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Preface

A technical assistance project requires a tremendous amount of personal
interaction with the client firm. The project in question was no exception.
The plant layout and office design phases were accomplished with a great
deal of consultation and revision. The consultant was on site and actively
assisting during every major undertaking, i.e., moving into the new facility,
installing new services, installing new equipment, negotiating with equip-
ment suppliers, interviewing key personnel, discussions with subcontractors,
etc. Twenty—-eight site visits were logged during the course of the project;
three visits were made to the mold tooling contractor; two visits to building
contractors; and two out-of-state trips, one to a candidate mold maker and
one to an equipment supplier. An estimated 40 telephone conversations were
carried on with individuals of the client firm, and 20 telephone conversations

were held with third parties in behalf of the client firm.

Also, a great deal of behind-the-scenes research was carried on in the
course of the project. Secondary sources were consulted on processes,
materials, and equipment. In several instances, individuals with specialized
expertise were consulted when the needs arose. Always there was a consi-
derable amount of reflection before any document was prepared or any recom-

mendation made.

Many accomplishments were made as is evident from the entire new look
of the manufacturing plant. A number of other eminent accomplishments are

forecasted in the narrative portion of this report.
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Introduction

Atlanta Umbrella Company, a manufacturer of umbrellas, began operations
in 1965. The company has always been located in Decatur, Georgia, although

it has moved twice since then.

The company experienced rapid growth during the first three years of
operations attaining a sales level of $430,538 in 1968. In this same year the
dollar value of umbrellas imported into the country doubled. The company's
business began to soften after that, and the botton fell out in 1972 by which
time the dollar value of imported umbrellas had redoubled. At this point

imported umbrellas accounted for over half of the United States market.

Faced with this situation, many umbrella manufacturers were forced to
close their doors; other manufacturers began to import umbrellas to wholly or
partially meet their demands and reduce their own manufacturing costs. Atlanta
Umbrella resisted the trend and continued to manufacture all of its umbrellas.
Today Atlanta Umbrella is the only umbrella company to manufacture all of its
umbrellas. This is not total victory, however, because the company has virtu-
ally lost all of its mass market for umbrellas and is surviving on its special-
ity umbrella business. Sales revenues in constant dollars fell to half of the
1968 high during the years following 1972; output fell to one-third of the
1968 level of production.

The company applied to the Economic Development Administration for trade
adjustment assistance under the Trade Adjustment Act of 1974. The company's
eligibility for trade adjustment assistance was certified in February of this

year.

The company proposed a recovery plan centered around a one-piece-canopy
umbrella invention of the principal of the company. This concept preempts
many of the sewing operations necessary on conventional multi-panel umbrellas,
and makes it possible to manufacture umbrellas of unusual aesthetic appeal. The
principal also proposed to employ plastic molding and extruding operations to
fabricate umbrella components which were being purchased from offshore suppliers.
Seeing these two concepts as a strong rebuttal to imports, the Economic Deve-
lopment Administration committed $950,000 in loans to the company to implement

its plan.
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As part of this assistance the Economic Development Administration also

providied up to $10,000 of free technical assistance to the company to help

in getting the project underway. The Engineering Experiment Station was the

successful bidder for the contract to help the company. This report covers

in brief the assistance provided to the company during the past six months.
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NARRATIVE

The first task that I undertook was to make a plant layout. No less
than 10 meetings with the principal at his previous place of business or
at the new site were necessary in gathering enough background information to
make the plant layout. In route, at least four plant layout arrangements were

discarded in favor of the final layout.

I first established the process flow and recorded it in a process flow
chart (drawing AUPL-1l). The process reflected in this flow chart is the
proposed process to be employed in the manufacture of the one-piece-cover um-
brella. The one-piece-cover concept will preempt many of the sewing operations
now in effect on conventional multi-paneled umbrellas. New plastics molding
and extruding operations will be employed to produce many components of um-
brellas which are currengly purchased from outside sources. Large-scale printing
and laminating processes are proposed to be performed on the piece goods material

so as to produce umbrellas cf unusual aesthetic appeal.

Next, I constructed a relationship chart (drawing AUPL-2). This chart
systematically forces the investigator to consider factors other than material
flow when making a layout study. You will note on further reading that there
were many other considerations, some of which were very important to the
principal. I gave due consideration to his wishes, providing they did not vio-
late good layout practice to any great degree. The factors considered important

and the degree of their importance are illustrated on the referenced drawing.

