry nitrogen. Open the outlet valve
from the "B-1" tank and the inlet valve to the B tank,
allowing the material in the "B=1" tank to flow to the "B"
tank. After the material transfer is complete, close the
inlet valve to the "B" tank and the ountlet valve of the
B-1 tank. Open the outlet valve from the "B-2" tank ard
the inlet valve to the "B" tank, allowing the contents of
the "B=2" tank to slowly transfer to the "B" tank. After
material transfer is complete, close the "B=2" tank outlet
valve and the "B" tank inlet valve. Shut off the nitrogen
pressure to tanks "B-1" AND "B-2", Cap the "B" tank with
dry nitrogen and agitate for 30 minutes. The ounter coating
compound B component is now ready for use.

G « COMPOUND FORMULATIONS

A. Upper Formila

an. Ingredients Fquivalents Parts
PTMG (2,900 mol. wt.) 0.100 100.0
1-4 Butanediol 0.1511 6.8
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A. Upper Formula (contd.)

a. Ingredients Equivalents Parts
™P 0.0266 12
MDI 0.2824 35.
DC-193 0.64
T-12 0.02
Santicizer 140 11.3
90PC02 Black Pigments 1.1
161.86

b. "A" Component (Prepolymer)

PTMG (10% NCO) 59.8
MDI 35.3
95.1

c. "B" Component (Hardener)

PTMG 40,2
1-4 Butanediol 6.8
T™P 1.2
DC-193 0.64
T-12 0.02
90PC02 1.1
49,96
d. "C" Component
Lucel-4 5.5
S-140 11.3
16,8

This foam compound is run at a 1l.02-isocyanate index based on
the following equation:

No. of equivalents of MDI
Isocyanate Index =

No. of equivalents of (PTMG, 1-4BD, TMP)
B. Outsole Formula

a. Ingredients Equivalents Parts
PTMG (2,000 mol, wt.) 0.0991 100.0
Water 11,0333 0.3
MDI 7,3300 41,2
DC-193 (Silicone) 0.21
Dabco WT (Catalyst) 0.05
90PC02 \Pigment¥ 1.12
T-12 (Catalyst) 0.005

55 T51.585




t npA N

! b. "A" Component (Prepolymer) | Parts

| PTMG (15% NCO) 40.2

. MDI 41.2

) 81.4

L! c. "B" Component (Hardener)

4 PTMG 59.800
1-4 Butanediol 9,000

Water 0.300

DC-193 .210
90PCO2 1.120
T-12 0.005

70.485

This foam compound is run at 0.99 isocyanate index
based on the following equation:

Isocyanate Index = No. of Equivalents of MDI
No. of Equivalents ol (PIMG, I-1 BN, Watcr)
C. Outer Coating Formula Parts
| ———
; a. "A" Component
% B-602 1700
ﬂ Perchloroethylene 1300
THF 466.6
y ' b. "B" Component
1. (B-1)
MDA 400
THF 1000
CT-BLACK 20
2. (B-2)
B-602 400
DIBK 300
THF 500

Weighing and mixing of "A" and "B" components must be done with
properly grounded, explosion proof equipment where dictated by
safe handling procedures for flammable solvents. Adequate
veutilation must also be provided.

7. COMPOUND RATIOS

A. Upper Compound

A: B: C 95 : 49.6 : 16.8

B. Outsole Compound




8.

C. Outer Coating Compound

B-1 : B2 94 : 100

A:B 100 : 24.99

COMPOUND CHARACTERISTICS — FREE RISE CUP SAMPLE

A,

C.

v

Jnger Foam
a. Index 102

b. Cream Time 3 to 4 seconds
c. Rise Time 22 to 24 seconds

d. Tack Free Time 3 minutes

Outsole Foam

a. Index 99
b. Cream Time 3 to 4 seconds
c. Rise Time 32 to 4C seconds

d. Tack-Free Time 34 to 36 seconds

Definitions

a. Cream Time: time from discharge from mixer to
initiation of blowing

b. Rise Time: time from cream time to full expansion
ce Tack Free Time: time from full expansion to until

foam surface is not tacky to
light touch.




XVI, ACCEPTANCE STANDARDS -- VISUAL EXAMINATION

A.

B.

1. First Inspection -~ 100%
Socklining
a. Die cut parts not of proper

dimensions

b. Die cut parts not correctly

stitched

1. Over 10 stitches per
inch
(3.94 stitches per
centimeter)

2. Less than 6 stitches
per inch
(2.56 stitches per
centimeter)

3« Sharp or rough stitch
seam

c. Missing, loose or torn
d. Wrinkled or creased

1. Small (less than 3/4
inch (1.9 cm) long
by 1/8" (0.32 cm) wide

2., Large (greater than
3/4 inch (1.9 cm)
long by 1/8" (0.32 cm)
wide

¢. Depressions or ridges on
insole

f. Seams not scaled

Outsole
a., Cleats not formed, incomplete
or blisters, poor blow

b. Untrimmed, unbuffed sole edge,
buffing dust

c. Excessive buff, cuts, un-
repairnble damage
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XV, ACCEPTANCE STANDARDS —- VISUAL EXAMINATION (contd.)
B. Outsole (contd.) Major

d. Small voids 1/8" (0.32 cm),
dirty soles

e. Overlap of outsole by upper
f. Dirty soles (not washed)

g. Outsole weight 315 grams X
max., size 10R

C. Molded Upper

a. Socklining missing, loose X
or torn

b. Socklining slightly
wrinkled or creased

c. Depressions or ridges on X
insole

d. Foam strike through

e. Poor blow of upper foam X
(irregular or none)

f. Poor adhesion upper to X
outsole

g. Surface blisters to
1/2" (1.27 em) diam.,
surface blemishes

h. Flashline groove (void) X
unbuffed flashline

i. Not clean (solvent
washed)

je Incomplete repairs, damaged X
boot, cuts

D. Release Coating Application to
Foam at Vamp

a. Application in wrong X
location
b. Insufficient coating X
59
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2. Final Inspection -- 100% . jor

A,

B.

C.

D.

Outerskin Coating

a. Uncoated or missed area X

b. Damage or broken skin X

c. Pinholes or flecks (not thru skin)

d. Discernible mold lines

e, Blisters, bubbles or depressions
within 3" (7.6 cm) from top

f. Contamination

g. Blushing and/or discoloration
of skin

h. Slight ridges, sags or drips on
outsole (unbuffed

Closure

a. Torn or cut X

b. Missing laces or noa-suictional X

c. Height less than 3" (7.62 cm)

d. Folds in collar material under
stitching

e. Irregular stitching, loose, broken
stitches X

f. Stitching not within X
specification

g. Overlap to top edge of boot
greater than 3/1 inch (1.9 cm)

Marking

a. Size missing X

b. Cuff stencilling including size

not legible

Complecte Boot

a.
b.

Creased or wrinkled X
Misshaped (d ed or X
compressed foam§

Minor




,Qf 2. Final Inspection -- 100% (contd.)

D.

Complete Boot (contd.)

Ce

d.

Poor alignment upper and
outsole

Outside back height less
than 10X inches
(26 centimeters)

Weight (size 10R) more than
800 grams

Packing and Shipping

a.
b,
c.

d.
€.
f.

ge

Incorrect packing

Mixed sizes in box

T@ssge and cardboard insert
missing

Box label not legible
Incorrect count in box

Incorrect address on
shipping box

Shipping container marking
not legible
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XIX. BOOT PACKAGING AND WAREHOUSING .

The following packaging method has been developed based on
the size 10R boot and may require some modification to
accommodate the larger XW sizes.

E 1. Packaging Method

One chipboard tube shall be placed inside each boot.
Each boot is then compressed so that the tube becomes
oval.

A printed instruction tag,having a hole in its folded
upper left hand corner, shall be inserted with the lace

of the left boot only. The two ends of the lace shall be
loop-tied. The mated right foot boot lace ends shall

also be loop-tied. The flat die-cut carton (Figure 2)

is then assembled. One sheet of tissue paper is placed on
the bottom with its edge parallel to the right panel and
extending approximately 5" (12.7 cm) beyond. One boot

is then placed on this tissue. ‘This boot shall have

its outsole parallel to the carton's rear panel and its
back parallel to the right panel. The remaining portion

of the tissue then covers this boot. A second sheet of
tissue is placed with its end parallel to the carton's

left side panel, extending approximately 5 inches

(12.7 cm) beyond. The other mated boot, of the same

size and width is placed on this tissue with its back
parallel to the carton's left side panel (Figure 3),

and the outsole parallel to the front panel. The remaining
portion of the tissue is then placed over this boot. The
top flap is then closed inside the front panel, and secured
at the edge with a 3"-(76-cm) wide tape, extending approxi-
mately 1" (2.54 cm) down the front, printed panel. Six
pair of one size only,* packaged, shall be placed within
the case (Figure 4). Bottom flaps of the case are closed
by mectal staples, two on each flap widthwise, plus two
lengthwise. Top flaps shall be secured by a solid coating
of glue Silicate covering the entire contact arca. 1In
addition, one strip of 3" wide water sensitive tape shall
be placed over the top joining, and extending 2" down each
cnd panel.

*NOTE: Towards the end of the contract, when it becomes
necessary to place two or more sizes within the same

case, it is permissible to mix sizes, provided such cuse
contains the proper size detail, plus a white printed label
reading "MIXED SIZES". This label is placed alongside the
other required case printing,
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ﬁi 2, Packing Materials - Boot/Carton
|

A. ).040 Ga. Chipboard tube 9" (22 em) x 6" (15.2 cm) Dia.
Slit-Length 2/Pr.

B. Printed instruction tag 6%" (16.5 cm) x 5%" (14 cm)
folded to 3%" (8.3 cm) x 5%" (14 cm) with 3/8" (0.95 cm)
hole in upper left hand corner near fold, printed on
4 pages. 1/pr.

C. 15" (38 cm) x 24" (61 cm) white tissue paper 2/pr.

D. Carton - Plain Kraft, Printed Front Banel,
Die-Cut, Self-Locking
CF, SW, B Flute, 200 1b test (90 kilos)
I.D. 18%" L (46.5 cm) x 11" W (28 cm) x 5-13/16" D

(14.8 cm) 1/pr.
E. 3" wide (7.6 -cm), 60 1b, (27 kilograms), Water Sensitive
Glue Tape 3"/pr.

3. Packaging Materials - Case

A. Case - Plain Kraft, Printed Side Panel

j CF, RSC, SW, 275 1b test (125 kilos)
| Stitched Joint, Tab-Out 1/6 pr.
I.D. 37" L (94 .cm) x 19-5/8" W (50 cm) x 114" D
(28,5-cm)
i 0.D. 374" L (94.5 cm) x 19-7/8" W (51 .cm) x 12-1/8" D
(31 cm) 5.2 cu ft

(0.15 cu meters)
B. Staples on bottom flaps
C. Glue brushed on top flaps contact surface

4. Carton Printing

To be printed by the case manufacturer, in the center of
the front end panel using 5/16" (0.79 cm) black capital
letters and numerals as follows:

(First 9 digits of the National Stock Number)
BOOT, BLACK, COLD WFATHER, INSULATED

1 PAIR S1ZE

DAAG-17-76-C-0016

A - MO/YR

The following is to be added at packing, using 5/16" (0.79 cm)
black capital numerals.

1st line - (The last four digits of the National Stock Number)
3rd line - (The actual size)
5th line - (The actual month and year packed)

n




S.

‘6.

Printing - Exterior Case

To be printed by the case manufacturer on one side
panel, beginning in the upper 1/3rd portion, directly
to the left, using 1/2" (1.27 cm) Black Capital letters
and numerals as follows:

From:
(First 9 digits of the National Stock No.,) UNIROYAL, INC.
BOOT, BIACK NAUGATUCK, CT
COLD WEATHER, INSULATED
6 PAIR SIZE TO:
WT. LB (KILOGRAMS) 5.2 cu ft
UNIROYAL, INC. 0.15 cu meters

Naugatuck, CT 06770
SHIPMENT NO. co.

The following is to be added at Packing, using 1/2" (1.27 cm)
Black Stencilling:

1st LINE - The last four digits of the National Stock No.
4th LINE - The actual size

The following is to be added at Warehouse shipping, using
1/72" (1.27 cm) Stencilling:

Sth LINE - The actual weight
8th LINE - The shipment number and company number

To the right:- in the line with "TO":
- The consignee address

Warchouse Space

To warehouse 2,400 pair of boots (400 cases) 800 square
feet (53.9 square meters) of floor space will be required.
The warehouse will consist of five double rows of ten
cases across by four cases high separated aisle ways.

This layout may be subject to change, depending upon line
location and local fire codes.

12/




10.

User Instruction Tag

The following user instruétion tag was developed for the
lightweight insulated boot and would be a purchased item.

INSTRUCTION TAG

BOOTS, COLD WEATHER, INSULATED, (BLACK) FOR WET-COLD USE

FACTS ABOUT THE INSULATED LIGHTWEIGHT BOOT

These boots have been designed to protect your feet from

cold injury and frostbite in areas where moisture and cold
are critical factgrs ang where thg meanomonthly temperature
ranges between 14°F (-10°C) and 68°F (20°C). The boot should
not be worn where temperatures fall below -20°F (—28.5°C).

The foot is kept warm through the use of microcellular

polyurcthane both in the upper section of the boot and the
outsole.

Marching, running, or heavy work for long periods of time will
cause the feet to sweat. However, this moisture cannot damage
the insulation becausec of the waterproof lining inside the
boot. The fecet, even if damp, will stay warm. After a few
days, your feet become used to this feceling. If these boots
are worn continuously, the skin appears wrinkled and white

as if it had been soaked in water. Drying the fcet and
putting on dry clean socks will ecliminate this condition.

If ice water spills into the boot, it warms to body
temperature rapidly.

FOLLOW THESE INSTRUCTIONS:

Wear with one pair of sucks, wool, cushion sole. Tie the
lace of the snow collar snugly to hold the sock in place
and to prevent slipping and wrinkling. Field trousers are
to be worn outside the boots.

SIZES: Boots arc supplied in whole sizes. Widths are EXTRA
NWARROW, NARROW, REGULAR, WIDE, EXTRA WIDE. Try on the same
size insulated boots as your leather boot. If you wear a
half size in leather boots, try on the next larger or smaller
gize for proper fit. MKE SURE THE INSULATED BOOTS FIT
PROPERLY. They have a "solt" lit. Be surc yours arc large
cnough., Fit snug, but not tight.

Change socks at lecast once daily.
If your feet begin to get cold, button up all your garments

and exercise the entire body by swinging the arms, stamping
the feet, and rapid movement of the toes.

74




10, User Instruction Tag (contd.)

Wash the inside of the boot with soapy water once a month,

TRENCH FOOT AND FROSTBITE are serious cold injuries which
can cause painful and permanent disability. These injuries
can be prevented by proper care of your feet. No boot will
keep your feet from freezing if in sub-zero weather you
remain motionless for several hours. Wear the insulated
boot properly and DO NOT BECOME A COLD WEATHER CASUALTY!

(The above shall be printed on 6%" (16.5 cm) x 5%" (14 cm)
tag stock, so that when it is folded to 3%" (8.3 cm) x 51"
(14 cm) the wording shall be on the front and back of cach
of two pages).

NOTE: A 3/8" (0.95 cm) hole shall be punched in the upper
Teft hand corner of the fold.

XX. MOLD REQUIREMENTS

The last dimensions with standard proportionate grade as shown

on Table 3 and Table 4, the government owned #54 master last, last
drawing #D-021576 Figure 8, the dimensionalized boot drawing
#D-3222-1A, Figure 9, and the outsole mold drawings #D-3222-6, Figure 10,
and #D-3222-7 Figure 11, provide the necessary moid requirements
to enable fabrication of molds for sizes 8R, 9R, 10R, 11R and

12R, as well as sizes 10XW, 11XW, 12XW, 13XW and 14XW. Detail
mold prints are not furnished for the upper mold as this will

vary according to the machine eventually selected and these
dimensions are furnished by the injection molding machine
manufacturer to fit his machine. A general print of the outsole
mold and the outsole cavity part of the upper mold bused on a
Desma outsole unit and Desma 1547 boot molding machine are
presented for clarification purposes only. The actual dimensions
of these molds will vary according te the injection molding
machine selected.




Hipim

ur ,21/1 Mwa&w w8V/1-¥% w8P/S¥—¢ u8Y/1V—¢ wBV/Le—< 1 74%5a Yyiprip-woljog 3Iswj
Yyjraual

ur ,g/1 apean ,8¥/S1-CT1 .8V/iVv-11 W8E/TC~TT  W8¥/ST —11 w8¥/2L1=01 Yi3ua] aadued
wojjoyg IS8T

paatnbaa ajerdma)] °2zIs TINJ yOEBI 03 IYATOY UT ,TL/T Apeuy I11jouayg Noey

paainbaa
gojerdma), °89z18 TIe 3IY31ay 129y dwes dAey 0} Se 0S PpIBUIPJIOOD ar1joad wmoljog a11j0d4 Wolryrog
paJsinbau

gajerdma] °9z18
»d sgawpPTyy} ur ,8v/1
sje1dwa) 203 apean w8¥%/6c-1 .8F/VvC-1 w8V/ve-1 uw8F/¢e-1 w8¥/2c~1 203} jo 23pd
juoJj wWoaJ deq
w1 SS2WPIYL 30y

i~
8/1-C1 8/1-11 8/1-01 8/1-6 8/1-8 205, 03} young
2z18 Jad

w€/T uorjenpead >NO13§ NO11g Jaqqry

az1s Jad umop % dn

apead ,g8/1 3B uajel}
jusamaJanseaw Ipeay -—Nﬂ\mﬂlﬂﬁ :Nm.\m -1 :NM.\N;.IQﬁ :Nm.\ﬁmc.lﬂ.— :NP\FN.IAI.H m Q\A QJ :w\ﬂl.lm & J1%)

2Zz18 J3ad umop %

dn apeald ,8/1 uaje}

jusamaIINSEW IPBID WwET  ub/e-31 we/1-21 u¥/1-21 Wl  u¥/1 dn #g ‘aiuy
w9T/S-91 ,91/ST-€1 w9T/6-S1 Ww9T/¢=S1 WOT/CT-¥1  .8/¢ 199y 3uo]

wb/€-01  uwS/1-01 uwb/1-01 w01 N 745 M 741 11%d

w9T/T1-01 ,91/L-01 w91/£-01 WwIT/ST-6 w91/11-6 M4 152471

ucl d1T HOT U6 U8 AAvD 961C X3

s

(HIAIM VINDRE)
FAVHD ALVNOLIHOJOHd QUWINVLS ILLIM SNOISNEWNIG LSVI
¢ T1gvl




YIPIA .,8V/1
Yyrduoy ,2¢/1

+

+

wOT/T +

Wes/1

u8¥/LT-V uBV/ST-¥ u8V/6-V¥ u8V/S—¥ w8/ 1-¥

W8V/LV—2T W8V/TC-2Tu8V/ST-CT  «8V/LV-TI W8P/ TL-T1

w9T/T+40T

qvt et uet utt 4ot

w8V/62-T 48¥/82-1 u8V/L2-T u8¥/92-1 w8V/ST~1

w8/T-¥T u8/T—2T1 u8/1-21 w8/1-11 w8/ 1-01

w22/€2~CT w2TL/ST~ST uw3e/L-ST  uw3TL/Te-¥1 we/LT-v1

YT v/e-€T  uT/1-¢T 7454 wET

wS/T=LT  W8/T-LT u¥/2-91 u8/2-91 w9T

w¥/e=TT  w2/T-11 W¥/T-11 wTT ub/e-01

wOT/TT-TT w9T/2=TT w9T/€-TT  uw9T/ST-OT w9T/T1-01
AX ¥T AX ¢T AX ¢t AX 11 AX OT

(SHIAIA 3AIA Vi1X3)

s g

Jadegq wojjog jsuieldy 3sv]
SIUNTDANSVINY YIJTH TTIV

JUWIIMFTAH A TIS

NAVA! YIpIA woljog IsV]
we/1 Y3 3ur] wojljog 3}§9]
uce/1 a1vjouad Moud

a11joad woljog
uw8¥/1 882D 1YL 0L
a0l 03} young

AAVID ALVNOLIMOdOd GYWAINVLS HLIA SNOISNAWIA

v J1dvl

wb/1 da .8/5-6 ‘JT19D
wb/1 dn #S ‘aDiuy
w8/¢ 199} 3uo]
74 1199
wb/T ISTeN
3avVYD AX VS

LSV1




et TR LR

XXI.