By inspecting and measuring the operations in the previous, 6,000-square-
foot plant, I got a general idea of the size relationship of the areas, one to
another. I then scaled up the operation to provide five times the existing
capacity of the previous plant. It was necessary to make knowledgeable estimates
on some of the areas because no specific equipment had been selected for use in
these areas. Over half of the plant was in this latter category, making the
plant layout a rather abstract exercise. At this juncture, I decided to limit
the plant layout to showing only designated areas, since much of the equipment
presently in use is scheduled to be phased out, and most of the new equipment
would be decided upon at a later date. As an aid to understanding what I was
doing and for the sake of documenting the analysis, I constructed an activities

area and features sheet (drawing AUPL-3). This drawing shows how the area and



service needs of the designated areas were beginning to take shape. Fortun-
ately, the 20,000-square-foot facility leased by the principal appeared to

be sized to the requirements of the future plant.

Initial observations on the leased building were: The building was
completely air conditioned, reducing the amount of facilities engineering
to that of advising on measures to increase effectiveness and comfort which
will be addressed later. There was virtually no distribution of electrical
power in the plant other than that for lighting and a few 110 volt-outlets, so
departments could be located freely without consideration of priximity to
power sources. Only one small 10 x 10 foot office was in evidence, so the

need to design additional office areas seemed immediate and important.

After preliminary studies described above and lengthy consultation with
the principal, I concluded that the overall concept to be followed in the plant
layout, briefly stated, was to maintain a good material flow and to locate heat-
producing machinery at the rear of the plant. Secondary considerations were to
locate finished goods away from the loading dock, since pilferage was reported
to have been a problem in the past, and to provide a clear view of the main
process area from the office area, since close supervision of workers is highly
valued. A great amount of automated materials handling equipment (i.e., con-
veyors) is not to be employed, as ware-~in-process moves only a short distance
between work stations, and the relatively small lots are easily handled by

hand. A combination process and product layout was to be employed.

Reference is made to the plant layout study (drawing AUPL-4) in the
following. Both shipping and receiving will be accomplished in the area adjacent
to the two loading dock doors. The plant does not have the luxury of having se-
parate areas for these two operations, but the relatively low level of activity
in these areas lessens any requirement that they be separated. A good flow of
material can be arranged to accommodate this situation, as will be seen in further

reading.

Incoming raw materials will be moved by 1lift trucks down the wide aisle
next to the south wall to the storage area provided at the rear of the plant.
The haviest and bulkiest of the raw materials will be piece goods on rolls and
plastic resin pellets in 1,000-pound Gaylord containers. Next in order of girth
and weight will be the umbrella frames, and from there a large dropoff to the
many much smaller umbrella components. The operations drawing piece goods and

plastics resin are located directly adjacent to the storage area. This is
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doubly important in the case of materials going to printing and laminating,

since the materials will most often return to storage in the same area after
processing. Materials going to molding, extruding, and layout/cutting will

not return to the storage area but will proceed through their respective

processes, eventually to reside in the finished goods inventory area.

Note that the raw materials storage area itself acts as a barrier between
the heat-radiating machinery on the east and north ends of the plant and the
labor intensive areas on the south and west ends of the plant. The principal
contemplates separating these heat-producing machines from the rest of the
plant by a curtain barrier of some sort at a later date; this layout will readily

facilitate his idea.

Piece goods will follow an almost straight-line path through processing
after being introduced into the flow via layout/cutting. Tips are applied
in the tipping operation; tops, in the topping operation. Tie wraps are made
from scraps of fabric generated in the die-cutting operation and are applied to
umbrella canopies in the same area. Specialty sewing operations are performed
as required; it is expected that sewing will become less and less necessary as
the process matures, allowing more space for other operations. The canopy is
fitted to the frame in the framing area. The opened umbrella base is steamed
to remove wrinkles. Then the opened umbrellas are placed in tight formation
on the plant floor and allowed to dry. When dry, the canopy is collapsed and
rolled neatly, the tie wrap is snapped in place, and the topping ferrule is
staked in place. Then the base is either put to stock or is sent to finishing.
In finishing, the base in assembled with the proper handle and tip cup. Before
packaging the umbrella is inspected and the logo tag is applied. The orders
are collected and packed in shipping containers, and finally the containers

are palletized in the shipping area for pickup by the carrier.

Plastics materials are moved to process from their storage place on the
north side of the raw material storage area to an area generally between the
two plastics operations. Pneumatic loaders move the pelletized material into
charging hoppers on either molding or extruding machines. The plastics parts
produced are put to stock in the east end of the finished goods storage area.
It is conceivable that roller conveyors will be used to move boxes of parts
from the processing area to the storage area. The plastics parts are then

distributed from stock to using operations within the plant.