STITCHING REQUIREMENTS

1.

Socklining/Leglining Stitching Procedure

The boot leglining and socklining are made of 1830/1
black, urethane coated nylon tricot weighing 4.8 *H-

ounces per square yard (162.8 iia,z grams per square
meter). These parts are clicker cut from roll stock
using dies graded from the size 10R cutting pattern.
The leg lining will be folded and the front seam edge
closed, using a merrow style A-3-3 stitch, using a
loose thread tension at eight stitches per inch (2.54 cm).
The proper sized socklining is then stitched to the
bottom of the leg lining, using a merrow style A-3-3
stitch, using a loose thread tension at eight stitches
per inch (2.54 cm). The coated side of the lining is
to be placed to the inside on both parts. Number 69
black nylon thread is used in &ll sockliner/legliner
stitching operations.

Collar Stitching Procedure

In the collar operation, the appropriate size collar

is clicker cut from roll stock 183Q/1 black, urethane
coated nylon tricot weighing 4.8 Z§:38 junces per square
yard (162.8 iig.?_ grams per square meter) using dies
graded from the size 10R cutting pattern. After cutting
the collar is eyeletted, centered to a die-cut location
hole using a United Shoe Mbchine Model B eyeletter with
washer type eyelets. There are two eyelets and two
washers per collar and the eyelet must be on the nylon
tricot. With a one-half (side) part of the collar laid
flat, nylon side up, and the eyelet to the left, and

size notches to the bottom the contractual markings

are to be stamped onto that part which is approximately
1" (2.54 cm) below the eyelet and centered within this
arca. White ink shall be used. With this side collar

so stamped and placed, a mated side panel (not stumped)
is placed over the first side, nylon-to-nylon., The
curved side edges are then single needle, lock-stitched
together, using a Singer Model 168 post-scamer ot

similar machine. A stitching margin of 1/8" (0.32 cm)
and a setting of eight stitches per inch (2.54 cm) are to
be maintained. With the eyelets centered to the front
position and the collar backseam centered to the rear of
the boot top, the inside bottom edge of the collar is
then attached to the inside of the top edge of the boot
with the inside edge of the collar overlapping the inside
top edge of the boot with a 1/4" (0.635 cm) margin, using




Collar Stitching Procedure (contd.)

)
.

an Ozan overedge sewing machine set at six stitches

i per inch (2.54 cm). A 36-inch (91.44-cm) black tubular
cotton lace with black acetate tip is inserted through

' the eyelet,looping it around the collar. The top part
of the collar is folded down overlapping the top outside
edge of the boot by 3/4" (1.9 cm) and zig-zag stitched
at six stitches per inch (2.54 cm) with a 1/8" (0.32-cm)
minimm/1/2" (1.27-cm) maximum stitching overlap using
a Singer Model 107WS0 sewing machine. At the back seam
of the collar, approximately 1" (2.54 cm) down from the
folded top edge and lace, the collar is bar-tack stitched
together, horizontally to the top edge for a distance of
approximately 1" (2.54 cm), using a Singer Model 269 bar
tacker sewing machine. Number 69 black nylon thread is
used in all collar stitching operations.

3. Stitching Standards

A, Leglining

Close stitch leglining - front - merrow stitch style
A-3-3 - loose tension - eight stitches per inch
(2.54 cm) standard - ten stitches per inch (2.54 cm)
maximum - six stitches per inch (2.54 cm) minimum.

B. Socklining

4 Close stitch leglining/socklining - merrow stitch

E | style A-3-3 - loose tension - eight stitches per

K inch (2.54 cm) standard - ten stitches per inch (2.54 cm)
3 maximum - six stitches per inch (2.54 cm) minimum.

C. Ceollar

a. Eyelet

Number 606 telescopic black enamelled aluminum
eyelet - two per collar required.

g b. Collar Seaming

Seam collar ends 1/8" (0.32 cm) - single necedle

| lockstitch seam - eight stitches per inch (2.51 cm)
standard - ten stitches per inch (2.5% cm) maximum -
six stitches per inch (2.54 cm) minimum.

c. Collar Attaching - Inside

e Join collar inside bottom to boot inside top edge

| overlapping boot with 1/4" (0.635 cm) margin Ozan
overedge type stitch - six stitches per inch

(2.54 cm) standard - eight stitches per inch (2.54 cm)
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A,

B.

C.

d.

€.

f.

Colla. Attaching «~ Inside (contd.)

maximum - five stitches per inch (2.54 cm) minimum -
over lap 1/8" (0.32 cm) minimum, 1/2" (1.27 cm)
maximum,

Collar Attaching - Outside

Join collar outside bottom to boot outside top

edge overlapping boot with 1/2" (0.635 cm). margin -
zig-zag lockstitch - six stitches per inch (2.54 cm)
standard - five stitches per inch (2.54 cm) minimum -
eight stitches per inch (2.54 cm) maximm - 1/8"

(0.32 cm) minimum stitching overlap - 1/2" (1.27 cm)

maximum stitching overlap.

Bar Tack Collar

Horizontal bar tack collar one inch (2.54 cm) below
folded top edge of collar - single needle lockstitch
seam or bar tack seam one inch (2.54 cm) long.

Thread

Number 69 black nylon thread to be used in all stitch-
ing operations.

Stitching Equipment

Collars
a., Seam Collars - Singer 138 WSV7 Post Seamer
or Singer 168 WSV7 Post Seamer
b. Eyelet Coilars - U.S.M. Model "B" Eyeiet
Machine with telescopic hopper
c. Stitch Collar to - Ozan Overedge Stitching
Boot (Inside) Machine
d. Stitch Collar to - Singer 107 W50 Zig-Zag Sewing
Outside of Boot Machine
e. Bar “ack Collar to - Singer 269 Bar Tacker
Boot
Leglining
a. Close Stitch Leg- - Merrow Stitcher Style A-3-3
lining - Front of Leg
b. Close Stitch Leg- -~ Merrow Stitcher Style A-5-3

lining - Bottom of Leg
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XXII.

OUTSOLE SPRAY MASK

1.

Equipment and Materials Required

Item Description Source
A, Vacuum Former Starlett Model Comet Industries
2500 York Road
S-2424-A Elk Grove Village,
Illinois 60007
B. Mask Material 0.025 Gauge Poly- Cadillac Plastics Co.
ethylene Sheet Detroit, Michigan
C. Master Form Drawing D-3291 Fabricate From
Sheet No. 1 Boot Outsoles

Fabrication Procedure

Cut polyethylene sheets to size as specified by Vacuum
Former manufacturer. Place vacuum box and master form

on vacuum former per manufacturer's instructions. Place

cut polyethylene sheet in clamping frame. Heat for 60
seconds with top and bottom heatgrs at 55% setting - stock
temperature 195-200"TF (90.6-93.3°C). Vacuum form sheet over
master form. Cool formed spray mask for 40 seconds. Release
vacuum and remove spray mask from unit. Trim spray mask

as shown on drawing D-3291 sheet No. 1 (Figure 16). Trials
conducted have shown the above equipment and forming method can
be expected to yield 30 spray masks per hour of operation.

81

%
/
;
-




XXIII,

OUTERSKIN COATING

1.

Outerskin Coating Process Description

It has been determined that the Ransburg electro-
static coating method is the best method of coat-
ing the boots. The basic principle is to pump two
components to a spinning disc, mixing the components
just prior to depositing in a well located in the
center of the disc. The disc can be programmed to
raise and lower in order to deposit the coating
where desired from top to bottom. The spinning

disc "sprays" the coating toward the rotating boot
and is clectrostatically attracted to the boot.

In preparation for electrostatic spray coating,

the boot is damp wiped with methyl ethyl ketone

over its ertire outside surface - with the exception
of the boettom of the ontsole - to remove any surface
contaminat ion. A& release agent (stapler wax) is
applied te the vamp-throat area. The release agent
is then allowed to dry at room temperature for

15 minutes. The boot is hooded over a metal support
form (short last) and a vaommm-formed polyethylene
spray mask is tacked over the bottom of the ontsole
of the boot, using two thumb tacks or two pieces

of double-sided tape. The boot is then attached

to the Ransberg electrostatic spray monorail. The
boot is then passed through the electrostatic spray
system where the boot is sprayed with a polyurethane
conting compound for 12 minutes. During spraying the
metal support form is grounded and the polyurethmne
spray is given an electirically positive charge to
attract the spray coating to the surface of the boot,

The boot is then allowed to air<lry for 241 mimites at
roem temperature to allow the solvent to evaporate.
The boot is then passed throngh a hot air cure oven
for 24 minutcg. The oven temperatnre is mnintained

at 250071 (1217°C) for the daration of the comre. The
boot ia then ailowed to air cool at room temperature
for 16 mimites. 'The metal sapport form and poly-
cethylene bplnv‘nm.u are lomuved from ithe boot, and

the boet is placed on a boot dryer triuckh (60-pair
capacity). When the truck is tull, it is placed in

a final solvent evaporation oven for 12 hom The
finnl solvent evaporation oven is a hot uair m "
which is muintained at a tomporutnxc of 160, Ll e
with a capacity of IR0 pair of boots. After tho

boots are removed from the final solvent evaporation
oven, they are allowed to cool at room temperatmee for
one hour. See sketch No. 052477 "General Layout for
Electrostatic Boot Coating" Fignre 5, tor process
configuration,

B2
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2.

Se

4.

Se

Coating Cycle Times

Operation Temperature Time

A. Spraying Room Temperature 12 minutes

B. Solvent Flash Room Temperature 24 minutes
off

C. Cure 250°F (121°C) 24 minutes

D. Cool Room Temperature 16 minutes

E. Heat Soak 160°F (71.1°C) 12 hours

F. Cool Room Temperature 1 hour

Ventilation Requirements

See "Moeller Engineering Electrostatic Coating
System" Appendix G, "Environmental Considerations
Ruling on Compliance with State Regulations"
Appendix D, and Figure D-1 Appendix D.

Environmental Criteria

See "Ruling on Compliance with State Regulations"
in Appendix D.

Equipment Design Criteria

Based on successful trials made and the data
collected, the following are the specifications used
to design the complete electrostatic spray system.
(See "Ransburg Trip Report" by R. J. VanTwisk in
Appendix A.)

A. The layout, Figure 5, details the room size,
conveyor length and speed, cure oven,
evaporation oven, etc.

a. Area of room, including ovens 44 ft (135.4 m)
X 24 ft (7.32 m) = 1056 sq ft (98.1 sq m)

b. Total length of conveyor 80 ft (24.4 m) -
48 boots (24 pair) to fill on 20 inch
(50.8 cm) centers. Conveyor speed 10 inches/
minute (25.4 cm/minute) (adjustable from
8 inches (20.32 cm) to 14 inches (35.56 cm)/
minute), Diameter of loop in booth - 60 inches
(152.4 centimeters).

B. The solvent evaporation rates in the various
areas are as follows:
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C.

Calculated Design Grams
Grams Per Per Hour (Approx.
Area Hour 50% Safety Factor
Spray Booth 2400 36C5
Flash-off Area 210 300
Cure Oven 690 900
Cool Down 270 350
Final Evaporation Oven 510 700

4080 grams/h 5850 grams/h
or 9.1 1b/h or 12.9 1lb/h
Cure oven explosion-proof electsic heat source ang controlg

to ppovide temperature from 180°F (82.2°C) to 260°F (126.7
+ 10°F (5.55°C).

C)

Finalocvnporatign oven 80 provige tempernsurc from 150°F
(65.6°C) to 180°F (82.2°C) + 10°F (+ 5.55°C).

Sufficient exhaust (CFM) to be provided to completely exhaust
all solvent fumes. gcating 08 makeup air (BTU's required)
to be provided for O'F (-17.8°C) outside air.

Final exhausted fumes to meet EPA and State of Connecticut
regulations for the solvent system as used.

The basic standard Ransburg equipment to be used with the
following modifications.

a. Barmag gear pumps to be 0.5 cc/revolution, and 1 cc/revolution,

b. Polyecthylene hoses from feed tank to suction side of pumps,
and from discharge side of pumps to static mixer to be
1/4" (0.635 cm) 1.D.

c. The static mixer used should be sized to properly mix a
flow rate of 180 grams to 250 grams per minute.

d. The vertical reciprocating action of the disc need be only
20 inches (50.8 cm) maximum, with adjustable settings,
to achieve a minimum of 10 inches (25.4 cm). In addition,
two additional micro switches on the reciprocating control
that can be adjusted to any point between the top and bottom
stroke controls will be required. While the cam will pass
over and mechanically activate the "middle" micro switches,
it will only stop the stroke at this point when these
switches are clectrically activated. They are to be
electrically activated by means of a percentage timer.
This will permit directing the spray toward a certain section
of the boot (as cxample, the vamp arca) for a time percentage
of 0% to 100% of the 12 minutes the boots are sprayed. The
reciprocating speed should be adjustable from 10 ft (5,048 m)
to 20 ft (6.096 m) per minute,
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A,

B.

e. The disc should be of the type where the material
enters the well through the bottom. Diameter
15" (38.1 cm) RPM variable from 600 to 1200
revolutions per minute,

f. The boot rotation speed to be variable from
3 RPM to 9 RPM,

g. The compounds to be fed to the pumps from a S-gallon
(18.9-1liter) and 20-gallon (75.6-liter) pressure tank.
The air source to pressurize the tanks must be dry air
provided by a commercial air dryer.

The room must be humidity controlled to 50% humidity,

+ 10% - 20%. Thg incoming makeup air temperature can

be figured at 90 F (32.2°C) maximum. No cooling of air is
required.

6. General Planned Operating Parameters

Last sizes can be two sizes smaller than the boot being
sprayed. This will facilitate mounting and removing
from the last. A removable toe will be required.

The lasts will be of a thinner wall thickness to reduce
weight - as thin as possible in relation to suitable
strength. (See drawing No. D-3154 sheet 8 Figure 15)

The conveyor will require 24 pair of lasts to fill.

It is possible to run three sizes at one time at a
given material through-put setting. Therefore, 8 pair
of lasts for each whole size will be required lwidths
will not affect requirements). 1f ten whole sizes are
to be run, storage area and racks for 80 pair of lasts
will be needed.

The total through-put of the material in grams per

minute is calculated by multiplying the desired dry
weight per boot by 222% (to account for 45% total solids);
multiplying by seven (7 boots in booth): and dividing by
12 minutes (spray time). This result multiplied by

112% to account for 90% spray efficiency equals the total
through-put. Example: 100 grams dry weight desired.

222 grams
1554 grams

130 grams/minute

156 grams/minute total through-put

X 222%
X 7

$ 12 minutes
X 112%Fu

The total through-put is the material delivered by both
pumps, and must also be in the proper ratio dictated by

the formulation. To obtain the same gauge of coating on

a size 5 boot (run with size 1 and size 6) as on a size

13 boot (run with size 12 and size 14) it will be necessary

O I L A
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to calculate the surface area of the upper and adjust
the through-put accordingly. On a percentage comparison
basis the through-put of each pump can be controlled

by the RPM speed by means of a dial setting. The

actual grams per minute is checked through a petcock

at the delivery end of the hose by running for 1 minute
into a paper cup and weighing. Additional adjustment

to pump speed can then be made to provide the exact

E delivery rate required.

C. With a production rate of 30 boots per hour, one operator

E is all that is required to remove last, relast another

5 boot, wipe boot with solvent and place mask. However,

for safety reasons, (one operator should not work alone in a
closed room) two should be figured in the manning table.

The second operator can mix compounds, fill supply tanks

as needed, service racks in-and-out of final evaporation
oven, and remove masks before boots enter oven if necessary
(required work time 2 minutes each, 24 minute cycle).

D. The equipment, materials,and manufacturing methods for
the spray masks are covered in a separate section of
this report. The masks were removed before cure in the
trials. However. since the masks fit the design area
perfectly, it may be possible to leave them on during
cure. They will soften, but the close fit should keep
them to the proper shape. After 16 minutes cool-down,
they should be sufficiently stiff to remove and reuse.
Very little spray is deposited on the bottom of the masks.
They can be used continuously for at least one day. Any
coating then can readily be peeled off after an 8~hour
air cure.

E. An air-operated vice,mounted on a table to clamp the
hanger strip on the top of the last,will facilitate
removal of last from Boot. Agter 16 minutes cool-down,
the boot is about 100 F (37.8°C) and can be handled
withoyt gloves. However, the last is about 170°F,
(76.7°C) due to the insulating qualities of the boot.
The last should be water quenched before it is recycled.

F. A rack to hold the boots is shown on the layout. The
rack dimension is 5 ft (1.52 m) long x 3 ft (0.91 m)
wide x 84 inches (213 cm) high. There are 6 sheives in
the rack, ecach shelf holding 10 pair. These racks will
pass through the final evaporation oven allowing
12 hours to drive off any remnining solvent. Boots will
then be ready for final operations.

G. Coating Thickness Specifications
a. All arcas other than vamp 0.035" X ¢.005 (0.889 mm X 0.127
b. Vamp area 0.030" X 0.010(0.762 mm I 0.254)
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7. Coating Gauge Test Method

To test the coating gauge a boot is to be coated with a
release agent (Staplers Wax) and electrostatically sprayed
with coating. After curing, the boot is to be cut up the
back and the coating remeved from the boot in one piece.

This coating is to be checked for gauge, tensile, elongation,
and other testing as specified.

8. Coating Equipment

See "Moeller Engineering Electrostatic Coating System" for
equipment required, Appendix G.

E XXIV. MOLDING MACHINE THROUGHPUT CALCULATIONS

1. Outsole Molding Unit (Based on Desma Equipment)

704-12 with Desma conversion package
15-minute cure @ 190°F (84°C)

Assume 1 station lost for sole removal
1 station lost for injection

Cure must be accomplished in 10 stations

15 minutes - 1.5 minutes/station
stations
g Cycle Time = 1.5 minutes x 12 stations =" 18 minutes
E Unit Capacity 1 pair of outsoles ever 3 minutes

nou

20 pair of outsoles/hr assuming
no production or mechanical

losses
CYCIE:
Station 1: Strip outsole and buff flash 1.5 minutes
Station 2: Inject outsole) 1.5 minutes
Cure outsole )
Station 3~ Cure outsole 15 minutes

Mold opens between Station 12 & 1
Mold closes between Station 1 & 2

2. Upper Molding Unit (Based on Desmn Equipment)

Note: 12 station Desmn 1546 Unit
17 minutes cure time

Assume: 1 station lost for lasting and stripping
1 station lost for injection
Cure must be accomplished in 10 stuticas

17 minutes 1.7 minutes/sc ion

stations
Cycle time

¢

1.7 minutes x "< statio. v 20,4 minutes
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2.

Upper Molding Unit (contd.)

Unit Capacity

= 1 pair of boots every

3.4 minutes
= 17.6 pair/hour

For one operator 2 minutes work time is required -

use

2

min./station

Unit Capacity

- 1 pair of boots every

4 minutes
= 15 pair/hour
CYCLE:
Station 1: Strip boot and set on conveyor
Sock line last
Tape sockliner seam
Vythene wash sock
Place outsole in cavity
Station 2: Inject
Cure upper
Station 3: Cure upper
Station 4: Cure upper
Station 5: Cure upper
Station §: Cure upper
Station 7: Cure upper
Station 8: Cure upper
Station 9: Cure upper
Station 10: Cure upper
Station 11: Curec upper
Station 12: Cure upper

Mold opens hetwe~on

Station 12 & 1

Mold closes between Station 1 & 2
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MOLDING UNIT OPERATING REQUIREMENTS

Based on trials utilizing a polyair SA-1l polyurethane
mixer, a Desma PSA-71 polyurethane mixer, a Desma
1547 boot station, a size 10R boot mold and a polyair
unit station, the following molding unit operating
requirements were established for the outsole and
upper molding units.,

1. Outsole Molding Unit

A,

B.

General Requirements

Twelve-station unit with mold size capability

of up to size 14XW. Individual stations to

be equipped for mold heating with feedback

type temperatureocontrolg capable of maintain-
ing molds at 190°F % 2,8"). Polyurethane mixing
unit to be equipped for two-component metering
and mixing with the through-put variablie from
40 to 80 grams per second. Mixer to be equipped
with two 20-cc pumps driven by quick change ratio
gears by a single electric motor. "A" and "B"
component valves to be operated by a common
actuator with provisions for individual valve
lead/lag adjustment. Shot volume to be controlled
by means of impulse counters. One impulse
counter required for every two statioms. Unit
to be supplied with two compound tanks and
necessary compound hoses. Compound tanks,
compound hoses, pump blocks, and mixing head to
be equipped for heating/cooling as required to
maintain proper material temperatures. All
necessary temperature control systems to be
supplied with unit.

Detail Requirements
a. Materinl Tanks

Two material tanks of 5-gallons (18.9-liter)
working capacity, with steel double walls
and necessary fittings for recirculating
heating/cooling media, variable speed
agitators, top fill ports, bottom drain cocks,
and stainless steel material filters. Tanks
to be, equipped for nitrogen pre-pressure up
to 5 atmospheres with the necessary safety
valves, regulators, and line valves. Direct
reading thermometers and thermocouples for
material temperature control to be installed
in tanks. All tank seals to be of Viton or
Teflon.
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b. Recirculating Temperature Control System
to Provide the Following Temperature Ranges:

Head 70 to 200°F (21.1°C to 93.3°C)
Pumps A. 70 to 2oo F (2l. 1° to 93. 3°c)
B. 70 to 200°F (21.1°C to 93.3°C)

Compound A. 70 to 200 F §°1 1°C to 93.3 C)
Lines B. 70 to 200°F (21.1°C to 93.3°C)
Tanks A. 70 to 2000 Op 521.1gc to 93. 3 c)
— B. 70 to 200°F (21.1°C to 93.3°C)

With Actual Operating Temperatures to be:

Mixing Head 125°F (51.7°C)
=) 0,

Pumps : A. 165 F (73.9°C)
B. 165°F (73.9°C)

Compound A. 1652F (75.930)
Lines B. 165°F (73.99C)
Material A. 1653F (73.930)
Tanks B. 165°F (73.9°C)

c. Unit to be capable of handling and mixing
materials with viscosity ranges from 100 to
1500 cps.

d. Unit to be capable of operating at a ratio of
70.485 to 8l1.4 of "A" to "B" component.

2. Upper Molding Unit

A,

General Requirements

Twelve-station unit with mold size capability of

up to size 14XW. Individual stations to be equipped
for mold heating with feedback type temperature
controls capable of manintaining the molds at the
temperatures listed. Polyurethane mixing unit to

be equipped for three-component metering and mixing
with the through-put variable firom 40 to 80 grams
per second, Mixer to be equipped with two 20-cc

and one 6-cc pump driven by quick change ratio gears
by u single electric motor, or by a single electric
motor for the "A" and "B" compe ents, with a second
drive for the "C" component witn the necessary
electronics for synchronization of the two motors.
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2.

Upper Molding Unit (contd.)

A,

General Requirements (contd.)

"A", "B", and "C" component valves to be
controlled by a single actuator or alternately
"A" and "B" component actuated by a single
actuator with the "C" component actuated by a
separate actuator with the necessary electronic
controls for valve synchronization and lead/lag
adjustment. Shot volume to be controlled by
means of impulse counters. One impulse counter
required for every two stations. Unit to be
supplied with three compound tanks and necessary
compound hoses. Compound tanks, compound hoses,
pump blocks, and mixing head to be equipped for
heating/cooling as required to maintain proper
material temperatures. All necessary temperature
control systems to be supplied with unit.

Detail Requirements
a. Material Tanks

Three material tanks with steel double walls
and necessary fittings for recirculating
heating/cooling media, variable speed agitators,
top fill ports, bottom drain cocks, and stain-~
less steel material filters. Tanks to be
equipped for nitrogen prepressure up to 5
atmospheres with the necessary safety valves,
regulators, and line valves. Direct reading
thermometers and thermocouples for material
temperature control to be installed in tanks.
All tank seals to be of Viton or Teflon.

Tanks to have the following working capacities:
Upper component A - 6-gallons g22.7 liters)
Upper component B - 4-gallons (15.2 liters)
Upper component C - l-gallon (3.79 liters)

b. Recirculating temperature coatrol system to
provide the following temperature ranges:

Head 70 to 250°F (21.1 to 121%)
o) o] (4]
Pumps A. -0 to 250°F (21.1 to 121°C)
B. 70 to 259°F (21.1 to 121°C)
C. 32 to 60°F (0 to 15.60C)
Compound A. 70 to 2500F (21.1 to 121°c§
Lines B. 70 to 250°F (21.1 to 121°C
- . 32 to 60°F (0 to 15.6°C)
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b.

Ce

Recirculating temperature control system to
provide the following temperature ranges: (contd.)

Tanks A. 70 to 2sogF zl.1 to 12120)
— B. 70 to 250°F (21.1 to 121°C)
C. 32 to 60°F (D to 15.6°C)

With actual operating temperatures to be:

(1) Tanks

a) Prepolymer 2200F §1o4gc)
b) Hardener 220 F 10400)
¢) Blowing Agent 5°F (.10°C)

(2) Hoses

a) Prepoclymer 220
0

b) Hardener 20
¢) Blowing Agent 50 F
(3) Pumps
a) Prepolymer 2203F £104gC)
b) Hardener 220 F 104°C)
¢) Blowing Agent 50°F ( 10°C)
(4) Head 110°F (43.3°%)
Mold Temperatures
Last heated to: 250°F (121°C)
Right ring heated b a
to: 170°F (76°C)
Left ring heated
to: 170°F  (76°C)
Sole plate heated
to: 170°F  (76%C)

Unit to be capable of handling and mixing materials
with viscosity ranges from 100 to 1500 cps.

Unit to be capable of operating at a ratio of 95.10A
to 49.96B to 16.80C.
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XXVI.

LINE TEST PROCEDURE

1. Equipment

A.

D.

E.

F.

Operate line equipment demonstrating all preparatory,
making, and finishing operations can operate at the
required level to produce 9 pair of finished boots
per hour.

Mold boots in each size mold, purchased as part of
the contract to demonstrate the making machine
capability to accommodate the required mold sizes.
Perform all finishing operations on the molded foam
boots to demonstrate complete boots can be made

in all required sizes. It is recommended that one
pair of size 14XW molds be purchased to test the

ability of the line equipment to handle the largest size

required.

Two boots made in the same mold under identical
process conditions will be sectioned in half at the
mold center line and gauged at various points. The
gauges of the two boots at corresponding points will
be compared to show the reproducibility of thickness
demonstrating the positive last location in the

mold cavity. In addition, the gauges obtained will
be compared with the insulation thickness range as
shown in Attachment 2 Item 1 (d) of solicitation

No. DAAK GO-77-R-0020, Appendix Il, to verify that
the correct insulation thickness is incorporated
into the mold.

Successful molding of the boots will verify the
following:

a. The ability of the injectors to handle Quasi
Prepolymer PTMG compounds.

b. The two and three stream capability of the
injectors.

c. The ability to independently heat or cool the
individual components.

d. The ability to change shot size for various
boot sizes.

e. The ability to change component ratios for
different compounds.

Three boots made in the same mold under identical
process conditions will be weighed and compared
to demonstrate the preciseness of the shot size
setting.

The mixing head will be heated and cooled to verify
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G.

Je

M.

0,

“.

the capability of running hot or cold.

The compound nitrogen capping system will be
demonstrated,

The use of the tomperature controls on the wnit
statious will be demonstrated.

The compound tanks will be heated and cooled to
demonstrate the ability to change compound
temperature.

No compound metering capability will be incorpovated
into the unit stations, All compound metering

will be controlled from the molding unit contvol
panels,

un injectors with varying gear combinat ious,
Use same leugth of time per trial shot and catch
output in a container, Weigh the containers to
demonstirate the change in weight delivered.s Run
miltiple shots at any one settiug to demonstirate
veproducibility of shot weight,

Randomly selcect boot compoucuts at varvious stages
of completion and demoustirate specifications are
being met as rvequired,

With supply pumps in ratio raisce and lower mixing
head thvough-put and take miltiple cup samples at
a minimum of 3 settings. Chech fotal output at
the various settings and chicch cups taken at same
settings and compare weight deliveved,

Catch the output of cach pump individually aud
catch a minimwm of 5 cups to demoustirate the time
vorsus ontput is reproducible at a given pamp
setting,.

With the supply pumps in vatio cateh the output at
various stations which because of vavving mold size
vequite differvent ghot gizes, Catceh a mivimam of
3 cups at the selected stations and weigh to
demonstrate reproducibility,

The veminiug hoots will be electvostatically
spray-coated to demonstrate the capabilities of
the coating systeme In addition, oune hoot will

Lo oconted with a velease agent prriorv to sprayviug
vo that the coating may be vemoved from the hoot
after curing and checked for gange wiformity,

All arcas other than vamp 0.030" minimm, 0.010"
maxinmum; vamp avea 0.020" minimum, 0,040" maximm.




XXVII.

2. Boots

A,

B.

C.

Test boot sections, or slab shot at same time as
boots were made, against Table 1. Take a randomly
selected yard of socklining-snow collar coated
fabric and test against Table 2.

Take completed boot selccted randomly and test
against acceptance standards Section XVI,

Take randomly selected Fnots and test for water pickup
and measurement requir nts as per Appendix H.

QUALITY CONTROL PROCEDURE

1. Startup Procedure (Check the following at startup)

A,

B.

C.

D.

E.

Supply Containers

a. Level of compound

b. Agitator running - where required
c. Temperatur:

d. Pressure level

Ratio Checks

a. Check flow of cach componecut on each foam
machine (LIM) to determine if ratios are correct

Mixer NHousing and Screw

a. Clcanliness

b. Pressure to shutoff valves

c. leaks - supply lines - valves
d. Screw running free

¢c. Temperature of mix head

Foam-Cup Check

ne Catch mixed compound from LIM iun cup and let
blow., Check cream, rise and tack free time.
Check free blow density,

Molds

a. Temperature

Electrostatic Spray

a. Check flow rates of each component through mixer

b. Check total through-put through mixer

c. Spray boot previously coated with relecasc agent
d. Strip coating and check gauge
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2. Running Procedure
A. Repeat ratio check at approximately shift mid-
point ( 4 hours). If experiencing problems in
foam quality, run as required to pin-point problem.

B. Change mixing screw every 2-4 hours as material buildup
dictates.

C. Make foam slab after machine has equalized - approxi-
mately 1/2 hour after startup and then once per day.

D. Check foam slab for density, appearance and fold
corner on itsclf to determine the degree of cure.

E. VWeigh complete boot.

F. Gauge boot at points,

e 32" down on front and rear mold parting line.
b. Midway between front and rear mold parting
line and 3%" down from top edge.

G. Inspect boots per Section XVI "Acceptance Standard -
Visual Examination",

He Test foam slabs twice peor week against Table 1.

I. Select two pair of complete boots weekly and test
against Table 1 and for water pickup.

e i S e A, W RS Sy s L A
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UNIROYAL, Inc.
Naugatuck Footwear Plant

TRIP REPORT

RANSBURG CORPORATINN
339 WEST S6TH ST.
INDIANAPOLIS, IND. 46208

by

Richard J. VanTwisk
August 10 - 12, 1976

DISTRIBUTION

D. C. Narducci

E. C. VanBuskirk

T. A. Pietraszek

A. B. Brazdzionis
¥W. C. Delatore

F. C. Cesare

Jo. ., Flood

J. C, Gaymor

F. R. Prekosovich
J. H, Hubbard

Scptember 8, 1976

126




II.

III,

RVT - 9/8/76

TRIP REPORT

RANSBURG CORPORATION
339 WEST 56TH ST,
INDIANAPOLIS, IND., 46208

Date: August 10, 11, 12, 1976

PERSONNEL: A, B. Brazdzionis

W. C. Delatore
R. J. VanTwisk

CONTACTS : William W, Smith - Manager-Sales Engineering

Jack Stauffer - Moeller Eng. & Sales Co.
PURPOSE :
A, The primary purpose was to make compound and equipment

trials, using electrostatic disc spraying, to determine
the necessary equipment specifications, in order to
complete Phase II, Government Contract DAAG 17-76-C-0016.

Specifically, it was necessary to determine:

1. Compound formulations, prefesably utilizing one
with the most acceptable solvent system for allow-
able parts/million vented to the atmosphere.

2. The quantity and solvent types to be exhausted
at the various points of the process, including
spraying, flash-off before cure, over cure, cool-
down, and the bank before finishing operations.

3. Coating questions:

a. Could the coating be applied continuously
for 12 minutes without air and solvent entrap-
ment causing blistering during cure, as
opposed to the original thinking of using threce
passes of 4 minutes each with a 4-minute flash-
off time betwoen passes?

b. Could the desired coating be applied in
12 minutes without scars or sags?




R

TRIP REPORT ‘ 9/8/76
RANSBURG CORPORATION
AUGUST 10, 11, 12, 1976

c. If the method of masking the bottom of the
outsole with a vacuum formed mask would be
feasible?

d. If 24 minutes flash-off would be sufficient
to avoid blisters during cure?

e, Jf 24 minutes cure time at 240°F would be
sufficient to cure the coating?

f. HNow long a cool-down period would be required
before boot could be stripped from the last?

g€. If the size of the aluminum last (that is
electrically grounded) would make a notice-
able difference in the attraction of the electri-
cally positive charged spray in various areas
of the boot?

h. Boot spacing on the conveyor.
i. DBoot rotation rate.
je Pump delivery rates to disc.

ke Speed and height of the vertical reciprocating
of the rotary disc.

1, Size and RPM of disc.

1V,  CONCLUSIONS:

A. Five sepmarate trials were made, cach trial requiring
3 to 4 hours to complete, including malyzing the
data in order to design the next trial, The details
of the trials are included in the R&D trip report,

The fiual trial made (#5) produced excellent results,
Analyzing the trial data, we can conclude the following.

1. A two-component urethane spray of the desired
polyurethane formlation, 45% total solids, using
a solvent system comprisal of 36% Perchlorocthylene,
55% Tetrahydrofuran, and 9% Diisobutylketone,
can be continuously sprayed for 12 minmutes; solvent
flash-off for 24 minutes; cure for 24 minutes;
cool-down for 16 minutes hefore stvipping;
depositing 109 grams on boot nfter complete solvent
evavoration, with an absolutely smooth surface.
Gauge distribution as follows:
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a,

€.

One inch down from top of boot, 0.037
in ChES.

Six inches down from top of boot, 0.043
inches.,

Vamp, mold parting line, 0,030 inches.

Toe, half-inch up from outsole/upper
line, 0.049 inches.

Heel, half-inch up from outsole/upper
line, 0.049 inches.

The ganges can be altered slightly in
relation to cach other by:

Qde

Ce

Using a shorter aluminum last so that the
top of the last is one-half inch below
trim line of boot (2 inches below top of
sock lining), giving less attraction in
this arca., 1In addition, the top of the
sock lining extending 2 inches above the
last will protect the hanger from being
coated where it is attached to the last.

Altering the degree of tilt., The boot

was tilted 127 toe down. Final design

will include 4 hoies in which to place

tgc 1/§" digmctcr mStnl hanger to provide
87, 127, 16 and 207 tilt, so that optinum
results can be obtained by trial and error.

Changing the vertical reciprocating pattern
of the disc.

Note: 1t will not bhe possible to apnreciably
m . : o 3
mcrease the gauge in the vamp arca without
increasing the gouge in the heel area to the
same slegree.

3¢ A vacuum formed polyethylence mask can be

formed, which when attached to the outsole
(by means of two thumb tacks), will form a
shield to permit the coating to taper off to

a point 1/32 inch above the bottom of the outsole.

Vo SPECIFICATIONS:

A. Bascd on successful trials made and the data collected,
the following are the specifications to be used to
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design the complete electrostatic spray systcm.

1,

A layout (copy attached) details the room
sizc, conveyor length and speed, cure oven,
evaporation oven, etc.

a, Arca of room, including ovens 44 ft x 24 ft -
1056 sq ft,

b, Total length of conveyor 80 ft - 48 boots
(24 pair) required to fill on 20-inch centers.
Conveyor speed 10 inches/minute (adjustable
from 8 inches to 14 inches/minute). Diameter
of loop in booth - 60 inches,

The solvent evaporation rates in the various arcas
are as follows:

Design Grams
Calculated Per llour (Approx.
Grams Pe: 50% Safety
Arca lHour Factor
Spray Booth 2400 3600
Flash-off Arca 210 300
Cure Oven 690 900
Cool Down 270 350
Final Evaporation Oven 510 ¢ 700
4080 grm 5850 grm
or 9,1 lb/hr or 12,9 1b/hr

Cure oven explosion-proof clectric heidt gource ang
contrgls to provide temperature from I8G I to 260°F
+ 10°F,

Fingl cvnporgtion oyen to provide temperature from
150°F to 180°F + 10°F,

Sufficient cxhaust (CFM) to be provided to compictely
cxhaust all solvent fumes. leating 08 make-up air
(BTU's required) to be provided for OF ovtside air.

Final exhaustcd fumes to mecet EPA and State of Connecti-
cut regulations for the solvent system as uscd.

The basic standard Ransburg cquipment to be uscd
with the follewing modifications.

a. Barmag gear pumps to be 0,5 ce/revolution, and
1 cc/revolution in place of the 1.2 cc used in the
trials.
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b.

Ce

de

f.

g

8., The

Polyethylene hoses from feed tank to suction
side of pumps, and from discharge side of
pumps to static mixer to be 1/4" I.D., rather
than the standard 1/2" I1.D.

The static mixer used should be sized to
properly mix a flow rate of 180 grams to 250
grams per minute.

The vertical reciprocating action of the disc
need be only 20 inches maximum, with adjustable
settings, to achieve a minimum of 10 -inches.

In addition, two additional micro switches

on the reciprocating control that can be
adjusted to any point between the top and hottom
stroke controls will be required. While the

cam will pass over and mechanically activate

the "middle" micro switches, it will only stop
the stroke at this point when these switches

are electrically activated. They are to be
electrically activated by means of a percentage
timer. This will permit directing the spray
toward a certain section of the boot (as example,
the vamp area) for a time percentage of 0% to
100% of the 12 minutes the boots are sprayed.
The reciprocating speed should be adiustable
from 10 ft. to 20 ft. per minute,

The disc should be of the typc where the
material enters the well through the bottom.
Diameter 15% RPM variable from GOO to 1200
revolutions per minute,

The boot rotation speed to be variable from
3 RPM to 9 RPM.

The compounds to be fed to the pumps from a

5 gallon and 20-gallon pressure tank, The

air source to pressurize the tanks must bes dry
air provided by a commercial air dryer.

room must be humidity contvolled to 50% humidity,

+ 10% - 20%. The insoming make-up air tenperature

can

be figured at 90 F maximum. No cooling of air

is required.
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VI. GFNERAI, PLANNED OPERATING PARAMETERS

A.

B.

Last sizes can be two sizes smaller than the boot being
sprayed. This will facilitate mounting and removing
from the last. A removable toec will be required. The
lasts can be made at our Wellman facility. Costs quoted
cffective to January 1, 1977 mre as follows:

Special tooling for casting 2-piece mold ... $680.
Core box charge per SiZC eceeseccccscccscces $500,

]ll’lsts ])Cr })ai-r............................. 75.