The cafeteria, once the room in the extreme northwest corner of the
building, was relocated to the plant floor to provide needed office space.
It is felt that the designated cafeteria area will actually be more pleasing
to the employees since it is more spacious in all directions and has better

access to rest rooms and locker rooms,

The general traffic flow of personnel will be predominantly in the six-
foot-wide aisles outside the rest rooms, beside the offices and cafeteria, and
adjacent to the main processing area. Lift truck traffic will be restricted

to the nine-foot-wide aisles.

It was decided that the layout as drawn and described above would be im-
plemented, as nearly as possible, upon moving into the new building, realizing
that gaps would exist which would later be filled in by new or additional equip-
ment. It became immediately necessary to provide electrical services and light-
ing in the processing area since the move was imminent. I worked with an ele-
ctrical contractor, previously used by the client, in designing the initial

service plan (drawing AUPL-5).

During the move I was on site directing the placement of equipment. A
move of this type is usually difficult, frustrating, and tiring. This one was
especially so =-- the move was accomplished during a very heavy rain storm, one
piece of equipment would not fit through the loading dock door, and the roof

of the new building leaked in a dozen or more places.

To expand on the leaking roof problem, the principal and I noted evidence
of the roof leaks when we first inspected the building in June. The lessor was
apprised of the condition at that time, and he agreed to resurface the roof
before Atlanta Umbrella moved in. The lessor allowed the entire two dry months
of July and August to slip by without starting on the roof, despite the constant
requests by the principal. He finally got a roofing contractor on the job
one day prior to the move, and immediately heavy rain set in and continued

sporatically for about a week.

Back to the office design effort, at first it appeared that there was an
immediate need to provide additional office space. The following were projected
to be on the administrative staff: president, plant manager, controller, sales
manager, two secretaries, and a bookkeeping clerk. There was only one 10 x 10
foot office in the building. I dissuaded the client from locating offices in

the southwest corner of the building, pointing out that both the water and



electrical service entrances were located in this corner and that this area
should be the employees' entrance. I suggested that the existing partitioned
area be double decked in two phases: first, the empty mechanical services
room should be converted to an office and reception area on the first floof with
a mezzanine office above; at a later date, the locker room-restroom-cafeteria
area should be double decked with a suite of offices. (See sketches of the
final arrangement, drawings AUOL-1 and AUOL-2). I reviewed the plans with a
building contractor and received a ball park price of $60,000 on the project.
This expenditure could not be justified at this point in time. Therefore, I
suggested that the cafeteria be relocated on the plant floor, freeing up this
area for offices, and that the mechanical services room be converted to an
office and waiting room. (Refer to finished drawing AUOL-3). The total cost
to the contractor was estimated to be around $6,200, including heating and
air conditioning installation. The principal added some embellishments after
the drawing was made, which should bring the total cost to about $7,600. I
sent the plans to three contractors selected by the client. Two visited the
site, and one of these bid the job at around $11,000. The client has not yet
made a "go" decision on the construction.

As previously mentioned, the leased building is totally heated and air
conditioned. Following is a brief description of the systems and some suggest-

ions for increasing their effectiveness.

Five gas-fired heating units are hung under the roof trusses. (Refer to
drawing AUPL-4 for unit location and direction of delivery.) Four of the units
are 225,000 BTU units and the one in the shipping and receiving area is a 105,000
BTU unit. I suggested that the unit on the east end of the plant be relocated
to a position approximately 45 feet from the west wall and 12 feet from the
south wall and directed northeasterly. This unit will not be needed on the
east end of the plant, since all of the heat-radiating equipment is located
there, and the main process area needs a source of heat nearby. The direction

of the unit in the shipping and receiving area also could be reversed.

Additionally, I suggested that six or more free-hanging ducts designed
to combat heat stratification be dispersed throughout the process area. Refer
to Exhibit 1 for an explanation of this type of device, the names of several
different suppliers of this type of device, energy saving estimates, and price

lists.



Setting the thermostats to a maximum of 68° during the period the plant
is operating and setting them back to 55° when not operating should be

standard procedure.

Four roof-mounted air conditioning units cool the manufacturing area.
They are roughly located in the vicinity of the four "I" beam columns shown
on drawing AUPL-4., They are, from west to east, one 1l0O-ton unit, one 20-ton
unit, one 1l0-ton unit, and one 10-ton unit. I recommend that only the 20-ton
unit be run as a general rule. The western 10-ton unit could also be turned
on when needed on unusually hot days. The other two units should be periodically
turned on for short periods of time for exercise; air conditioning units

deteriorate when they remain idle for long periods of time.

There is no ductwork associated with these air conditioning units; direct-
ional vanes direct cool supply air radially, and a central return air inlet
draws warm air into the unit. Such units are not uncommon in industrial plants;
they offer first cost advantages but are not very efficient. Some efficiency in-
crease can be gained by extending the return air duct within eight to ten feet
of the plant floor (in some instances a booster blower is required in long ducts).
The rationale is that the air conditioning unit is prevented from returning the
very hot air under the roof to the cooling coils. This is actually the re-
verse of the measure recommended to increase heating efficiency by preventing
stratification; it actually promotes stratification. I do not recommend the
above measure with a high priority because the efficiency gains are modest;

then, only the 20-ton unit should be considered for retrofitting.

Setting the thermostat to a minimum of 78° during the period the plant is
operating and shutting the units off when not operating should be standard

procedure.,

The electrical service needs of Atlanta Umbrella, present and future, are
addressed in Exhibit 2, I supplied this brief to the company for its own use

and for its negotiations with the Georgia Power Company.

Previously, I indicated that I worked with the company's electrical con-
tractor in designing internal distribution of power (see drawing AUPL-5). Sub-
sequent to this we installed a 460V, 3 ph, 200 amp distribution panel in the
southeast corner of the plant, and we plan to install another panel of the
same capacity on the north wall at the intersection of the molding and extruding

areas. This will complete the major distribution of power within the plant.



When the initial business of laying out the plant, laying out the
offices, and advising on facilities was completed, I began the equipment phase
of the project. The principal had ordered several major pieces of equipment
prior to the start of this project on which he required installation and start—
up assistance. The principal required assistance in selecting some additional
pieces of equipment. Finally, the principal wanted several pieces of special-

ized equipment designed and fabricated.

It was apparent that there were four or more separate good-sized projects
involved under the general category of plant equipmeﬁt. In an effort to avoid
inefficient vacilation between projects, to outline the steps in accomplishing
the projects, to give some structure for scheduling, and to give the princi-
pal a feel for the amount of time and effort involved in these projects, I did
a brief PERT analysis of the projects (Exhibit 3). I reviewed the findings of
this analysis with the principal. Clearly, the expectations of the principal
were far in excess of what could be accomplished in the time span of a few
months. My suggestions were to delay the delivery of the injection molding
machine because the tooling would not be ready in time and to cancel the loan
of a large die cutting machine because there was nothing to cut during the
interim before the delivery of Atlanta Umbrella's own machine. The principal
agreed to these suggestions and acted accordingly. Also, I suggested that
Atlanta Umbrella actively recruit a production superintendent with a background
in plastics because the firm was in need of both supervisory and technical

personnel. I will cover this effort later in the narrative.

My work in assisting in planning the injection molding operation is
summarized in Exhibit 4, In conducting this work I made direct contact with in-
dividuals employed by Cincinnati-Milicon, several suppliers of peripheral equip-
ment for injection molding, and several mold makers. The molding machine arriv-
ed the last week in November. The peripheral equipment will arrive during the
first week in December. I expect the first molding attempts will be made be-
fore the end of the year. The first production runs will be underway by

February.

I participated in the selection of the layout table and clicker (die
cutting press). Discussions between the manufacturer of the equipment, the
local sales representative, the principal, and myself resulted in saving the
principal $45,000 in the cost of this equipment. Going to progressive cutting
made possible a significant reduction in the platen size and tonnage of the
clicker, and the length of the layout table was reduced by eight feet. I
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devised a method whereby fabrics with patterns can be laid up in registration.
This will require some design changes in the layout machine and will be
undertaken when and if necessary. I accompanied the principal on a trip to
the clicker manufacturer during which we made a final check out of the machine.
The clicker was delivered in the last week in November. Installation is com-

plete and the machine is ready for duty.

The principal purchased a transfer printing machine from a used machinery
agent. The principal hoped to modify this machine to extend its use to lami-
nating a plastic film on a fabric. He was advised by the equipment manufact-
urer that this concept had a high likelihood of success. I was skeptical
and pointed out some potential problems but agreed that there were substan-
tial benefits to be gained from getting double duty from the machine. The
principal contracted the services of a service engineer from the original
manufacturer of the machine to check out the machine and to assist in refitting
it for its second duty. When the machine arrived, it was immediately apparent
that the machine had seen much more service than the agent had represented.
The service engineer arrived a few days later to perform his task; I assisted.
We discovered that the machine was seven years old, was third hand, had been
altered in several ways, and was generally in poor condition. The principal
confronted the agent with these facts, upon which he reportedly agreed to
cancel the sale, withdraw the machine, and return the down-payment. To my

knowledge, final disposition of this matter has not been made.

The above events caused a setback in the firm's plans to get into the
production of a one-piece umbrella canopy early next year. I advised the
principal to consider contracting outside services for printing and laminating
the fabric, thereby making it possible to meet the production schedule and
giving time to carefully select printing and/or laminating equipment. The

principal is now actively negotiating with several firms in this regard.