The lasts will be of a thinner wall thickuess to reduce
weights - as thin as possible in relation to suitable
strengthe. The costs include fabricating and welding

a strip of alumimnnm with holes for hanging the last oun
the hangers. The final design of this strip will depend
on last weight to determine hole placement to give the
desirved tilt,

The conveyor will require 21 pair of lasts to fill. 1t
is possible to mm three sizes at one time at a given
material throngh-put setting. ‘Therefore, 8 pair of
lasts for cach whole size will be required (widths will
not affect requirements). 1f teuw whole sizes are to

be run, storage arca and racks for 80 pair of lasts will
be necded.

The total through—put of the material in grams per wminnte
is calculated by multiplying the desired dry weight per
boot by 222% (to account for 15% total solids); multiply-
ing by seven (7 bhoots in booth); and dividing by 12 minutes
(spray tiwme)e 7This result multiplicd by 112% to account
for 90% spray cefficiency. FExample: 100 grams dry weight
desired,

X 2000 = 222 gpams

X 0 = 10851 grams

&3 12 w 130 grams/mimute

x l12% = 156 grams/minute total throngh-mit

The total through-put is the material delivered by both
punps, and nust also be in the proper ratio dictated by

the formlation, To obtain the same gmige of coating on

a 8ize 5 boot (run with size 4 and size 6) as on a size

13 boot (run with size 12 and size 11), it will be necessary
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to calculate the surface arca of the upper and adjust

the through-put accordingly. On a percentage comparison
basis the through-put of cach pump can be controlled

by the RPM speed by means of a dial setting. The actual
grams per minute is checked through a petcock at the
delivery end of the hose by mmning for 1 minute into

a paper cup and weighing., Additional adjustment to

punp speed can then be made to provide the exact delivery
rate required,

C. With a production rate of 30 boots per honr, one operator
is all that is required to remove last, relast mamother
boot, wipce boot with solvent and place mask. llowever,
for safety reasons, (one operator working alone in a
closed room)two should be fignred in the manning table.

The second operator can mix compounds, fill supply tanks

as necded, service racks in-and-out of final evaporation
oven, and remove masks before boots enter oven if necessary
(required work time 2 minntes ecach, 2d-minnte cycle).

D. The masks nsed were made in Oxford R&D and the method and
cquipment used will be covered in a sepiwrate report. The
masks were removed before cure in the trials, llowever,
since the masks fit the design arca perfectly, it may be
possible to leave them on during came. They will soften,
but the close fit should keep them to the proper shape.
After 16-minutes cool-down, they should be sufficiently
stiff to remove and rense. Very little spray is deposited
on the bottom of the masks. They can be nsed continnously
for at least one day. Any coating then can readily be
peeled off,  (After 8=hr air cure).

E. An air operated vice monnted on a table to clamp the
hanger strip on the top of the last will facilitate removal
of last from boot. After 16 mimmtes cool-=down, the boot
is abont 1007F and cay be handled withont gloves, llowever,
the last is about 170 due to the insulating qualities of
thie boot, The last shoild be water guenched before it is
recycled,

e A rack to hold the boots is shown on the layout., The rack
dimension is 5 ft, long x 3 i, wide x 81 inches high,
There are 6 shelves in the rack, cach sbelf holding 10 pair,
These racks will pass throngh the final evaporation oven,
providing 12 hours to drive off any remaining solvent. Boots
will then be ready for final operations,
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- | UNIROYAL, Inc.

Consumer Products
Oxford R-1-31

(Location)

August 16, 1976

Trip Report: Polyurethane Army Boots--Electrostatic Spray Trials.
Ransburg Electro-Coating Corporation, Indianapolis, IN.

Contacts: Mr. William Smith--Ransburg Elcctro-Coating Corporation.
Uniroyal Personnel: Mr. A. B. Brazdzionis
Mr. R. VanTwisk
Mr. W. C, Delatore
| _
t‘ Purpose: Evaluatc Ransburg's electrostatic spray equipment and
3 determine if it is suitable for coating the Lightweight
Polyurethane Arctic Boot.

F Conclusion:

1. The Ransburg Electrostatic Spray System worked very well in coating
the Arctic Boots. Varying thicknesses of polyurethane coating were
deposited as required. Final appearance of the boots was very good.

i 2. The polycthyvicue mask aeveioved ov M. Vamwisk to prevent material
j from depositing on the bottom ot the outsoic, as well as to taper materia.
- along the sides of the outsole, worked sufficiently well,

3. The process goals set by Mr. VanTwisk--spraying times, matcrial
outputs, weight of coating, and drying times--were all achieved.

4. Formula No. 4 showed the best properties when using the Ransburg
system.  The boots coanted well and there were no signs of sagging or
imperfections on the finished coating., The coating covered all minor
blemishes on the boot.

Discussion:

Equipment time was rented at Ransbmrg so that clectrostatic spray traals
for coating an insnlated Arctic Boot with o polyurcthane coating cealdd

be run. The polymrethane compound consists of a two—compoucat system

in which the polycther prepolynier is snoplicd in a solvent as the A"
component and the curative is snppliced 1n a solvent as the "B" componenti,
The components are metered 1n a predeteruained ratio by positive displace-
ment gear pumps to a Ross static mixer and thercafter, as a one componcent
to a well in a spinning dise whach atomizes the solution and also imparts
an clectrostatic charge. The particles are thrown trom the disc by
centrifugal force and in turn, atiracted to the grounded article which

is being coated. More detailed engineering information of the varios
Ruansburg Systems can bLe obtained from Process kEngincering, Consumer
Products.
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I. Formulas

Formula 1
Component A Component B
B-602 3000 grans MDA 220 grams
THF 450 grams THF 1680 grams
Toluene 450 grams CT-Black 50 grams

Mixing Procedure:

Component A, 3000 grams of B-602 was dissolved in 450 grams of THF and
450 grams of Toluene. Component B, 220 grams of MDA was dissolved in
1680 grams of TIHF, 50 grams of CT-Black was then added. Both components
were then thoroughly mixed individually using an air stirrer,

Calculated Ratio: (100 index)

A/B; 100/49.91 by weight

Note: Compound viscosity was found to be important as was observed when
Formula 1 was run through the pump. Component A of Formula 1 was too
viscous and the pump started to cavitate. Component B of Formula 1

had a viscosity that was too low and slippage in the pump occurrcd. To
solve the problem of Component A, the total solids were lowered by the
addition of solvents. To 1ncrease the viscosity of Component B, a pre-
reacted compouna was formulated.

Formula 1a

Component A Component B
(B-1)
B-602 2000 grams MDA 392.2 grams
Tolucne 640 grams THF 1080 grams
THF 160 grams CT-Black 50 grams
(B-2)
B-602 900 grams
Toluenc 180 grams
THF 540 grams

Mixing Procedure:

Component A, 2000 grams of B-602 were dissolved in 640 grams Toluene

and 160 grams THF. Component B, was initially mixed into two individual
batches (B-1, B-2). While B-1 was being stirred, B-2 was uadded slowly
to B-1 to produce component B. By this process, Componcnt B formed a
pre-reacted system with an excess of MDA, and a much higher viscosity
than Formula 1, Component B. Another added feature to this process

was that the gel time is much faster.
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Calculations to Determine Ratio:

The following calculations were used to determine the ratio that
Component A and Component B should be mixed at in Formula 1a.

The same steps were also used in calculating the ratios for the
remaining formulas.

Equivalent Weights

B-602 1350 equivalent weight
MDA 99 equivalent weigzht

weight of compound
equivalent weight

= number of equivalents

Ccmponent A
2000 grams B-602 . .
1350 equivalent weight B-602 ° i}§g-28§ber ol eguiivaidepnte

Component B 394.2 grams MDA a 3.98 number of cquivalents
99 equivalent weight tDA of MDA '

900 grams B-602 _ N inr .
T350 equivalent weights B-G02 = giﬁgnggﬁbcr of cquivaicn:

Therefore, 3.98 number of equivalents of MDA
- 0.66 number of cquivalents of B-602

3.32 number of equivalents of M)A in excess in Componcent by

Component A 1.48 number of equivalents B-602
2800 total weight of Component A

Component B 3.32 number of cquivalents MDA
3144.2 total weight of Component B

(A) 2800 (B) 3144.2
T35 —wyT

e e

= 1891.89 equivalents of A = 947,05 equivalents of B

A/B; 1891.89/947.05; 100/50.05 for a 100 Isocyanate Index

Calculated Ratio: (100 index)

A/B; 100/50.05

Note: When Component B was taken off the stirrer, a gel formed. 1In
an attempt to solve this problem, the level of B-G02 in Component B was

lowered.
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Formula 1b

Component B

Component A Not Mixed (B-1)
MDA 400 grams
THF 1000 grams
CT-Black 50 grams
(B-2)
B-602 400 grams
MEK 180 grams

THF 540 grams

Mixing Procedure:

Same as Formula 1a (with exception of weights). When B-2 was added to
B-1, a gel formed again; however, the gel had been diminished greatly.

Note: A new solvent system using only THF was used in the following
formula to try to avoid a gel.

Fermula 1c

Component B

Component A Not Mixed (B-1)
MDA 400 grams
THF 1000 grams
CT-Black 50 grams
(B-2)
B-602 400 grams
THF 800 grams
é ' Mixing Procedure:
g Same as Formula la (with exception of weights). When B-2 was mixed with

i - B-1, again a gel formed and compound was agnin gerapped.

Formula 2

i Component A Component B
‘ (B-1)
f B-602 1700 grams MDA 400 grams
i Toluene 1300 grams TIIF 1000 grams
] THF 466.6 grams CT-Black 50 grams
_ (B-2)
+ " B-602 400 grams
i DIBK 300 groams
i 155 THF 500 grams
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Mixing Procedure:

Same procedure as Formula 1a.

The addition of DIBK resulted in insignificant gel formation.
This and subsequent formulas were used in spray trials.

Calculated Ratio: (100 index)
A/B; 100/24.99, by weight

Formula 2a

i Component A Component B
. (B-1)
B-602 1530 grams MDA 400 grams
Toluene 1170 grams THF 1000 grams
THF 420 grams CT-Black .20 grams
(B-2)
B-602 400 grams
DIBK 300 grams
| . THF 500 grams

Mixing Procedure:

Same procedure as Formula 1a

Calculated Ratio: (100 index)

A/B; 100/24.99, by weight

Formula 3
Component A Component B
(B-1)
B-602 1700 grams MDA 400 grams
Per. Cl 1300 grame THF 1000 grams
THF 466.6 grams CT-Black 20 grams
(B-2)
B-602 400 grams
Per. Cl 300 grams
THF 300 grams

Mixing Procedurec:

Same procedure as Formula 1a

Componcnt B gelled loosely during the spray trials but could still be
pumped on ratio.

Calculated Ratio: (100 index)

A/B; 100/24.99, by weight ey

-
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Formula 4
Component A . Component B
(3-1)
B-602 1700 grams MDA 400 grams
Per. Cl 1300 grams THF 1000 grams
THF 466.6 grams CT-Black 20 grams
(B-2)
B-602 400 grams
DIBK 300 grams
THF 500 grams
Mixing Procedure:
Same procedure as Formula 1la.
Calculated Ratio: (100 index)
A/B; 100/24.99, by weight
ABBREVIATIONS
B-602 Polyether, Urethane Prepolymer
MDA €,4' - Methylencdianiline
CT-Black Microlith, Pigment
THF Tetrahydrofuran
DIBK Diisobutylketone
‘ MEK Methyl ethyl Ketone
Per. Cl Ferchloroethylene

II. Processing

l. Description of Trials

A. Threc boots were hung on a conveyor in a spray booth (sec
Diagram 2, points L, C, R). The conveyor did not move forworc
during spraying. £ach boot rotated on its axis at ¢ M so
that all sides of the boot would be cxposed to the disc
for equal amounts of time. Metal pancls were hung at poinis
¥-1 and P-2 (Diagram 2) to approximate the clectrical
attraction of four boots. By the usc of these two panels
and three hoots, it was possible to simulate the spraying of
seven boots during each trial.
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The rec1pro~ating disk rotated at 900 RPM and had a charge
of 85 kV, which in turn, charged the coating particles. Two
Barmag pume(l.“ cc/revolution) with variable speed drives
were used to pump the components.

Metal lasts were used inside the boots to attract the
electrically charged particles., Different size lasts were
tried in the hope that if a smaller last could bhe used,

the process of de-lasting would be made easier. Results
showed that a loose fitting last, two sizes smaller than
the boot, works as well as a last the same size as the boot.

Another attempt to improve de-lasting was to remove the toe
piece of the last; however, without the toe piece, there was
insufficient attraction to the vamp area of the boot. As

a result, an uuacceptuble thinner coating of the vamp area
was obtained.

The boots hung from the conveyor with their outsoles facing
down. The outsole was at an angie, with the toe approximately
2.5 inches lower than the heel. At this angle, the vamp of
the boot did not sufficiently coat, so a second attempt at
hanging the boot was tried. This time the hanger was attachced
to the last approximately 2 inches farther back. This lowercd
the toe another inch resulting in more of the vamp surface
facing the disc, which in turn placed more coating on the vamp.
However, the coating was thicker than desired at the lower thodl
an upper tront (shin area) and was rather thin in the upper
back. The first angle gave the better overall results.

Ti+ reciprocator stroke which is the up and down movement
of the disc has three variables:

1. The distance it travels up and down
2. The speed at which it travels up and down

3. A hesitation, such that part of the total stroke can bhe
run at a slower speed.

The two best results were obtained using the following
reciprocator strokes:

1. A total reciprocator stroke of 15 inches starting 1.5
inches below the outsole with a slow hesitation at the
lower 8.5 inches of the total stroke.

2. Partial stroke with no hesitation, starting 1.5 inches
below the bottom of the outsole and rising a total of
8.5 inches.

In both of these variations, more coating was deposited on

the lower portion of the boot. The second trials which had
no hesitation worked slightly better. This was due to the

limited control of thce hesitation cycle, resulting from the
inability of the controls to bhce set for such a short hesi-

tation within a small stroke.
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Spray Trials

Lab Test No. 1

One boot sprayed

Formula #2

Machine throughput 210 grams/minute (measured)

Spray time: 12.0 minutes

Total grams sprayed: 2520 grams (calculated)

Total solids: 45%

Two panels used, each representing three boots.

2520 grams sprayed + 7 boots = 360 grams/boot x 45% solids =

162 grams/boot (theoretical dry weight)
Final coating per boot:
(c) center boot weight not recorded, Freon upper. Full laat; size 10

Boot rotation: 6 RPM

Total reciprocator stroke: 15 inches

Slow hesitation, lower portion of boot

Pot pressure: 12 psi

Actual Compound Ratio: A/B; 100/24.30, by weight

Comments: Coating was very light in the vamp area (0.02"). Outsole
mask was too high and must be cut down if sides of outsole
are to be coated.

Lah Test No, 9

Three boots sprayed
Formula #2a
Machine throughput 210 grams/minute (measured)
Spray time: 11.5 minutes
Total grams sprayed: 2415 grams (calculated)
Total solids: 45%
Two panels used, each representing two boots
2415 grams sprayed = 7 boots = 345 grams/boot x 45% solids =
155.25 grams/boot (theoretical dry weight)
Final coating per boot:
L) left boot 119 grams, Freon upper. Full last; size 7
C) center boot 142 grams, Freon upper. HMull last; size 9
R) right boot 158 grams, Freon upper. Full last; size 8
Boot rotation: 6 RPM
Total reciprocator stroke: 15 inches
Slow hesitation, lower portion of boot
Pot pressure: 12 psi
Actual compound ratio: A/B; 100/24.30, by weight
Comments: The reason that the spray time was only 11.5 minutes,
was due to a leak in the pressure pot which resulted in
air bubbles in the feed line. This occurred at about
eleven minutes into the coating cycle. Spraying was
stopped before any off ratio compound could reach the disc.,

The reason for the difference in weights of the three

boots wns never actually determined but a probable cause could
be that the boots were stationary in the booth and were

not exposed to all phases of spraying as would be the case
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(Lab Test #2 Cont'd)

in production. Another possible cause was the use of the
panels to represent boots, thereby having different electro-
static attraction, which would result in uneven coating

distribution.

Lab Test No. 3

Three boots sprayed
Fromula #2 .
Machine throughput: 210 grams/minute (measured)
Spray time: 12.0 minutes -
Total grams sprayed: 2520 gram (calculated)
Total solids: 45%
Two panels, each representing two boots.
2520 grams sprayed = 7 boots = 360 grams/boot x 45% solids =
162 grams/boot (theoretical dry weight)
Final coating per boot:
L) left boot no weight recorded, Nirtrosan Upper. Full !.st; size 7
C) center boot no weight recorded, Freon Upper. Full last; size 8
R) right boot no weight recorded, Freon Upper. No toe on last; size 8
Boot rotation: 6 Rirdl
Total reciprocator stroke: 10 inches
‘No hesitation
Pot pressure: 12 psi
Actual compound ratio: A/B; 100/19.50, by weight
Comments: This was the first test in which there was no hesitation
in the reciprocator. The uppermost part of the boot had
too heavy of a coating; therefore, in the next test the
stroke will be shortened to cover less of the upper. Boot
weights were not recorded due to inaccurate records.

This series of boots were hung with the toes approximately
3.5 inches below outsole, as discussed in Processing #l1-C.

In addition, the boots in Lab Test #3 were not synchronizcd
such that when the toe of the center boot was facing the
disc, the left and right boots were facing 180 degrees aw:y
from the disc. In all other Lab Tests, all the boots werd
synchronized to face the same¢ direction at the same time
during rotation.

This Lab Test produced uneven coating distribution betwecn
the three boots, due to this non-synchronization. The
right boot which contained a last with no toe¢, had very
poor coating on the vamp. As a result, all additional
trials contained full lasts.
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Lab Test No. 4

Three boots sprayed -

Formula #3

Machine throughput: 160 grams/minute (measured)

Spray time: 12.0 minutes

Total grams sprayed: 1920 grams (calculated)

Total solids:  45%

Two panels, each representing two boots.

1920 grams sprayed = 7 boots = 274.28 grams/boot x 45% solids =
123.42 grams/boot (theoretical dry weight)

Final coating per boot:

L) left boot 123 grams, Freon upper. Full last; size 8

C) center boot 106 grams, Freon upper. Full last; size 7

R) right boot 143 grams, Freon upper. Full last; size 8

Boot rotation: 6 RPM ;

Total reciprocator stroke: 8 inches, stopped 5 inches from top of boO

No hesitation

Pot pressure: 12 psi

Actual ratio: A/B; 100/24.19, by weight

Comments: The change in reciprocator stroke from Lab Test #3

improved the amount of ceating deposited on the uppers.

Lab Teest No, &

" Three boots sprayed

Formula #4
Machine throughput 169 grams/minute (measured)
Spray time: 12.0 minutes
Total grams sprayed: 2016 grams (calculated)
Total solids: 45%
Two panels, each representing two boots
2016 grams sprayed = 7 boots = 288 grams/boot x 45% solids =
129.6 grams/boot (theoretical dry weight)
Final coating per boot:
L) left no weight recorded, Lucel upper. Full last; size not rccorded
C) center 109 grams, Freon upper. Full last; size not recorded.
R) right no weight recorded, Lucel upper. Full last; size not recorded
Boot rotation: 6 RPM
Total reciprocator stroke: 9 inches
No hesitation
Pot pressure: 12 psi
Actual compound ratio: A/B; 100/24.30, by weight
Comments: The center boot was the best overall coated boot and would
seem to be the most representative of the ability that
the Ransburg System could produce under the available
conditions.
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IV. Coating Thicknesses

Measurements taken from Lab Test No. 5, center boot:

1.
2.
3.
4.
5.
6.

cc:

One inch down from top of boot, 0.037 inches.

Six inches down from tcp of boot, 0.043 inches.

Vamp, mold parting line, 0.030 inches.

Toe, half-inch up from outsole/upper line, 0.049 inches.
Heel, half-inch up from outsole/upper line, 0.049 inches.

No coating on bottom of outsole; Total weight of boot before
coating, 802 grams; Total weight of boot after coating, 911
grams; Weight of coating, 109 grams.

M. ohotne

W. C. Delatore

E. C. VanBuskirk D. C. Narducci
F. C. Cesare J. C. Gaynor
J. H. Flood A. J. Urcinas
A. B. Brazdzionis A. V. Amicone
R. J. VanTwisk v K. A. Eblen
T. A. Pietraszek R. H. Rogstad
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UNTROY AL, 1TNC,
CONSUMER PRODUCTS DIVISION
aR MAPLE ST.
NAUGATUCK, CT 06770

AUTOMATED PRODUCTION OFF INSULATED FOOTWEAR

CONTRACT NO. DAAG=17-T6G-C-00106

PIRMASENS SHOE SHOW
TRIP RFPORT

12 MAY 1976 10 21 MAY 1976

by

John C. Gaynor

Joan 1., Collalun
Contracting Officer

AMXNM -

UeSe Avmy Natick Laboratories
Natich, Mass, 01760

28 Mav 1976

This report is intended for the internal wanagement usce of
Uniroyal and the Natick Army Laboratories,
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SUMMARY :

The pmpose of this trip was to review the latest poly-
nwrethine teclmology as it rvelated to our "Automat ed
Prodnction of Insnlated Footwear", contriact number DAAG=-
T=-76-C=0016 and, in particnlar, to review the latest eqguip-

ment developments forv processing polymeetlume foams in bhoot
fabrication and discussing mold design and mold Fabrication
techmiques, Towiards this end, polyurcthime molding operations
and mold makers were visited, in addition to the conferences
held at the Pirmiascens, West Germiny Shoe Faire Polyvurethane
operations visited were Kommerling-Pirmazens, West Germanyg
Otterbeck=West Germamys; Desmoa=lHermiscele, West Germanys;
Romika-Trier, West Germany. Puvn—Vngcvnno, Ttaly; Mecap

: Plant T, Vigevano, Italy; Mecap Plant 1l=1taly. Mold makers
visited conqistod of Nova Plant I-=Legnamo, Ttaly and Nova
Plant 11; Zavine Corvp.=-Mortara, Italyv; Omils-Vigevano, Italy; manu-
factine ﬁc\tnmpn-V1gevano, Italy.

Fauipment discussions at the shoe show were held with Antonio
1 Fevrary and Figli, Desma GMBI, Pavi, Vornou, EFEdmmd Deeissig,
3 Bemewinrt, C.0L1 M. Bata Fngineering, lLovenzin S.p.i.,
Elastogran Machinenbr, and Gesta.,  Mold discassious were
neld with Desmia, Nova, Walter Sclmidt, Wieser, Fervinis, Apego,
Stampi, Bergav and Ottogalli,  In conclusion, it was determined
E - “hat the LIM cquipment required in the proposed contract is
; mresently being commercially mimnfactured by oniy one compimy,
that compimy being the bDesma GMBH Co, of West Germinmy, Other
companies snch as Ferrari feel that they could Tabrvicate this
tyvpe of cquipment, bhut have not yet done so, Again, concevning
the molds, only Pesmir has had the expericence mamftacturing
molds of the type we requive, Based on the interest exhibited
at the show in the wiimfact ring of polvmethane footwear, it
ix possible that others wili entere this ficeld in the near
Futnre,  The Fervini Co, reported that they weve making bhoots
of polyurcthine with a felt liner for the Rssian Government,
and the Romika Co, plans to come out with their own tine of
polymwrethime bhoots in the neir Tutare,

he lTatest and most promising development in polvurethane
mixing eqripment is the use of high pressince impingement
mixers (HNPIM or RIM amits) with footwear compouuds.  This
development conld tead to the nse of faster reacting poly-
urethine systems with greatly rvediuced e tiwes and better
physical properties, This development still appears to he IR
months to two years away from completion,

] DETALL:

Contacts:
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Desma=Shoe Show

¥o Pevuin = Western Hemispheve, Salesmen Manager

E Se Nadler = Viee President

1

% A. Wagner = Teclmical Representative
i

K. Grosschellelforth - Fagineer

Desmia - Hevmesheil, Gevmany

Toni Matbhnweg - Plant Manager

Wol fgamg lanliano = Plant Saperintendent
Bayer Chemical Co. = Shoe Show

lLothin* ille - Chemical Eaginceer

Satra = Shoe Show

: Dre, R K. Whittaker
1 Romika = Trier, West Goevmomy
a2 Al freed lhmsell <= Manmager of German Plants
i Ulvich Foitzih = Development imd Commervcialization Mgr,
Ims=Dicter nttenranch = Translator

Nova = legano, Ttaly
Renzo Nova = Commercial Manager
Oscanr Nova —  Teelmical Manager
Roberto Bovpo = Saplesmim, Molds
Fyanco Olgiaty <= Salesman Manager

Frnesto Veladi = Mold Salesman, Milan Italy

USM (Prafr stitehing Fgnipment - Shoe Show

kevin Co Cochrane = Mroduct Manager Plraf(

Bennewirrt = Pirmasens, West Gormany

Werner Bemmewinrt - President
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Vernon = Shoe Show

M. Raymond Bougnet
Pavi = Vigevimo, ltaly

Mr. Scavini = Sales Minager
Kommerling - Pirmasens, West Germany

M. Wagner
Apego, Stampi - Shoe Show

Franco Massara = Sales Representative
Antonio Fervari & Figli - Shoe Shoe

Giovegio DiCastola - Manager<FExport Division
Elastogran (VIE) = Shoe Show

Dicter Julmhke

Ottevbeck, West Gernumy - Footweint Manmtacturer
Mi, Heider - Manager

Zarine Corp, (Mold Maker) Morvtara, ltaly
Mr. Rizro

Omils=Vicevano, l1taly  (Mold Maker)

Mr, Saggatti - Owner
M facture De Stampi -~ Vigoeviino, Ttaly (Mold Maker)

M. Vincent)

Owniers
M., Peter

Weiser = Shoe Show  (Shoe & Boot Molds)

Ottogalli Spa - Mold & Machine Makers - Shoe Show

153




: . Page 4

Note: My other mold mukers and cquipuent
minmiactarers were present at the show,

. and discenssions weve held with their

3 representatives, but no results worth

vreparting were obtained,

DETAILL:

4 Of the mold makers listed above, only Vernon, bDesma, Novo,

3 Weiser, Ottogalli., Feowrari and Zarine Covporation have made

1 boot molds, Ottegalli makes hoot molds for Ottogalli machines
‘ only, and is not interested in making other molds,  Vernon,

| Nova, Weiser, awl Zavine have made boot molds for PVC, bt

- | have no experience with boot molds for amvetlime.,  Ferrvari has
veportedly made boot molds for their own use, hnt not of the

, type we propose to use, Desma is the only one produeing boot
i molds for wrethime on a commercial bhasis,

OF the eqnipment mannfactnrers reviewed, oniy Desma is commereinlly
producing o machine for palyurcthane boot production,

A six=station machine was displayed at the Shoe Show producing
polynrethane ontsole work boots, amd two quality polyvurethone

I viding hoots, The Romikat Covporation has a Deswma 1517 anit
b | presently producing riding boots, mul fourtecen =mailer Desma
t LIM wnits producing o vivviety of footwear, Only the Desma anit
: displayed at the shoe show had the capability of three stremm

metering, which wonld be required to produce the government hoot,

e A vevicew of the equipment displaved or reviewed is as follows:

e B S e

C.O.T.M, Spa = 10=station twvo~component LIM anit for shoces

Gestan ~  G=station two-component pour machiine for shoes
Gesta = 10=station two—component LIM unit for shoes

Elastogrin - J0=xtation two-component pour machine for
mit soles

Flastogran - HPIM  (RIM) systom for vigid 1L U, matevials
Bata Enginceving - two—component pour machine for shoes
Pavi = twocomponent LIM unit for shoes

Pavi -~ two_component pour machine for shoes

Ottogalli - two-compouent pour machine for shoesr

Vernon ~ two-component LIM nit for shoces
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C.I.C. Ralphs LTD - two-component LIM unit for shoes
Poliblock - 40-station unit sole machine for pour molding
Secemer - two-component pour machine

Desma - 562 pour machine for unit soles

Desma - 1547 six-station LIM unit for boots

Desma - 1531 RIM unit for polyurethane footwear parts

Desma - 702/12 two-component LIM unii for footwcar with
12-station rotary table equipped for PVC

Niagara Lorenzin - two-component pour machine

Note LIM - Liquid Injection Molding
RIM - Reaction Injection Molding

A review of the mold makers visited or with displays at the
shoe show with whom the boot project was reviewed.

Vernon: Rubber, PVC, & Polyurethane Shoe Molds
PVC Boot Molds

Zarine: Polyurethane unit sole molds

Nova: Shoe molds for polyurethane, PVC, rubber and
boot molds for PVC

Schmidt: Unit sole molds for polyurethane, PVC, and
rubber

Wieser: Molds for unit soles of PVC, rubber or polyurethane.
Molds for polyurethane shoes or leather topped
boots, molds for PVC or rubber shoes or boots.
Mechanical molds of all types.

Desma : Same as above, but includes boot molds for
polyurethane

Ferraris: Unit sole and shoe molds
Bergav: Unit sole, shoe, and mcchanical goods molds
Ottogalli: Shoe and boot molds for PVC

Ferrari &
Figli: Molds for urethane shoes, unit soles, and boots
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A review of the polyurcthane operations visited,
1. Kommerling Pirmasens, West Germany

This plamt has three Desma palvarethane ponr machines
producing wmiit soles at the rate of 7300 e /shift and
operates thirce shifts per day, seven davs per wechk.
They have one 2i=station Desma nuit and two J0-station
Desma units,

2. Otterhieck - near Trice, West Germomy

This plint has one 18=station Desma LIM nuit producing
steel toce safety shoes at the rate of 500 paiv/shift,
thrce shifts per doyv, five davs per week.

d. Romika = Trice, West Gevmany

This plint produces polymrethane casnal shoes, athletic
shoes, work hoots, hiking hoots and vidiug boots, as well
ax PVC and conventional footwear, with a total ontput of
15,000 pair per day., They have fomrteen Desma LIM shoe
units and one Desma 1547 LIM hoot amit,

4, Mecap Plant 41 - 1taly

This plant has awine Pavi LIM shoe anits in operation
pradncing women's and men's footwear, This plunt is abont
two ycars old, and was designed as a polynrethane plant
with a central componnd distrilbmtion system,

5. Mecap Plant 211

This plimt is <imilare to Plant 1, but makes women' s
fashion shoes and hax six wits in production,

1t was evident from the moachines displaved at the footwe:inr shoe

imd mider coustrnction at Desma that the use of polynrethane
in footwear articles nxing packaged material systems is growving.,

TESTING FQUIPMENT

M. R B, Whittaker of Satra was contacted at the shoe show to
review thie latest technology in polyurethane product testing
cquipment, e is to scud us literatnre on the testing cquipment
that Satra now nses for testing that wonld be applicable to

our project. This sime request was alxo made of Mr, Lothar
itille of the Bayer Chemical Company,
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION “

StatE Orrice Buiping Hartrorp, ConnecTiCUT 06115

February 10, 1977

RECEIVED
Mr. E.A. Melchiori FEB 1 1 1977
Uniroyal, Inc. .
Oxford Management & Research Center ENGINEERING CZPT.

Middlebury, Connecticut 06749

SUBJECT: Ruling on Compliance with State Regulations - Uniroyal
Contract DAAG-~17-76-C-0016 Dept. of Defense - Artic Boots

Dear Mr. Melchiori:

On January 5, 1977 this Department received your request for a ruling on
the compliance of the subject production line, as described by the
documentation provided. Based on this information, the compliance of
this source was evaluated relative to Section 19-508-~3 (a) (1), 19-508-
18 (e) and 19-508-20 (f), these being respectively permit requirements,
particulate emissions from process industries-general, and organic
solvents.

The following outlines the compliance determinations by regulation:

Section 19-508-~3 (a) (1), The applicable paragraph is 3 (a) (1) (ii).
The total quantity of coating material and solvents used is (169
grams/min) (60 min/hr.) (1 1b./454 grams) = 22.3 1lbs./hr. This
source, as described, is exempt from permit requirements since the
total quantity of coating materials and solvents used is less than
30 pounds in any one hour.

Section 19-508-18 (e). The applicable paragraph is 18 (e) (1l).

This regulations applies to the particulate emissions from the

spray booth area of the facility. The particulate emissions at

this point are the result of overspray. The total weight of overspray,
consisting of solids and solvents, is considered as particulate and

in this case is calculated as follows:

(Machine throughput, 169 grams/min) (60 min./hr.) = 10,140 grams/hr.
or 10,140 grams/30 boots

(Final Weighed Dry Coa':,/Boot, 109 grams) (30 boots) = 3,270 grams = 45%
The solvent portion applied to the boot = 558 = 3,997 grams

The total overspray = (10,140 grams) -~ [(3,270) + (3,997)] = 2,873 grams/
hr. or 6.33 #/hr.
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Mr. E.A. Melchiori
Page 2 0
February 10, 1977

Any source with a process weight of from 0 to 50 pounds per hour is
allowed an emission rate of 0.36 pounds per hour. To be in compliance
with Section 19-508-18 (e), this source would have to demonstrate a
94.3% reduction in particulate emissions which would be quite
possible.

Section 19-508-20 (f). The applicable paragraphs are 20 (f)(3), 20
(f) (4) and 20 (i) (1) (iii). In the eventuality that all solvent
emissions were to ultimately be ducted to a common stack, this

worse case was the one considered. Allowing that the hourly solvent
emissions are 55% of 22.3 #/hr. or 12.27 #/hr., there would be no
problems unless the DIBK, which is classified R3 photochemically
reactive, constituted greate - than 20% of the total mixture by
volume. DIBK is a photochemic :l1ly reactive solvent and is limited

to 3 1bs. per hour or 15 lbs. per day. THF and PERC are both non-
photochemically reactive and are limited to 160 lbs./hr. or 800
lbs./day. As the following table illustrates this proposed facility
would be in compliance with Section 19~508-20 (f) and 20 (i) (1) (iii).

PARAGRAPH ALLOWABLE VOL. & OF TOTAL MAXIMUM PROJECTED
THF 20 (£) (4) 160 #/Hr. 20.14 6.69 #/Hr.
(21.6 gal./hr.) (0.90 gal./hr.)
PERC 20 (f) (4) 160 #/Hr. 27.34 4.95 #/Hr.
(11.8 gal./Hr.) (0.364 gal./hr.)
DIBK 20 (£)(3) & 3 #/Hr. 2.88 0.51 #/Hr.
20 (1) (1) (iii) (0.44 gal/nr.) (0.08 gal./hr.)

Until an applicaticn for a Permit to Construct is submitted, no ruling,
as such, can be rendered. However, this source on the basis of the
information provided seems perfectiy capable of operating in compliance
with the DEF Air Quality Regulations. 1In conclusion, it must he pointed
out that when and if this source is constructed in Connecticut, it must
be made to comply with all applicable Requlations.

Very truly yours,

P .
G
L A Lo

Al

ed Conklin
Senior Bir Pellution Control Engineer

AC/ml
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UNIROYAL, inc. 001
Oxford Management & Research Center
Middlebury, Connecticut 06749

Febrmy 79 1977

Mr. Sheton Edwards

Principal Engineer

Alr Compliance Engineering

Connecticut Department of Environmental Protection
Room 146

State Office iuilding

Hartford, Connecticut 06115

SUBJECT: Ruling on Compliance with State Regulations - Uniroyal Contract
PAAG - 17-76-C-0010, Department of Delense - Arctlc-roots

Dear Mr. Edwards:

As per our telephone conversation of January 28, 1977 regarding the above
subject, T am sending you the attached information. The gist of the
information concerns Uniroyal's method of meeting Sec 19-508-18 (e)

(Control of Particulate emissions from process industries), As you will
see from the attached informstion, Uniroyal intends to filter the gas stream
leaving the spray booth., In addition, a large amount of particulate over-
spray will be contained within the spray booth, due to the nature of the
process ie, electrostatic attraction.

In our best Jjudgement, we feel the process will comply with all State
Regulations and is environmentally sound,

Please let me know if you desire further information. We would appreciate
your reply ss quickly as possible since we must submit our bid to the
Army by the end of this month.

Again, your time and effort is greatly appreciated.

Very Lruly yours,

' /////f Sos
L8 z 8 .’/'."./4(.“-2—\

Fdward Melzhlor!

kle
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ESTIMATED UNABATED PARTICULATE EMISSION
: X 'TIC
k

See Page 12 of 7/16/76 Evaluation Trials for Ransburg. Spray Equipment (attached).

Iab Test #5 Formula #U

Machine Throughput 169 grms/min
Spray Time 12 min
Total Thoughput 2028 grms
] Total Boot Throughput
é- 3 Boots + 2 Panels = 7 boots
5 laydown/Boot Approx. 290 grms/Boot
= Grams Solids 130.5 51&5%)
! Grams Solvent 159.8 (55%)
E ‘ Final weighed Dry Coat 109 Crams
] Solids Over Spray 130.5 - 109 = 21.5 grma/Boot
|
f Machine Rate 15 pair/howr

Unabated Emission 15 pair x 2 Boots x 21. ms x lb
TIr. Talr B&# 59,3 grm

= 1.4 1bs. Solids/Hr.
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ESTIMATED ABATED MRTICULATE EMISTTON

Unibated Rate: 1.4 1bs/ir, X
Control: Reticulated Folyurethune filters at spray boolh hood
openings. Jece attached sketch.

Efficienc

T is conservative%* estiiated that these filters are 90% effective in
removing sollds. e 80lids are 0.942% Urethane (see previous submittal
for fornmlation breakdown) &:+1 the particulate size will exceed une micron.
In addition, two other factors will contribute to the resultant efficiency.

(A) Urethane filters will attract like urethane matter.

(B) A large part of the unabated rate (1.4 lbs/hr) will never reach
the filters, but will deposit out on the spray booth walls and
continguous apparatus since this equipment is grounded and the
solids are charged.

Therefore, at the conservative estimate of 90% abated emissicn rate is:
1.4 x .1 = 0,14 1bs/hr.

The process weight for this process is:

lé%{g;gg x €Omin x lb =22 1b
n Hr 559.3grms hr

02 1bs x ton = 0,011 Ton/hr
“hr 2000 1b

Based on Sec. 19-508-18 (e) (2) the following emission rate is allowable:

E = 3.59 (p) 062

vhere E is the allowable emiseion rate in 1b/hr and P is the process weight
in tons/nr.

R = 3.59 {0.011) %67
£ = 0,20 1lbs/ hr

therefore, the estimte abuted rate of 0,14 1bs’hr meets the regulation,




UNIROYAL, Inec.

Consumer Products
Oxford R-1-31

(Lacetion)

August 16, 1976

Trip Report: Polyurethane Army Boots--Electrostatic Spray Trials,
Rarsburg Elcctro-Coating Corporntion, Indianapolis, IN.

Contacts: Mr. William Smith--Ransburg Elcctro-Coating Corporation.
Uniroyal Pcrsonnel: Mr. A. B, Brazdzionis
Mr. R. VanTwisk
Mr, W, C, Delatore

Purposo: Evaluate Ransburg's electirostatic spray equipment and
determine if it is suitable for coating the Lightwoight
Polyurcthane Arctic Boot.