I accompanied the principal on an equipment shopping trip to the Bobbin
Show/AAMA Convention which was held in Atlanta during September. We made
contacts with several firms supplying equipment with possible applications
suitable for Atlanta Umbrella. This equipment is under investigation. I
made a suggestion that a belt-loop-making machine be employed to make umbrella
tie wraps, which the principal readily accepted. He plans to order one or more

of the machines very shortly.



The principal also has become aware of the very popular use of pneumatic
devices on automated equipment from seeing the devices on equipment at the
Bobbin Show and noting that most of his new equipment will require air
service. I am assisting the principal in determining his compressor needs,
locating the proper compressor, providing services for the compressor, and

routing the air plumbing.

The principal desires to use a snap-on plastic tip, automatically
applied, instead of metal tips, sewed in place. I designed a tip (drawing
AUMD-1) and started working on a conceptual design of a machine that would
perform the tipping operation. Very little progress was made in that design
due to the many other project tasks needing attention. Realistically, de-
signing, fabricating, and debugging a piece of equipment requires a signifi-
cant amount of time and effort. I estimate that it would require as much time

as was allocated to the entire project to accomplish this one task.

The need for an automatic topping machine was satisfied by selecting and
purchasing a machine; therefore, there will be no need to design such a

machine as was originally stated.

The principal desires to automate the current canopy steaming operation
(described in the preceding discussion on the plant layout) by employing some
sort of conveyor to move the umbrellas through a steaming and then a drying
process., Several configurations were considered before it was discovered that
the steaming process would not be required on the one-piece canopy product.

In the processing of the synthetic canopy material, temperatures of 3OOOF and
pressures of 400 psi will be employed; therefore, the material will not be sus-
ceptible to wrinkling in the normal processes of making umbrellas nor will it
respond to anything as mild as a blast of saturated steam to remove wrinkles.
The present steaming system will continue to be employed on the conventional
product line, since the volume of this business is scheduled to remain constant
or perhaps decrease after the introduction of the one-piece canopy product

line.

The need for additional supervisory staff personnel at Atlanta Umbrella
is most acute and is becoming more so as the scope of operation increases. The
day-to-day problems and tasks associated with the new processes and attending new
equipment are expanding at an exponential rate, and the marketing, supervisory,
and business management needs are also beginning to increase. The principal

and I discussed this matter when we reviewed the many tasks identified in the
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PERT analyses. Realizing that only one additional individual could be
justified at this time, we proceeded to describe an individual that would
be best suited for satisfying both the immediate and long-range needs of the

firm,.

The firm needed a technical individual; this suggested that the in-
dividual be an engineer. The firm needed a manufacturing manager; this
suggested that the individual have supervisory experience, if not as a plant
manager, as something closely related. On the other hand, the firm needed
someone who would actually get out on the plant floor and work with his hands,
setting up equipment and trouble-shooting equipment. The latter requirement and
the fact that the new individual would of necessity have to work in rather austere
surroundings for some time and that his salary must start at a modest level
until the firm has recovered made the task even more difficult. We termed this
individual a "shirt-sleeved-manager" and proceeded in our search. I wrote two
ads (Exhibit 5) and had them run in the "Georgia Tech Alumni Placement Bulletin".
Several individuals responded. I reviewed their resumes and made recommendations.
One candidate appeared promising. The principal had a personal interview with
the individual. The principal desired to solicit more candidates. Therefore,

the firm ran a classified ad in the Atlanta Constitution requesting applicants

for the plant manager job. Twenty-two responses were received. Again I re-
viewed the resumes and made recommendations as to which candidates were most
promising. The principal retained a testing service to administer a test to
assenting candidates in an effort to quantify their merits and abilities.

Three candidates were interviewed by both the principal and myself. Each
candidate assented to and took the test. One of these individuals was hired.

He does not have a degree, but he has the required experience in plastic molding
and has been a production supervisor; also, he is a handy person, having basic

knowledge in mechanical and electrical fields.

During the course of the project the principal and I conferred on many
miscellaneous subjects. We discussed marketing strategy for the new product.
In this vein, I provided the principal with world market information on
umbrellas (Exhibit 6). This information was volunteered by Dr. Alexandrides,
Professor of Management, Georgia State University. We discussed wage and
salary administration and employee benefits. The principal presently feels
that the vast majority of his hourly employees would object to any deductions
in their paychecks to provide for benefits and that the firm could not comfort-

ably carry any additional burden at this time. My ideas regarding a vacation

10



policy were favorably received and may aid the principal in making decisions

in this regard.
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RESULTS

Plant layout is completed.

l.