Conclusion:

1. The Ransburg Electrostatic Spray System worked very well in coutius
the Arctic Boots. Varying thicknesses of polyurethane coating were
deposited as required. Final appcarance of the boots was very good,

2. The polyethylene mask developed by Mr. VanTwisk to prevent matorial
from depositing on the bottom of the outsolo, as well as to taper materini
along the sides of the outsole, worked sufficieutly well,

3. The process goals set hy Mr. VanTwisk--sprayving times, materinl
outputs, weight of coating, and drying times--were all achicved,

_4._ Formula No. 4_showed the best properties when using the Ransburg

~aystem. The boots coated well and there were no signs of a n

_%mng[{ggxtons on the [inished coating, The couting covered all mipog
lcmishea on the boot,

Discussion:

Equipmont time was rented at Ransburg so that clectrostatic spray trials
for coating an fusulated Arctic Boot with a polyurcthane coating could
be run. The polyurcthane compoumd consists aof o two component systom

in which the polycther prepalymer is supplied 'n a solveut as the "A"
component and the cnrative is supplied 1n a solvent as the "B" component.
Tho components arce metered 1n n vredetermined ratio by positivo displace-
nont gear pumps to A Ross static myer and thereafter, Aas a one component
to a woll in A spinming dirc which stomizes the solution and ulso imparts
on electrostatic charge. The particles are thrown from the dise b
eontrifugal forco and in turn, sttracted to the grounded articlo which
is boihg conted. More detulled engineering information of thu various
Ransrlnrg Systems can be obtained from Procesas Fngincering, Conswaor
Producta,.
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Lab Test No. 4

Three boots sprayed -

Formula #3

Machine throughput: 160 grams/minute (measured)

Spray time: 12.0 minutes

Total grams sprayed: 1920 grams (calculated)

Total solids:  45%

Two panels, each representing two hoots.

1920 grams sprayed = 7 hoots = 271.28 grams/boot x 43% solids =
123.42 grams/boot (theoretical dry weight)

Final coating per boot:

QL left boot 123 grams, Freon upper. Full last; size 8
C) center boot 106 grams, Freon upper. Full last; sire 7
(R) right boot 143 grams, Freon upper. Full last; size 8

Boot rotation: 6 RPM :

Total reciprocator stroke: 8 inches, stopped 3 inches from top of

No hesitation

Pot pressure: 12 psi

Actual ratio: A/B; 100/24.19, hy weight

Comments: The change in reciprocator stroke from Lab Test §3
improved thc amount of coating deposited on the Uppers.

-

Lab Test No. 3

Three boots sprayed
Formula #4
Machine throughput 169 grams/minute (measured)
Spray time: 2.0 minutes
Total grams sprayed: 2016 groms (calculated)
Total solids: A45%
Two panels, each representing two boots
2016 grams spraycd = 7 boots = 288 grams/boot x 43% solids =
129.6 grams/hoot {theoretical dry weight)
Final coating per boot:
L) left no weight recorded, Lucel upper. Fuil last; sizo not record
C) center 109 grams, Freon upper. Full lastj size not recorded,
R) right no weight recorded, Lucel upper. Full last; size not record
Boot rotation: 6 RIM'M
Total reciprocator strohe: 9 {nches
No hesitation
Pot pressure: 12 psi
Actual componnd ratio: A/B; 100/24.30, by weight
Comments: The center boot was the bes! overall coated boot and would
seem to Lhe the most representative of the ability that
the Ransburg System conld produce under tho available
conditiona,

.
5 Tzsr"! Formuip "4 /s THE SRS USED -{oﬂ-.

’ DES/8ny o0F pProC&S S
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' 1150-A-05
can .6-.3-1977

f_“-'"—“‘! UNIROYAL, Inc.
-u. ; THL] Oxford Management & Research Center
! L) = ]

|

Middlebury, Connecticut 06749

canuwary 3, 1677

Mr. Shelton Edwards

Principal Engineer

Air Compliance Zngineering

Ct. Dept. of Environuental Protection
Room 146

State Office Building

Hartford, CT 06115

SUBJECT : RULLIG M CC!-TLUu‘ICE_’iI‘I‘H
STATE REGULATICIS=- UNIRCYAL
i COIITRACT DAAS-L =(0~C-«ol0

{ As per our telephone discussion on 12/20/76, I am forwarding the

c attached documentation which describes the above captioned project.

1 Again, as & brief review, UNTROYAL is seeking an officisl ruling from
D.E.P. as to the compliance or non-compliance of the proposed process
with Connecticut regulations. This is5 not an avplication for construc-
tion Or operavion. Snould UNIKUYAL oia On tne rnase (i:. - (.iiplementa-
tion and Rroduction) portion of the contract and elect to build the fac-
ility within Connecticut, UNIROYAL will follow standard proceedures and
| request permits.

The documentation, we believe, fully describes the process and the
materials used and emjtted. UNIROYAL'S interpretation indicates that the
process will comply with State Regulations. However, we would appreciate
your formal agreement with that conclusion. If you have any Questions or
require additional information, please call. We will be happy to meet
wvith you, if required, in order to provide any additional data.

Since ve must submit this material to the D.0.D. by February of 1977,
we would appreciate your ruling as soon as possible,

E. A. lelchior
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UNIROYAL, INC.

CONSUVER PRODUCTS DIVISION

RAUGATUCK, COMNECTICUT FOOTWEAR PLANT

POLYURETHANE ARMY BOOT PROJECT

ENVIRONMENTAL CONTROL

GENERAL BACKGROUND

Uniroyal Inc.'s Consumer Product Division is currently engaged in a
development program for the Natick Army Laboratories, Department of
Defense (Contract DAAG-17-T6-C-00l6). The purpose of the program is to
develop technology (Phase I), hardwvare (Phase II) and finally estadblish
& production facility {Phase III) to produce a specialised artic boot

for military personnel,

Uniroyal has been avarded the contract for Phases I & II - Technology

Development and Hardware Development.

As part of the criterion for complste hardware development, Uniroyal must
assure the D.0O.D. that the designed facility, wvhen complete, will comply
with all local and stats snvironmental regulations, eithe. by use of
Judicious process control or through the use of suitable environmental

control hardware.

The agreement vith the Depariment of Defense, on Phase II {Hardwvare
Development and Design Engineering) calls for the proposed facility to
mset the environmental regulations in the State of Connecticut., It mat

be made clear, hovever, that the final site for this producticn fmelli:y
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UNIROYAL, INC. - CONSWMER PRODUCTS DIVISION
NAUGATUCX, COITZCTICUT FOOTWEAR PLANT
POLYURETHANE ARY BOOT PROJECT

ERVIRCIT ZNTAL CCLTROL PAGE 2
1,00 GENERAL BACKGROWND (Cont'd.)

2.00

3.00

may not be within Connecticut. This will depend on the locaticn of the

firm vhich becomes the successful bidder on the Phase IIIcomponent of the

progras,

PRESENT STATE OF DEVELOPMENT - PHASES I & II

Uniroyal has now reached a point in fulfillment of Phases I & II, vhereby
the technology and production method for this article has been developed.
Trial production runs have been made, and it is believed that a product
vhich meets the contract specifications can de produced. The following
briefly describes the production method and the environmental problems

sssociated with the product.

PRODUCTICN METHOD
Unfinished bocts are brought into the finishing area. The boots are

mounted on a "last” vhich serves as the conveying mechanism and grounding

mechanism for the electrostatic coating process to follow,

The unfinished boot is conveyed to the electrostatic coating machine,
Here a two component system, solvent and polyurethane, is applied to the

boot under electrostatically charged conditions,

The two component system is as follows:
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UNIROYAL, INC, - CONSUMER PRODUCTS DIVISION
NAUGATUCK, CONNECTICUT FOOTWEAR PLANT
POLYURETHANE ARMY BOOT PROJECT

ENVIROMMENTAL CONTROL PACE 3
COMPONENT A Weight r_:_g_;_i_
1) Uniroyal Roylar B-602 (Liquid Polyurethane) 1700 Grams 49,0
2) Perchloroethylene (FERC) 1300 Grams 37.50
3) Tetrshydrofuran (THF) _166,6 Goans 13,46
TOTAL 366.6 Grans 100%
COMPONENT B
1) Methyldiethanolamine (MDA) Catylat 40O Grams 15.27
2) THF 1500 Grams 57.25
3) B-60 MO0 Grems 15.27
4) Diisobutyl Ketone (DIBK) 300 Grems 11,45
5) Carbon Black (CT-BIX) Extremely Fine 20 Grsns _0,76
TOTAL 2620 Grams 100%

Component A and Component B are mixed together in the following amounts:

A (2006) <+ B(24.99% by weight) = Coating

By calculating the component mixtures in propnrtion to the above ratio, the following

results:

- 2“ -
} -ﬁ x W66.6 = B66.3 grams of component B,

A + B a Coating Weight
}66.6 + B66.3 = U333 Grams
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UNIROYAL, INC, - CONSUMER PRODUCTS DIVISION
NAUGATUCK, CONNECTICUT FOOTWEAR PLANT
POLYURETHANE ARMY BOOT PROJECT

1)

2)

3)

)

5)

6)

ENVIRONMENTAL CONTROL PAGE 3
ividual Weights of Each C nent
Item Wt, (Grams) Volume !Pt,3[
B-602 Polyurethane (Solid)
1700 Grams (A) + (866.3 x .1527)(B) = 1832.3 Grms 0.064
THF (Solvent)
466.6 Grams (A) + (866.3 x .5725)(B)= 962.6 Grus 0.038
PERC (Solvent)
1300 Grams (A) = 1300 Grms 0.028
DIKK (Solvcnt)
(866.1 x 0.1145)(B) =  99.2 Grus 0.00k
MDA (Catalyst) (Solid)
(866.3 x 0,1527)(B) = 132.3 Gras 0,004
Carbon Black (Solid)
(866.3 x 0,0076)(B) = _ 6,60rms 0,001
SOTAL 4333.0 Orms 0.139

This further reduces as follows:
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UNIROYAL, INC. - CONSUMER PRODUCTS DIVISION

RAUGATUCK, CONNECTICUT FOOIWEAR PLANT

POLYURETHANE ARMY BOOT PROJECT

ENVIROIZENTAL CONTROL PAGE 5

3,00 PRODUCTICN METHOD (Cont'd,)

‘olvents by Volume in

Solvents by Wt, of Total Formulation Total Formulation
PERC - 30 % = 1300.0Grm/4333 20,14% = 0,028/0.139
T™HF -22,2% = 962.6 Grm/i333 27.34% = 0.038/0.139
DIEK _2.29% =  99.2 Grm/k333 2.88¢ = 0.004/0.139

TOTAL 54.L9%

Solvent Percentages by Solvent Only Mixture

By Weight By Volume
PERC 55.04% 5k ,28%
™ 40.76% ko, 00%
DIXX _b,20% S5, T2%

100% 100,00

Once the boot has been electrostatically coated, it is left within the
production space for approximately 24 minutes., It is then sent to a hot

air drying chamber for another 24 minutes. Finally, it is left in a

second drying chasber for 12 hours. The purpose of these last three

steps 1s to promote the evaporstion of the solvents used in the two component
urethane system. Under smbient conditions, long exposure woald be required

to evaporate this solvent, vhich is under a uretbane cover; therefore,

heat exposure is used to accelerate the process.

Schematic 5X-1 illustrates the various steps in the process.
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UNIROYAL, INC. - CONSU'TZR PRODUCTS DIVISION

RAUZATUCK, COMECTICUT FOOTWEAR PLANT

POLYURETHANE ARMY BOOT PROJECT

ENVIRO." STAL CCNTROL PAGE

4,00 EMISSIONS TO THE ATMOSPHERE
During the fessibility trials, one of the questions to be answered wes

the emission rates of solvents at various stages in the process. These
trials revealed the following:

- i e
Spray Booth 2500 3600 7.94
Nash-0ef 210 300 0.66
Drying Chamber 630 909 1.98
Cool Down 270 350 0.T7
Pinal Drying S10 100 1,54

TOTAL 40BO Grems 5850 Grems 12,49

Based on trials and production retes, an alternate estimate of solvent

emissions can be made to cross check tha above.

Boot 8ize - 10R
Production Rate 30 Boots/Hr. or 15 Psir/Hr.
laydovn Rate (8olids) 109 Graas/Boot

1% 0 Boots Lb - Ld
or T OB x Grgttam " TR g Solis
The total weight of the salvent would equal:
21 hs,51
12 8%

g = 8.63 L Lb./b. 301"“
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UNIROYAL, INC, - CONSUMER PRODUCTS DIVISION

NAUGATUSK, CCITICTICUT FOOTWEAR PLANT

POLYURETHANE AR'Y BOOT PROJECT

ENVIRO:N ENTAL CORTROL PAGE 7

k.00

5.00

EMISSICNS TO THE ATMOSPHERE (Cont'd.)

On that basis, the eniszsions of solvents would break down as follows:

Iten timated Rat Design Rate
Perchloroethylene k.75 Lb,/Hr. 7.125 Lb., /Hr.
'gtrehydrofuran 3.52 Lb, Mr. $.276 Lv, /Hr.,
Diisobutyl Ketone 0,36 Lb, /Ay, 0,543 Lb, MMr,

TOTAL 8.63 Lv, /Hr. 12,94k Lb, /Hr.

These figures agree very closely with previous rates based on trial runs.

EMISSIONS TO ATMOSPHERE AND CONNECTICUT AIR QUALITY REGULATIONS
The solvents used in this process would be emitted as a non-condensed

hydrocarbon to the atmosphere. The gas stream will be clear, no visidle
contaminants will be present.

Comnecticut regulations, specifically Connecticut Air Pollution Regulation
8ec. 19-508-20, govern the emission of volatile organic compound to the

atmosphere. Section (f) of 19-508-20 governs organic solvents.

Of prime importance, in the case of this process, is the determination of
the photochemical reactivity of the solvents used in compound mixture.
Bection (1) of 19-508-20 defines those solvent mixtures vhich may be
regarded as photochemically reactive. The State of Connecticut has also,
from time to time, published a list of common solvents. This list classifies

various solvents into resctive groups (R;, Ry, and Ry) and a non-reactive




UNIROYAL, INC, - CONSUMER PRODIXTS DIVISION
NAUJATUCK, CONIECTICUT FOOTWEAR PLANT
POLYURETHANE ARMY BOCT PROJECT

NS PMES

b, 00 OKS (Cont'd.)

group (N). An abbreviated copy of this 1ist is attached in the appendix.
As can be seen from this list, the solvents used in this process are
designated as follows:

¢ in Compound
Solvent ~Ax Yolume —Aljoveble
1) Perchloroethylene 20,1k No Limit
2) Tetrehydrofuren 27.3% No Limit
3) Ditsodbutyl Ketone 2,88 208 by Volume

As can be seen, this formulation is clearly unreactive as per Section (1)
of 19-508-20.

Section (f) (&) of 19-508-20 defines the allowable rete of emission for
non-reactive materials., BSection (f) (k) limits the emission of organic
materials to not more than 800 lbs, in any one day or 160 lba, in any one

hour,

Prom Section four (4,00), it was determined that total orgenic emissions
from this process will range between 8 to 13 1lbs,./hour or 192 to 312 1bs,
v+ day, based on 24 hours/day of production,

Ydue, "niroys) respectfully sutmits that the procesa and resultant emissions
desc=t ¢l iorels are in compliance with Air Pollution Control Regulations

in the itate of Connecticut,
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DESMA PSA-71--URETHANE FOAM MIXING MACHINE

4 Preliminary trials have been run on the PSA-71 with the Arctic
Boot upper foam compound.

i

| This equipment is capable of handling three individual component streams
to the mixing head. Two of the components (the prepolymer and polyol

P master) were heated to 105°C and maintained at that temperature in the

i supply pots. The third component (blowing agent) was held at 10°C in

the supply pot. The three components were controlled by supplying a
heat transfer liquid to the jacketed supply pots using an in-line heat
exchanger to regulate the temperature.

To further control the compound temperatures, the metering pumps are
mounted to metal blocks that have temperature controls and supply lines
] are insulated. The temperature of the mix head itself can be controlled.

There are agitators in the supply pots to insure a uniform compound
composition as well as uniform temperature. The variation in compound
: temperature in the supply pots was held to approximately + 3°C.

The ratio of the three components required for the upper foam was attain~i
by proper gear sclection and the throughput was also varied depending on
the drive gear usced.

Repetitive cup shots of foam demonstrated good reproducibility of the
weight of compound supplied. Checks to date indicate a variation in
the range of + 1%.

A range of mixing conditions was tried involving changes in throughput,
mixing screw settings, valve closing sequence, mixing head temperature,
etc. A sct of mixing conditions was cstablished that produced reasonably
good foam, but more trials are necessary to get optimum mixing conditions
and the best possible foam uniformity and structure. With the limited
experience to date it is felt that the PSA-T1 will be able to produce
satisfactory Arctic Boot foams once all processing conditions have becen
optimized.
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March 24, 1977

Uniroyal, Inc.

Naugatuck Footwear Plant
58 Maple Street
Naugatuck, Connecticut

Attention: Mr. John C. Gaynor
Subject: Electrostatic Coating System
Gov. Boot Contract
DAAG-17-76-C-0016
Gentlemen:

In accordance with our proposal No. P-417 dated August 19, 1976,
and your Purchase Order No. JCG1150-693072 dated November 16,
1976, we are pleased to submit triplicate copies of engineering
drawings and cost estimates covering the equi pment requirements
for this proposed system.

For purposes of suitable identification we divide the project into:

sction A - Electrostatic Equipment

Section B - All Other Equipment
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Uniroyal, Inc.
Naugatuck, Connect.cut
: Page &
1

TSR

DRAWINGS

Section A - Electrostatic quipment
Reforence Drawings: Dy Ranaburp Corp.

No. D-240ul Sheot 1,0, & 3 Enclosure Drawings

No. N-240u1 Sheot 1,0, & 3 Eloctrical Drawiagas

No, 7ol Reciprocator Schematic &
Connection Diagram

No, KP-24091 Two-Component 1uaap System

No. 19150 & 1910 Two-Component Pumps

No, A-B744 Edon Variable Stroke Lloctrical
Timor

No. D-0517 PPower Rotator

Milletin Ranaburg No. & Proceas

Section BB - Other Equipmoent
Referonce Drawings: By Young & Bertke Company

No, R-3hwaol.? Goeneral Layvout, Aire Sapply &
Fonhaust Duact Detaals,
No, R-3s902.0 Curing & Dreyving Ovena
No. Ra3%902.3 Wiring Schematics
No, R-10317 Conveyor Spinner Detail
Bulletin Unibilt Conveyor
Bulletin Aassociated Equipment
188




Uniroyal, Inc.
Naugatuck, Connecticut
Page 3

EQUIPMENT

Section A - Ransburg Corp.

All required electrostatic equipment for an overhead mounted
reciprocating disk system utilizing a one station - 36' stroke
hydraulic reciprocator used in junction with a two-component
coating pumping system.

As per their No. 7D22 dated March 22, 1977, copy attached.

Section B - Young & Bertke Company

All other equipment items as shown on general layout drawing
with exception of room enclosur~, roof openings and provision
for adequate supplies of air, w .er and electrical services.

All as per Young & Bertke No. 3157 dated March 15, 1977.

COST ESTIMATES

Based upon current pricing of materials, labor and
purchased accessories, F.O. B Shipping Points:

Section A - Ransburg Corp. $ 29,144.00

Section B - Young & Bertke Co $ 42,600.00

Installation of above, including mechanical

erection of equipment and all wiring and piping

to service connection within 20' of system.

Based upon standard working hours and a

normal 40 hour week. $ 26,600.00
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Date: M_gr'rch 22, 1977

ELECTROSTATIC EQUIPMENT PROPOSAL

To: Mr. Graf Moeller Plant Location: Uniroyal Inc.
E Moeller Engineering & Sales,Izc. Naugatuck, CT
4 1225 East Rand Road
3 Des Plaines, IL 60016
r

. GENERAL

A Reciprocating Disk System -- for one-station operation with 3uv" Stioxe
Overhead Mounted Reciprocator, for Two-component coating pumping systea.

b

., EQUIPMENT DESCRIPTION
Amount Part No. & Name
1 == 1B100-00 High Voltage Power Supply with CVT & Alarm Bell

== 17264-00 Control Pancl & Necessary E.P. Switches

-= 15855-00 Air Motor Disk Rotator Asscmbly Complete

-= 17423-00 Air Control Panel

-- 19115-00 Two-Component Control Panel

== 19092-00 Pump Unit - Resin

== 19093-00 Pump Unit - Catalyst
19143-00 DC Pump Controllers
== 9799-01 Stepdown Transformers
- 3110-01 E.P, Push Buttons
== 19099-00 Fluid Metering Pumps
== 19102-00 Static Mixer
-= Lot of High Voltage Cable, Polyethylene Hose & Fittings
-= #3042 Concentric Tube Reciprocator Unit, 36" Stroke for
Overhead Mounting.
#2369 - 20 Gallon Hydraulic Power Unit with 2 H.P., 3 Phase,
60 Hz, 230/460 Volt Explosion=-proof Motor.
: 1 -= #2368 Control Panel Ass.mbly Complete with 4 Limit Switches
g for two timed adjustable strokes, Pulleys with Brackets & Aircraft Cable.