Lighting plan is completed. All lights presently needed have been
installed and provisions are made for additional lighting.

An air conditioning system was already in place in the plant.
Recommendations were made that will increase the effectiveness

of the system and decrease the operating cost.

Adequate heating capacity was already in place in the plant. Recom-
mendations were made as to moving and/or redirecting some of the
units. Also, recommendations were made that will increase the
effectiveness of the system and decrease the operating cost.
Recommendations on the placement of each piece of equipment was
made. Although the placement of discrete pieces of equipment was
not shown on the plant layout drawing for reasons given in the
narrative portion of this report, there was never any doubt as to
placement of any of the equipment nor has it been necessary to

move any of the equipment since its installation.

There was practically no electrical distribution in the plant.

A distribution plan for the entire plant was made, and 80% of

the installation is completed.

A forecast of electrical requirements for the plant was made, and
pertinent information regarding energy management was provided.
Extensive use of conveyors in the plant does not appear to be
warranted. Plans are to use some roller conveyors in the plastics
fabrication areas, but an exact layout is premature.

Storage and shipping areas were designated in the layout. Spacing
and orientation of shelving were directed personally by the
consultant. Housekeeping, never a strong point of the firm, appears
to be improving. Aisles for movement of personnel and material have
been designated. A 1lift truck has been purchased, and there are

plans to go to pelletized storage in the future.
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9. Excellent facilities have been provided for the employees, including

cafeteria, locker rooms, and well equipped rest rooms.

Machinery to be designed.

1. An automatic topping machine has been selected and purchased.

2. The need for an automatic steamer is doubtful as is explained in
the narrative. In any event, the principal is in agreement that
the automatic steamer is a very low priority project.

3. A new snap-on plastic tip was designed and some preliminary research
for a design project was started. See narrative and recommendations

for further clarification of this aspect of the operation.

Architectural designs and drawings were prepared for several different
office arrangements. The consultant conferred directly with building

contractors on these matters.

The consultant conferred directly with equipment suppliers in behalf
of the client firm. Recommendations were made on every piece of equip-

ment purchased and all tooling purchased.

No concentrated effort was made to formalize salary and wage admin-
strations systems, but many aspects of this were discussed with the princi-
pal, including matters pertaining to benefits and vacations.

The consultant assisted in recruitment of personnel by writing

advertisements, screening resumes, and interviewing candidates.

Estimated capital savings to the firm due to assistance by the consultant

(does not include any cost of services):

Scale down of clicking machine* $45,000
Layout of electrical services 1,000
Use cafeteria as office space 5,000
Cancel loan of clicker 4,000
Delay delivery of injection molding machine 500
Savings on mold tooling 5,000
Supervision during move 300
Abort retrofit of transcolorizer 4,000

Total $64,800



F. Estimated annual savings due to assistance by the consultant over

and above substantial savings inherent in the recovery plan:

New tie-wrap making machine $ 8,000/yr

Heating savings 1,000

Air conditioning savings 1,000
Total $10,000/yr

*As indicated in the narrative this saving was made possible through the
collaboration of the equipment manufacturer, the sales representative,
the principal and the consultant.
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REMAINING WORK

Design an automatic tipping machine.
Start up injection molding operation.

Assist in deciding whether to and/or how to process price good
materials in plant.
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Heat rises. In most industnial
and manufacturing buildings
that means heated air builds up
near the ceiling where it is
wasted, while employees work
near the cold floor. This
phenomenon is called heat
stratification, and occurs with
nearly all heating systems.

Sowhat? First, it wastes your
heating dollar. Seventy-five
percent of building heat es-
capes through the ceiling. The
higher the ceiling temperature,
the greater the rate of heat loss.
Insulation siows the heat loss
rate, but cannot prevent stratifi-
cation.

Second, cold work areas
mean employee discomfort.
And that can mean diminished
dexterity from cold hands, low
morale, and high absenteeism
during winter months. Now
there's StratoTherm™ to make
your present heating system
more efficient, at very little cost.

The principle is simple.
StratoTherm® draws in heated
ceiling air and gently dis-
charges it at fioor level. This
action establishes natural con-
vection circulation of room air.

Get that
wasted heat
“backinto %

girculaion |
forbetter - -
plant comfort ;
dupto24%
savings in
heating costs

alone.

Here's what it can mean
to you.

Save up to 24% or more on
heating costs. We're confi-
dent that if your building sufters
from heat stratification,
StratoTherm®™ units property
installed and used wil easily
pay for themselves in heat sav-
ings within one year.