TV SR W TR SR

[ A SN S SR e o
[]
]

p—
[}
]

b -= 15855-00 Air Motor Disk Rotators

2 - 8002-15 Shallow-Well 15" Diameter Disks
2 == 19099-00 Fluid Pumps

2 == 19103-00 Static Mixers




V@ung & Bertke Co. 2118 WINCHELL AVENUE

[} CINCINNATI, OHIO 45214
DESIGNING + ENGINEERING + FABRICATING -+ INSTALLNG AREA CODE 513/241-5565

March 15, 1977
Y & B No. 3157

Moeller Engineering & Sales, Inc.
1225 East Rand Road
Des Plaines, Illinois 60016

: Subject: Ancillary Equipment & Services
b Uniroyal Project - DAAG 17-76-0016

Gentlemen:

Per discussions of specifications relating to subject project, we
will furnish and install equipment items as follows:

Item 1 - Shroud

Item 2 - Ovens

Item 3 - Conveyor

Item 4 - Air Supply System
Item 5 - Exhaust System
Item 6 - Controls

Item 7 - Installation

ITEM 1 - SHROUD

One - 8'0" diameter 8'0" high No. 2 Disk enclosure, including filter
equipped bottom exhaust plenum with 4,200 CFM exhaust fan and

i 1 HP explosion proof motor also 24" diameter stack to 15' above roof
{ line with cap and access door.

il ITEM 2 - OVEN

One - electrically heated, 2-compartment cure oven 14'9" wide 14'0"
long x 12'4"" high with 8,500 CFM - 5 HP recicculating fan, 435 CFM
{ HP exhaust fan, 60 KW capacity finned tubular heaters, all controls,
exhaust stack to atmosphere.
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Moeller Engineering & Sales, Inc.
Des Plaines, Illinois
Page 2

ITEM 3 - CONVEYOR

J. B Webb UNIBILT conveyor - 76'8" loneal with attachments to
provide work spinners on 20" centers. Power rotation device with
double rubber V-belts, tension adjustment, air motor complete
with necessary controls for speed variation.

ITEM 4 - AIR REPLACEMENT UNIT

One - Model 1-175-100-1 Young & Bertke 10,000 CFM air replacement
unit including intake hood and duct plus filter distribution duct with

lo filters, direct gas-fired - 870,000 BTU maximum and including
humidity equipment and controls.

ITEM 5 - EXHAUST SYSTEM

Graduated floor duct system with adjustable slots - 37'8" long with
4,800 CFM fan and 1| HP motor. Stack to atmosphere with cap.

‘ITEM 6 - CONTROLS

'y
" Two-free standing electrical control panels are included with individual
. main disconnects, push buttons, panel lights, and etc.

Panel No. 1 For Ovens
Panel No. 2 For all other items including air supply
exhaust systemy, shroud exhaust, hydraulic

reciprocator and conveyor,

ITEM 7 - INSTALLATION

Necessary labor, materials and supervision to erect all equipnient
furnished by Young & Dertke. In addition, we will field wire and mpe
same plus the electrostatic equipment furmshed by Ransburg.

This excludes room enclosure and cutting/repairing of roof opemngs
for stacks.




- ey R P TV T L 2 TR s inallommibiainliliinsiitan . BirdBin. M WA . - & - e
h +

' . /‘, . i
\\ - ooy (2
Tl BNNE R ¢
- A
o VOGOME LT AP MARE U WY T
“WaRe § SARTEL [, B 2 J
f
LB BUFTLT T i FardEw f:‘
A
Z
41—

e T |

"o - - i-d -
w e c—— p ~ —-ﬂ

YT ' R =T

; i r ,_-:.._ - - 2

e | iy 1
-

RS SEE——— T

| f3.F m . ¢

FpouT l S YAT S 8 A
e e S—

e i i i L o
|




| ¢ o ey
o [ § ~ L | 1y
btk . 2 [™1 ™9
4, _ -4
Ho * i.'ve I - " r.' J
[~ ) ! TPy 1T 4 .:.:1_... r
¥ M“i“- A 5P 0 b My Pl r.-"iq r"-l
o b x " . :
WA BAME B LeTw, . . | v
|+J-I | ! y
L - T ' |
]
- a Ve e Lureoey Devan s | ' 5
e 2 - Timg VO -:..‘—‘-- ne

sl 47 - =y ,;m::‘{ﬂ [ B

.";_ o ?‘.L‘ *

il{’),:}:‘ ‘:.:" &8

: 0 v, - ‘}' o
s ‘.

adl

|
&
-" [
— 1i
R
g —d
4
i.
i
1 SRS tY (Va0
e
F 4
i
QuUALTTY PRACTICAKED

i
a
i

= _.'_.___ -
-
L]

OISR 0 00 e

THIS PAGK IS BES
TB0u Q00X

.-
1 ]
o | l E: ‘
| ¢ [ apee—
i 3]*-. v o e .
' ' ‘l' I | ! l 1. 2 £
5 [ J L] * ’ 3 l G
N T DU T (T S .Ji T b
P SR e PR RS S M —
s g - bme—h € -~ - —— -

Ewp envangu S -0

— e 4 — -—l’-_
-'L- &
e =3 Rl R t— FIGURE G--1
J - — - —— " - .]‘
[T T W

wombt = ATSRLer )Y

ChY (B~ Seslm CAY
Uore Convarow & B Wies - buisnt T N
00y - 1070 COMv T8AVLL B & ot e s

VAW L[ant | O veas Sl

- -
—Cn vy, VML | 8 | = | - Il
( -p — R i ]_ AEVISIDNS
Gt ean. Laout - laecreownre Coarma, Dverem

[ BOTAL , oG (mematvcs Saredadl Muswn) Mavaarwe, Conad

ss -8l YOUNG & BERTKE CO. [\* ™)

v | = —




”L_ -
g

“ s omadt =

) S} - e B . - s Gl & BEvIst, .

- L} -
hiT FI
o SO
- F )
weso Wmand > - o ymiimad -
indie "w-v = _ Cn- & —
-
T " |.1_...J_|_,_. 8 73 a!
_ * _ { awntdd
- o
| ! :
L} _
a . t
l
|

T e

e
Ly o
e

A )
e e o — - =

411 T v & H_.ﬂ. T

¥ - =
- —
%

%
&7
-
00  bis SVee \
b !__f ,
~ :

.
]

! i *. “ “r % w.- _ - - . 11* m Ii L.
N e v} % . -
- S U L : = L [ v : 5
Wm ,“_T & | P ) mm._ ﬂ s .uw. /-bm

N ] _.. 1 o, d Lol * e & .
&~ 4 R [ R ;2 :
“ N — M N A $1H L. iy ,
1 \K — . : i ' | —ge - 3
B! A S _Wﬁu ek R ._, oot
r . .|.‘ .. ; .._ ,\\ m_"”

. . -~ [4 Y w - 2 -t

J- YR P 4z B

CRTT SRR T ] o
ot GEY - B9 W PV,

e




LY ARR

"™ e e ™ 19 S5
..L_ﬁ 40 tw‘h !
T _iwnw ==
: N 2
- « il 3 _mlniiiqm . L
~ TﬂJ“ n L b ——— .ﬂ
bl 4
s e | A 8 ey o e
DR o i 4
u 1 Mﬂo *.N-\‘- S - .. .:,.m“
T =
R S 5
am g - um
¥ ok
.K.m.
Vel !
i PP P
R somrevemwemarevs SIF

@)

wmm,
Pt
e~ b3
y B4
=Wyl
L
575
=2,
S e
g
Ty
-
16 5l
A
3%

1]
wr
<

.

[N

WAUGATUCK , CONN

YOUNG & BERTKE CO. | ™~ |

CUR NG « LRIING OV« LAVDYY

LIS

v o
urnR,

LS

e -

k-

194




uuuwe Is*

- = =g LRNAUST TAN
——— PURGL

— - —Yocumc ram

WY

O
o

[

. “w o o
»r

(=9

- O o
1)t bt N
- " a
m e e NN A

1D q;J...Ihl.J. |\|\n

-

—L 5| m
-,

¢ m__.w,:
AN LE

o

-_\... .l_

|

t

_

——— - ':"
.\/|\
. s
e LPLTe Sy N
--‘-‘ -._‘_-_ -— -
e o L
[ “ [ ]
-~
—
o
UL
- - == "yyc ‘\J
K;" O -
Lisis oy

i B s

'5.-.
'Y
ChypR )y e —




EM  CLSCRIPTICN | MANUFACTURER ( CATALLG We  la™
e | O ORI UTpaNam AL [ECRCTRIC] T SR I00AT) T LI
T At T GENRAL LTaCTRG T avsurso: N
ALLLN BRADLLY _ i
ALLEN l"l‘\-‘.'
ALLEN BPALLLY

*
Funt went 1 oaLiin” smaouey 2
T__LFoT LGury ALLN BRATLLY 1
L AR FLOW SWNTCH _CHICACO LARRTY
M.m.s TIMER LAGLL LNAL
CCNTlCl. LAY | Alw BraDy T T N &00AT 1T
! ::.“” ! YoM Cowteow FARTLOW T emtoreeswraio ]
I qm TP LT PARTLOW. NS reLEnay-inG | i)
e feenTacTort | GEMEPAL LuECTRE J _crisavacozane | o
I v lsw SATLYY GuATCHES |  BY CTWiRg i 3
T%
ATIR ]
SR |
[ 52 8
~
Lo
TN

‘ ML
I MM AMD COLON CODR AL WMBA
LS - LOMT

| eny - wuTeA
i P LALY WARL UUMBAR VD & Flm G=3

P =0~ TLNOTES TRRIWMIAL. SRR WIRING SLHEMATIC tom CURWG ame TRYING OVENS

Q',%‘I‘:N“ VOOV Peati. UNIPOYAL !“ MAUGATULK , CONM.

- 8 ¥ 2829
YOUNG & BERTKE CO. [ ™
areun e

o . .




Vi

+“
3%

E :nl S BARA 1¥° w
] 5 ;

20D #27v4 = 1 CA TUBE

THRUSY WASHER

2700 « \& 10 i
FLAT WASHER ¢ z

= — = = ———

bt
L L]
| N—

!

BLARING - WIL\AN
[~ F-vs-iekw

<
Al

t LOCYW WY

L\% STUD (WELD To DAWR) i S

i \\_/?* T LOAD_ BAR ATTA

SID "W ATTACHMENT .




&é'z“ BAR <\}"w

270D =2"w * \\GATUBE

- s am Em = o -

- TRRUSYT V/ASHER
~ "\ 2:00 = (ft 1D - FLAT WALHER

BEARING- X\L\AW F\7S5-lak ®

T LOCK NUT

' 5TUD (WELD Yo BAR)

3 oA woO
ALIACHMENT
FIGURE G-4
ROTATOR ASSEMBLY
UNIROYAL , Twc NAUGATUCK , CONN. H
. dt bl il B

201282 ! YOUNG & BERTKE CO. | ™

CINCINNATIL, OHIO Ena L] i

%“013-1677

CRANTIRS ﬁ BANUPACTVRERS
j 196 R-\03\7 I
= =




qibte o L e

——

A

|| e S o
|

s 1Y)

sk




’

.ge‘m;w R e L T = aie .

— JORASY. TYPE CUHAUST WVTEM
i O NBPAM P 4200 S
(.10 (ve. enen

fon o)

1

] "% —
out m APVBR. AUD S
L] (-] (- §'S
- T

FIGURE G-5

m_-_-tm?o.m
AR (BT L sy

STYART ROTATION OF | TO 3 BV,
PRA PT, OF TANYEL THROUGM COATING
e,

@ ceman_iwoamtion oaavine atren
er 148

@) ain arguinerents ron eacw ann
NOTOR ROTATOR. (19 (Pw AY 93 P3’)

® 13985-01 croOING HO0N Th B LOCATED
AT ENCLOSURE PACE OR OTMES
COMVENIENT LOCATION FOR OPEAATOR
access.

© wnsues couman caseart wo won vaitans
FOWER IUPRLY 10 B LOCATD 20 7T OF MORE PRGOS
SRAY ABA.

®) won vontaos rowss weny may i wrvoane
OVISNIAD. APPICAWATE WHIOHT 1% 790 FOUNDS.

Qmmwmnm

©) ra001 100 10 raset momy,
@ casnneoom

(© a1 wonnane cOmornT AT WON VORTAGE
7O MAVE AT LIAST 15 BICHES CLEARANCE PROM Alk
GOCUMNGI0 CRIECTS FRCHT ABTCLES SIS0 VR4S

@ # nacmcauy compucTeg tve or sanet & viee.
PANT TANE. SUPPORT PUMP UNIT AND PADIT LOES
e T e
:‘“mtm' €M ¢ CONTALT WITH walst

Q) rourrnmme coviare w1 voiTaOr sd WOt
0 08 B¢ COMBUR 4MD PERESARLY MOT OVER 40 Y.
» o

® unoussmoo moes 10 8 cCovBamY
LOCATS® B4 SPAY ABLA

HOWS MEIANSG 1O MATRAL 00
SUOEINT WORED oY Vi8S

@ 8010050 CONTIOL CASSET 10 02 IINED Wt
230 VORY, 08 CYOLL 1 WL | FASE POWR.

VD Y SANIAUSG POOR 1O .\lugliﬂ o
WP SOV ‘”3{(: ;"l‘.b N

SCOOOCAIOS ST HaVE WMOOTE SOVEMIN Wl
D A0 P0IE BEVESIAL AT (Mn fed O STROES

SIMONL 0 aus! IF ADAATANE &% alt 08
COMBIAMT AV ANV MRICHS U0

O wxreccaron wwon wat # Uve. We we
008 OF VERATION

N o T T o R - ot o su——

a7




I T

YWot| ZACLOSUPE SINERT= il 7eP_ D!
e A TATs Jc ToJe lFlal H J
SFE ALA [CiucHes 47 Y] Ja Js-0fed 7. 75 127-0] 2
BOVNET DWG (SH12) [Memic(memeifioi=]. B [ives]2 a9z on)imofisof[z 459 [ w0

Tl FILTERS - -
! CUE T RAME
Il FeamEs

{4l of
2 3 La-
L -

AMorcr

Frlll B DAL LAE H ER-DUCTS - r’jﬁg 5

C
$

(1) 4" moe sPoaEr —

. M
ree Sceew

TYPEA (1 REQD)

EXHALS] ITA £ O/ Frulatuwes L

H — =

-\_-

]
A

oo cowmaraars o

|

2A Lo A wcews x::_‘

secTion/C-C

S—— ZTANL /G

SEAM RELs

|

508" 204

\BTYPJ' < U

CAHAVLT STASK RiGHT CF :ycic;m(

nee B
FIRAKT STa & LLF] W Ecat@ER

| T
| | ! .
L e d '
¢
STAROVA)E
| SEAV PALELS
' -~
D
~ i
* |
T T
\ t‘l It
:l :
\1 " r




@ Yo DK Sﬁgw’ =P R I 02 FILCE FEERES - = =I=l%

siesvee b SLopP AOTES
L 4 () erce 1o B 242° 47
2 4Ll STADWC Setm rose,
BGAS.

-7 &'C‘U’l
A SIKLED CAP 4 Skl 8 o8
ALUMMIZED. i

< AL O%P JUCLT METAL TO 88
8 A 4

/?r?u‘ef ey

zescee d
' 1% raoNE ~
SFam Palys -
K ——t
|
r J - J - |
I S
1 R ___:‘___ = ‘ X,

secrro/ B-B
asns

HUMMETOR SARURVEE

U/
s - M |-- ——od AMM-\ N\ "l




m! bt B b

¢ ror
2.0%"% =

? WEFARE P
pregetont a4

i WAL GLAP CEERERD 0 DSEEN SN SS




e 8 of Cutia
.00~ 2'4xs*”

24¢ sTack
«L10"

—_—

FIGURE §-7

Shbwan N

e, -

L ! Y

ORRORATI®ON




D W
= ; L ;'P' (32
"'&;:ﬁ: cm — :}—- v, O PO b QT

et o (LIS 4 L3

s ?s¥ D DAY

e LS
Y i

AR TR,

el AP TS

DC vELLOND Sar
(3.7.3)

TR ) 3 b4
s onbas ™

LY AD 2o RTaNg

ﬁ:&&w T ‘ﬁ'l.'

CAPY GRATALEN -

S0gsa PualF COENGAD & ORBAS 00 maAl
LSRNt

PRaltns, Pelutang- & e

B ey, Petnadue - B 800

nfensl Dfaieimg - &

e v S PtedBuull SPELAPED

-




E =

AhAY

I PWIY 5 QAT

RP,M
M ssny

F ShAY.

[

[F N 1SS

e oapyY

#D“‘:w Tl

LA N

P pa TS

a‘M‘& e 374

a2~

¥ YR ALT

I ara
23
}vl-‘g‘ —Q-L-..—.
]
) 88
[§7 N

ATRE, SECAIP T O AanTBLAS
PART D
1111 ComiTANT v TALE TRANGPOATA, M A2 Ivie-
1Ay [wa At AVTE - YRAMMPORSRA n
] | Fua MR nn
" n, ¥ TERERPOERTE ARSY. L]
" IR oeul nm
[T o, b oY PEvE-h
»y v, ) a9 BT e
(144} Conel TANT Wi TAGE TAMMFREREE, 5. A -0
1] sEiTer - LEVER ACTIOM -0
e, e | corvoe a@LAY e
TCu, JEn, NeR | comrRes. AT sree
] emTee anAY pred
wa ComTReL SRLAY na
(] CouTRe. ANLAY L30T ]
17a WiTte, SWElLMAD Dv-Padl 0
(L8 PILST LiaeW Ll L]
b1, Y L. mem L]
v TLECTRONIC Woe & B ) e
L L] TLECTRemIC Twad MM "
1= FeTINNEETRA, W i
e CAPALITEE, 1.0 WD nn
reas, Vcar caraciven, 10" "
AR, pLAP caPagzitem ASAT ((EmTares § %900 4.) —
AP, TCAR CAPAL 1TEE, .1} PO jo 1]
BCAS ACAP, LOLAP| LAPALITOR, .} WP wise
(TTIP 114 SECTIPILA ASHY (Comvarws D 3A44 BELY) e
(L T1 sERITes, BB w-.
"y LisTes, = e
L TTY R INTeR, Ljeem M
L 11 auiviea, Ioe 11,1} ]
L1 sEvIATaR, hea wee-s
L TR i, e wean
lam st wo
an miLrAmgiee, 8-) & [
- iy, mmrEe, 8-160 8.V, L
we T "n
e R s
et o PR T P T O T LT sis-al

—~ae Y ¥,

3 !u-‘_&foi:”'-m “

Bl Sialrani oy

-
b
-

ﬁmﬂ 19 S0AIR, - 47 WIS,

TH1S PAGE IS BEST QUALITY PRACTICABLE

FROM OOPY FURMISHED D0 DDR o

A 1ceminay 10 190¢ (avee, P

{8 seminas 1a 1101 mow mnonm

O o1 o1 wmess & n0e-0
tovmenny.

@ 101ceres antuny & 9eg wmee
11300 GRBEL b oali .

LAAY ¢iSg wuate VS -0

FIGURE. (-8

QOIRPOIRY TQIN




b—-—k———-——-i

)]

(19

1% Y

. ®
RS, _ .

_E----L-- cwd

L

m[ H'NF l\l; HQ’

r-

Lol sshefreim] 1]




_ q b

L

—

A :ﬁ

T_..Tln.m- it - -

L]
.—-—q

ﬁh _:_

L

@ e it e

N Rat o

. AR Gub. ¢ 95V, | W ST SOUEARE.