Make your plant more
comfortable. You'l feel the dif-
ference, and your employees
will too. Typically, you can ex-
pect to raise fioor temperatures
from 5° to 10°, while actually
lowering heating costs.

Utllize secondary heat
sources. Every plant receives
a substantial amount of heat
from secondary sources such
as solar energy, machinery
and processes, electric light-
ing, and workers’ caloric loss.
StratoTherm® helps circulate
that heat, so on sunny winter
days your heating system can
run less, and on occasion may
not be needed at all.

Read the details at right and
on the next page. Then con-
sider the economies and in-
creased productivity it can
mean for your company.

Ceilings

of industrial buildings are a
hotbed of heat stratification.
Warm air stagnates in a layer
against the ceiling, resutting in
large temperature differences
between the floor and ceiling.
To achieve even a brisk 60° at
working levels may mean ceil-
ings reach 95° to 100°, resulting
in excessive thermal loss
through the roof. The more ceil-
ing temperatures are reduced
by StratoTherm®, the greater
the savings.

Power units

are engineered for maximum
efficiency, using about 20
watts. They should be placed
within 18" of the ceiling. Warm
air is continuously forced to
fioor level through the inflata-
bile ducting at the rate of 120
cubic feet per minute. The fan
motor is UL listed and guaran-
teed for three years operation.
Instaliation is simpler than
hanging a light fixture.

Ducting

may be easily adjusted to fit
any ceiling height. Available in
standard lengths of 20°, 30"
and 40°. Lightweight and
durable heavy duty inflatable
plastic ducting is fiexible to
withstand accidental contact.

One Strataherm

unit will de-stratify an area of up
to 1500 square feet. In muitiple
installations, each Strato-
Therm® will de-stratity 2000
square feet of floor area.
Obstructions to the room's air
movement, such as area
dividers, may require closer
spacing of units.

AL floor level,

warm air is exhausted into the
strata of dense cold air. It
intermixes and rises, forming a
convection current which
circulates from floor to ceiling.
This continuous mixing is gen-
tle, with no noise or harsh
drafts.

Model SP




Solving the problem

Mother Nature provides the simplest
solution, which is itself, the cause of the
problem. Heat rises.

Using that simple physical phenomenon,
the heat syphon recirculates stratified
heat at super efficiency, functioning as
a thermal (convection) generator. It takes
a modest but continuous supply of air off
the ceiling and delivers it to the floor.
Mixing with the colder air at fioor level, it
creates a gentle rising current, a
thermal. This continuous action results
in a substantial increase of floor
temperature. . .a decrease in ceiling
temperature.

Warmer floors mean increased employee
comfort, higher working efficiency,
reduced absenteeism.

Lower ceiling temperatures

Means an immediate and direct
reduction in your cost of heating. In a
typical stratified situation, differential
temperatures, ceiling to floor, range up
to 30 degrees, often more. A reduction
of just 15 degrees at ceiling level will
convert to a floor increase of 5 to 10
degrees and a reduction in cost of
heating in the range of 10% to 24% and
more.

How much savings?

Impossible 1o say for sure—100 many
variables. A fair guess is at least 10% of
direct costs, plus dramatic improvement
in work environment.

Installation costs? For a 20 foot ceiling,
about 2-1/2¢ per square foot of fioor
area, and the actual installation is a
simple hang-it-up and plug-it-in.
Operating cost is about the same as a 40
watt light bulb.

Pay back? Obviously faster in Ohio than
Florida. . .within a few months in some
cases. Savings will continue.

Simple, effective, efficient

The quiet, gentle circulation provided by
thermal generation minimizes discomfort
resulting from evaporative cooling
associated with rapid air movement.
Wind chill factor, even indoors, can
seriously reduce comfort and efficiency.

Some not so obvious
benefits:

The StratoTherm Heat Syphon™
recycles heat generated by lighting,
machinery, processes, even human
caloric loss.

Solar heat input through walls and roof
can provide a significant amount of
warmth if cycled downward from ceiling
with a StratoTherm Heat Syphon.

Specifications:
65 # Test Support Chain

Housing: Injection molded ABS SE
grade

Power Supply Cord: SPT 2/18 7' iong,
2 prong plug

Molor: 110/120 V 60Hz shaded pole,
locked rotor protected

Motor Ratings:
20’ ceiling .42 AMP full load
30’ ceiling .55 AMP full load
40’ ceiling .80 AMP full load

Fan Blade: Molded Polypropylene,
static/dynamic balance

Ducting Rings: PVC plastic SE grade

Inflatable Ducting: Reinforced
metalized Mylar or Polyolefin (special
print to custom order).

Designed output is 80 CFM (minimum)
at 40 foot height. Actual output is higher.