. CONPEREAYS oniln CAMSY & Palt
. MR Gui. $- N u't. ) IR GREWY LAVS.

COIRPORWTON

ek

-

t

o RN
{ADA0S

-
o

AR
9C MR

L

602010 L TO CSIAS




: 8

““—’

- 2% —
(R LT g

120 0
“&f-ﬂ"i. T

fmend(?) 4:%14.(2) "D498 wugraCn Coml
p—(® 1220

3 N

3-%44 i~ eame

1.4 L
LAY ™)

S GERAS WndP QOGNS & SIS AR SA.

t SURSAEEE
FgVini GEPREN- © Yhe
Ty, GEGNES - & 00
SAEDAAS SN - & o°

% | & .
t ~r0aed




to
e
i

9 9
39

o Te T

SRty AT

TOEL E3 8 Sdamy AeQ'E. VIO V. | PR
v

. P98 QLECTRICAL SCHPMATIC B8R UG, 2001 (wet, })
. "N 21C1F00tATER 15 Q0. ACPOR O

WPPLIEA S wiling SIALANE POR 1NATAL~
:‘Hﬂ OF mPIOR, \inlt SUITCHEE, SOLOMDINS,
e,

CRBVITE 1,8,0,9 NIAIORATION 70 SO0ER
VIt W Wi LOCLAY o0,

ML EGEVIT S2M 0P PITTINGD 6 Wil
08 PRIV Ee 9T VIES. LINTPY tget AV,
CABLE € 20000 M IS\DED SAME,

SLPTES COBVIT $0AL-0PP PITY NG,

UE G, €-ON (Wn]. £) POR EBRAP BETAWLG.

v e
) Tltacadle )

— e > B CORPORATION |
. ,};,M'M"'At-‘ uwe
SRPMMNTE PYRINES (07 WeR) 3 - f-
o0 L E—

Y




B et

v

T T

-

Ll i G L R e e i

PO

1%

i

"¢

[Y "y |
v

e SUNR ——— S LS A
fravining Vi evY 1
1300 O LY o L !
l1--o p S |
e e ———

” v y g Tacty gY  oire 2—@—5

8 jye . deriDsa, $C R(C1PEQCATOR (AN
[PRNCILL] 3 + ¢

3 DARAR SmaBP Q0O GNP AR
PHRAETS YO 68 GBS MAX O

' TOLRRANCES
FRACTIONAL DMENGIONS ~ 3 1/8e
OACHAL DWICMBIONG - & QIR
ANBUVLAR DI EMEONS - & B°

T NOTES UMLESE OTHEAWSE $5ECIPND

Jnl-u]-l: s]c,shlsl }115{01*10:]

= {

L. e AT D3 SSh s d

. i A et ndSh AL SR W teem s 2 -




Pp— S + - [ L e
‘ 3
! w
|
3 s-"'gf
{ e
l ‘Y.&'J-EL
i c .
1 b1e) X‘:N'ilé‘-‘; ﬁ-r
J P N e L
ComTOC PR L —
! 13003 08 174 —
| . ]
| i £ d
| R o
| & = :
| mJ3
‘ 0
¥ BB
[ -l — e = — ——— | g e =y —— -y e P s . o e e Sl e o aaliie s cumt R cnn oY

E B VAT

s'*(-.v. - Aalh e
t

LTS S
F 5 B ue (LD QuTe BY SLIOE BAR)
£ <
5 . e (Y] neo

Ml L s i s e o e

N0 AURILIARY STARTER CONTACY mus? 8% (NTIRLOCEIO WIT™ nign
OV-INIBCI21Ine MOTOR STARTLS TUBNS OFFP miGM

YOLTAGE On Q¢F
YOLTAGR 10 Bise.

[SYXT RIS TNELINQ L] 3] ANO {1m) -I"' (1) AvaiLlany w0,

v.. 348 fu- Fv!a
10y AL

b L} "LI\I'OI|I Ani (UNSTNT QAYING
Au Tl POL @it ALLEN PRAOLEY (LeB mATION STABYIRY O SQuay

L2143}

tL LI U AY AR Y FLT LI Y KL CONTEOL TRANSOOBL S
e vy TI2-BuAds  APYC {ONTEC, TRANSPORMLE
sis vours 21204820 SPLCI%Y w/CUNTROL YRANSZORMES
118 YO TS FUD-84000  VPECIPTY W/ CONTROL TRANYPORNES
e ey e P e ST ]
1E0S RICICROLATON (ONTROLY oviamyAp LR
mountes Ut
- e e —-—— &= O
LICIT Y IATY VILESeY ) flmpmATiC vICOIW
reepn, - LD sl od
—— — ———
R R A NN ] 1 %00 L. OB
A' 10N o war vaL¥Y ) LI 11N 101 A
— — e e y
vILAEEY UV SO A YD [ IR 1-1% 1A% a W
e ot 1 %00 LI 1Y LI 1N
-
oo YAl P.oL. CVaRIN?
et s e
0 1.1
(11} .4 N0y
"e IBR .4
m 19.9 Mvy
(11} 1.4 anesy
"e [N Y 2%
(31 8.3 amry
s 1.0 amry
21l X -t
e vve : -
i ) ipeacs =
< g - o - aenes TN W « Tr O
. &
B BT A RO &]th\]
Sivy e teme  wee SELANSRN |
- .o
. - = - oo R N
i : FIGERE G- 1)
= CIORR TS — -
L. e b ot ~ L F
203 5T L~ € Te02 ]
- *C Lte =~ % % fean -

T T T I ST




T T

W"" ™Y DESCAIPTION pry
e, S—
L] mg_-ngymm_mmm @ [r 0L
LI L CONTROL PANGL % WPUT VOLTAGE { k
3 |7 ALARM OELL 1 220/440V, 60 2,10 °
T4 a3 [ ma® SPrED coNTROL 2 Q (-9 ‘{B
T TG STEP DOWN TRANSFORMER 2207440V 'e 120V S00WA 2 ®
4 ¢ | \902- MikEl MTD ASS . 1 - . .
: T | 30O RUSH BUTTON STATION & PILOT LIGHT S 15 AMP FUSED
1 9 jrsr MIGH \OUJAGE SYRASS SWITCH ! DIBCONNECT 3
9 |80 POWER SUPPLY P S5
] 10} w32 WG VOLTAGE CABLE
4 TOIIS-‘ 1/4 NPT X 3/8 NPT [ ®\
3 1215655 AR MOTCR K o=,
1 13 [1547 FRONT COVER 1
i M| 7783-32C | MACH SCR - WTX HD.
i " 67T DSk _DNFD_ALUM DEEP WELL 1.
W [\Teis- o2 | FEES TUBE AND'Y 1 1]
17 [0eeS AIR_CONTROL it | 1 =2
18 | 348 NOUNTING BRACKET 2
"7y POLE (-1, 48°)(-02,72°)(-03,108") 1.
(2017346 BASE ASSY B
| | ST04-0T TUBING, 172001 3810 ,
22[7893-03 TUBE FITTING, 3/8 NPT < 172 TUBE [
[24 ¢495-05 | SWIVEL NOSE FITTING |
1 5[8477-10 XMAUST HOSE E @/
3 ¢ | (71276 ARG FITTING OR SEE® 28 A | Il
T10581-01 WIVEL FITTING, 174 NPS 2172 TUBE 18
0 { 9704-06 _ [ TUBING, 1/2 OD X 1781 0 t
9{ 19092 Ptais - COmPOMENT ONE ( RESIN) ]
0] '°ues BB - COMPOMILT Two (CATALY ) LI
1 10196-26F [5/16 24 UNF CAP SCREW | )
2]1613-03 | SUPPORT INSULATOR v
01D CADLE CONNECTOR SmeLE vy
4] 17439 CABLE CONNECTOR (DOUBLE) OPTIONAL
3 |235-00 NIFVLE  LaulS s Pt 2
19.15 00 | 3 CPOLENT ELECTR . CAy, COMTROL, PAMIEL 1
F14
£ ' -
{40[ 91B-02 | VALVE FLuiD, 'ANST 3}
4)]| T9%2-0% Fn?'hno YRUPT x Yahose ..
47 | 1625 1] | PLG ‘purt i
43 [ TS Ol | WANOL T |
| s;n-u.c. SCeiw Y4-20WC 1
45, T134-00 | FLAT wangs Yy ° 2 t
&1 TN | wed T Ve 200G 2
a7[ 4342 04 | sremer iec AueT N
o, | GTRL O3 | STREAT -1 SAweT [ V]
497 8115 05 | eeokiuo uieccé 35007 a Vg savt 1
L] CICT 01 | Wuv, 3 wav_, WAkUAL /) NPT MEC KR NLOTRO | Ay &) B suonr toe
5] 954 03 | P TUBMG Ya00 A 041 wa J& i
A
®___br <t
- s
P-
: R |
TLUCTACAL SCIHEMATIC- € 24091 ; MiBL, 1948 R
(©)17ewe surrLED BY IR, T o e
s 19 09 WUST B LOCATED @
20 wannm raew “sramnus AL SO <
b




B3 Bl

o o

O 00e
000w

!
ELmuun

QUALITY PRACTICABLE
e

BEST
NesEID 10 DD

THIS PAGE IS

FROM COPY

FIGURE G-12

CORROR

L.
wy“,u.,g._ RIYS

204

L)




11

TERMAALS N Ntwe COMTIOL TAMOL

P AD 0N PULN  COMPONEAITS

B romems o nen vaw couTROURS
> coress uwe Wl v (v UAR)

@
-]

n“-~.'

¥ " r "X ¥ 1 3
SRAS %0 G2 A A &

o VAR .
RSN SENBD - @ WS
[ Y W
=y ___ TTN ]

RS A CREEDER GUAFND

(~X]
¢

rijg " CATALVST Lo,
| COMPOUENT TWO
sut |
|




3 DN L —
3 -]
(oX] G0
9!
anp
,aCe 5CL R
b 1
: i 1. Lammwuwmm
15 LJ'_"_WN"“‘“’ [ " uaus?mm:
N a.u&umm
o *@r o
(3 '
|u .@.— (2.0)
:_"'l?m h @q@w
=y wo
\ .« . m
1 Tl COMPOMEAT QAL

- CARLIE P
. T, S iy .
— CORPORATION
o jkmeas] o ... . ———
o -
E—]




INTERNAL SCHEMATIC DIAGRAM OF "m.ix DC CONTROLLER

—— — —— s — - — —
IWRey V .
[AA X, n "'
r f‘!ﬂ < 9 ¢ PR SUPPLY oy Bao
o4 ¢ "esvoe 4 < " 4Jov ¢
re I
2L —-——“‘:T s fii“
<so<t- b P 3 m o Res
e /‘ q&w—’:réq—c':- v
o1l \* P S :u
” 20 w I$ Lo LA
< '+ Dus s L'"
“ o8
L — *+R vOC
23 — =y
—
3 4
3 b
5 S D ) } +
g .- - MR ! ﬁ T
w52 (P i eyt Sl —
4 H o} L1t 1
! ¢ ) seerp
~——77 L 113 (:zl) ¥y ﬂ“"‘;, llfﬂ-l? REOUCATDR] — — - —1
R0 T
+ | . GRD = = *
X —C | 03 pe
T — - P
{ sy £ 7 e @ Ty 1 E
{ im oA o [ a.t <4
] }_0
1--- - M e ‘ Y e
o - dand AL 1; !
! ™ 10 < ©
.
- l l | %uke ns e Y
TYP CONTROLLER INTERLOCK CIRCUIT U > [ eV
= s R 3
. ‘ ‘ ' CA7 ' ‘ CURRENT LIMTES
alTB 16 a5 § ! s
10 MASTER T 7 | ey I ey — 5
Loreu coutipe @ = v e i
DU 19N PANE L ey ! qm.
%- [ 1] ;\:; TTORL 1
A 4E Bl ] |
= - 3 %! ¥
' ey | o - u{ T W e
O Xos !
gzjz: 1% B 7
]
faac

= ]

rz*-1

v

INTERNAL WIRING—___|
DIAGRAM OF i
DC CONTROLLER

ANIUAAS rotadONe - ¥
308 LBt PRt of WEKVES v

A TDUPRINT ENCLOSED IN DOTTID(~~-- = o, ! ! {\ =
s A COeATEC REPOTE FROA Tt | Ay :
O coNTROLLEIR e - ——— \ 1
1L WS FOA I L EI INOCATED BT ® - !
AR -,,,‘hvanv nAY:;. .;At%[ I’ lA
4 LRI CTHIRWIL SXCH: e R |
ALl BXZ T ALUES ARC N O W% AW R GEOCOOLCENSIREE & R Y T
. CApag: ARL W MNCROFARNDS i) I : L2} !
;-&’::tw l pogY “3_“’3 ' ?‘1{
wal= w18 Bustacas - :ggg i.% ) . L
Conr puaracen - i ; T ol = :
¢ Bupem geasP COmEND o $DSES VS mas l’z;'A‘ g;g.: E i f o el S
LBk o M 1
*miasw 2 . ".‘ ‘Q:-f ’ a FJ
S8 Pen b\, SVENGOP - S ggf-wt veat b 0 t t
Loy WA\ (ANEEeg v B RS A --»--:‘_’-- PR P R 1
]

’
t
'
.
]
}
[
'
¢




R0LLER = e i--:[r’-I--
B B
L v T
r \'1":‘: SO MVERRITE EBAED_ Lr"'-"—",_ — r'!"‘ ‘lw
| T TRE 3 I
- 3 STy
. —— \
14 f_ :.:
== o l L2t )
T
o ’ IR COMPENSATION BOARD

5 1 =
e g
- BEAG,
= O -TiRMINAL ON PO KR
= 170 & Ul Lot ! O —TERMWAL On /TR el
O j coNTROLLER
£ O yb— ITR-o (R0} w®
— - ™ 8 (Bua)wa

APPSR LR
Tp=-" .
= -

@a
L B ]
= L4 & BTl
{ __’_Ef,:"‘!_-:;:?l:.-ww'
L]

-a l;. " saw
. . o nan] -
-2 orl-ﬂ"lu Ll--“ﬂu ---‘. Lol
. | ]
|

Dimg

[N

PR b

O L s

2 -sarwne
LR ST ]
“m-a p .a":‘.' ;'1
T8 oA »d - SRt f-j
o 201 P - i bt e M=y - t‘io " .OL'
I AT oA m 18 e gmaim] T J
00 aerpregy g 71 oguamyusd |
R e i ol TRy P R 1;—.-#! 4
VR na ™ ol .
N T ] " =y
.J -‘:-:;“—‘l‘ LR o o ﬁ.-,-'
8 ® AR ‘3\#" rf“,J
o e . N
:: ‘;lﬁ—-} ~i =
K T e o I

U= CIRCUIT COMMON (MOT SAD )

a TwAarep oF

WIS AD INCACATTD (T

wilfs AR NOT )
O—-3iavwntn 2/ C2UTERL TRl

FIGURE: G-11

RANSBURG ELECTROCORMNG CORP

LT e T ]

o CONTROULS

et ¢ AR .

13140

P o

THIS PAGE IS BEST QUALITY PRACTICARLE
rans ANy M il 10 NG




/2

® &1




L ero
/ £
en
3
"o ctl
7D
sc I *’S 2 6' } % 3 @
o - 74
o
- I80K.
ns
S g ‘soww
> ne Ras
— a0 18- ssacee
«©e Yaes
20" Sreock

S zax.

c_.q,.___.’u-)

© LAV3IBYLS TELIY
® £00V TERM.
8 SUPAR KD BY PANSBUES

[ 2
O
~

NPEE RS
130 3£C.

wP32AS
/50 3£C.

FIGURE G-15 )

>- REF BRNSBLEG OWE. M2 £- 1802

4 ¢ ¢t 2 ¢ 3 1 4 1 11

101

[ WS U B U U L

PP U S S S U §

1RTD ERLLE TIMER rPSCAE 15.) a

12CRVIEERTY &3 PIS 1S vAL |

L) (\S81-1177 - 95 NEN A UN L 1l W’

£l HAIF ) IRMIRP Fi73E

Swt 1LN 158025 S

wWiTlw

§ <<l

gt I Fa8T B8 & BLX SPTam

FOP ECON IMMDEL

VRRIFBLE STPOXE TR 80x

RE 744

el BV ~ W rne
- ENY l'-‘.

Ll T B
s

EDON wevernias ss0oucrs oo

L3 e

17l 194

o= 7 & /




APPENDIX "H"




il

¢

L E M. NO. OF DOC. MNO CONID. v Ia
, ' CONTINUATION SHZET 1 2
Nang OF OMNER0R 08 CONMACION
MM NO. SUPPLIES/STRVICES QUANTRY I UnNI? UNR PR ANOUNY

ATTACHMENT 2

Water Pick-up and Measurcment Detorminationa

1. Prior to initiation of testing as specificd in Tables 1 and II, the Contractor
shall caonduct the following tests on the retained prototype pairs of boots:

(a) NWater pick-up - Entire boot (with collar removed) immersed for 16 hours
at Room Temperature - not more than 5.0% increase in weight,

]
(b} Split boot into 2 jarts along mold-line and obtain boot dimensions and
thicknesses.

(c) Mecasurements for size determination:

le Uppor = After the boot is cut into two parts along the mold lines,
refit the scctions around the last to insure that the cut edges meet, each other
and the proper size dimensions have been achicved.

2, Outsole = Cut out the outsole from Lhe boot and uje the last bottom
pattern as a measurcment device to insure that the proper size dimensions have
been achicved.

(d) Thickness Measwiments = A description of the points at which the thick-
ness mcasurcmenlis arce to be made are as follows:

lo Upper Scction:

&¢ Mcasurcmont points 1, 2, 3, 4y 5 and 6 are all located at the
top edge of the boot. lvints 1 and 2 arc located on vach side of the front mold
parting line. Points 3 and 4 are located on each side of the rear mold parting
linc. Points 5 and 6 wre located on each vide midway between the front and rear
mold parting linc.

be Measuremut points 7, 8, 9, 10, 11, L? arc caactly in the samo
position relative to the mold parting lines as lho.,c in the paragraph above except
that they are all located on a line parallel to the top cdge of the oot and 6 inches
dowmn from the top cdpe of the boots

€s Mcasurement points 13 and 14 are located on ~ach side of the rear
mold parting 1Ine approximatcly 8} inches down irom the top edric of the boot.

de Mcasurcment points 15 and 16 are located 5 inches from the
bottoa of the outsole mcasured from the front of the toec along each side of
the mold parting linc,

W-00-02 209 © 6.6 SOVIUBITE $000uNS GONEd + UM D-=A00-000
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ATTACHMENT 2 (continued)
e, Measurcment points 17 and 18 are 2 inches above the bottom of
the arch at the point where the sole lugging begins,

« fo Mcasurcment points 19 and 20 are located 3 inches from the
bottom of the outsolc measuced from toc on each side of the front mold parting
line, ’

Le¢ Mcasurement points 21 and 22 are located 2 inches above the
bott.om of the outsule and 3; inches back from each sidc of the front mold parting
1line.

2. Measurement Point Thicknesses

Insulation ‘lniciness

Point Numboer Ranpro = Inches
1y 25 3y Ly 5y 6 «100 - 4200
7, 8, 9, 10 «500 = 700
11, 12 «4,00 = 600
13, U 0500 = 4700
15, 16 600 - 800
17, 18 o700 - 4900
19, 20 700 - 4900
2, 22 700 = o900

3, Outsole - Cut the ocutsole into two parts in the lengts direction along °
the center line of the outsolce The following mecasurements arc to be made one inch
in from each side of the cunter line:

Insulation Thickness

* Location Ranpe —~ Inches
Hoel (includes cloat) 1.750 = 1.850
Ball (inclwlcs cleat) 1.000 - 1.100
Arch (does not include cleat) 0750 = 0.850
Cleat 0,200 - 0,300

2. A pair of standard calipers shall be used to determine the actual thickness,
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