Note: All construction uses listed
components. Approved by City of Los
Angeles for electrical safety.




Heat Syphon units fit any ceiling, any size plant.

Operational Testing Profile:

Data generated during six day period,
January 1977.

Building: concrete tilt-up construction,
slab floor on grade. Ceiling height 20
feet. Floor area 5000 feet. Ceiling
construction; metal corrugated, 2"
insulation. Gas fired blower heat,
mounted 15 feet above floor. Thermostat
60" above floor in central location. Two
10 x 12 foot shipping/receiving doors,
one at each end of 50 x 100 foot
structure. Located in Beaverton, Oregon.

Averages of three day test, January
21/23. Heat Syphons not running. Heat
“on’’ at 0800, set at 65 degrees.
Average outside temp., 39 deg. F. "“Off"
at 1630.

Averages of three day test, January
12/14,1977. Heat "‘on’’ at 0800 set at 65
degrees. Average outside temp., 38.3
deg. F.

Tests made with two SP-20 units running
continuously.

A Guarantee?

If you've got hot ceilings—cold floors

If you install heat syphons according to
recommendation

If you will leave them operating
continuously

If you follow normal conservation
practices, then

We guarantee that heat syphons will
reduce ceiling to floor temperature
differentials, resulting in:

Warmer working areas

Reduced ceiling heat loss

Reduced heating cost

Increased employee benefits

Rusth Industries, LTD.
P.O. Box 1519 Beaverton, Oregon 97005
(503) 644-2582

C—
AT

Averages of Three Day Test Jan. 21-23, 1977 Average outside temp. 39.00 F.

80° -
Heat “on™ 0800
“off” 1630
Set at 68°
80°
Thermometer L
Placement
o—e 19
0°
o—e 5
—o 4"
w. [ e
24 Hour Period 0200 0400 0800 0800 1000 1200 1400 1600 1800 2000 2200 2400
Averages of Three Day Test Jan. 12-14, 1977 Average Outside Temp. 383 F.
%0°
Heat “on" 0800
“off" 16830
St at 65°
Two SP-20 80°
Strato Therm
Unlits Running
Continuously
70°
80°
[ N
=0°
24 Hour Period 0200 0400 0800 0800 1000 1200 1400 1600 1800 2000 2200 2400
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Enclosed is the StratoTherm information you requested. Heat savings in the area of 24 %

are common; in fact, we GUARANTEE a minimum savings of 10% or your money back!

CEILING

20'

30"

40"

distributed By:

RUSTH INDUSTRIES ¢ P.O. BOX 1519 ¢ BEAVERTON, OR 97005 ¢ (503) 644-2582

WHAT IS STRATOTHERM? StratoTherm is an effective heat reclamation
system which brings the warm air accumulated at the ceiling back down to the
floor and into circulation.

HOW DOES IT WORK? By gently and continuously injecting the stratified warm
air into the colder strata at the floor, a convection current is established and
""Mother Nature'' does the rest.

HOW MANY UNITS ARE REQUIRED? In multiple installations, each unit will de-
stratify 2,000 square feet, so divide your total square feet by 2,000.

20, 30 OR 40 FOOT MODEL? The three models have been specially designed to
handle varying ceiling heights. For ceiling heights of up to 20 feet, the 20 foot
model; for 21' to 30" ceilings, the 30 foot model; for 31" to 40’ ceilings, the
40 foot model. All three are easily and quickly adjusted to any shorter length.

PRICE? On a square foot basis, the price of the 20, 30 and 40 foot models is
2.5¢, 3.1¢ and 3.3¢, respectively with the unit price as shown on the en-
closed price list.

OPERATING COST? The 20" model operates at about the same cost as a8 20
watt lightbulb, other models are proportionately higher.

INSTALLATION? Simply hang the units equidistant apart throughout the facility,

within 18 inches of the ceiling peak, the flexible ducting falling to within 18
inches of the floor, and plugin to a8 110/120 volt outlet.

MOTOR RATINGS

CFM AMP WATT HP
120 .42 46 .062
100 DD 60 .08
80 .80 88 .12

BASED ON 3¢/KWH - OPERATING COST/1000 SQ. FT. /MONTH

IS 54¢, 65¢ & 95¢ RESPECTIVELY

J. C. WILKINS ENGINEERED PRODUCTS, INC,
5025 Roswell Road, N.E. - Suite 121
Atlanta, Georgia
Phone: (404) 255-0181
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Some Other Benefits—The JCE Heat Recirculator recycles heat
generated by lighting, machinery, processes, even human

caloric loss.

Solar heat input through walls and roof can provide a
significant amount of warmth if cycled downward from

emplo

Save heat,
Increase

ee efficiency.

CE Heat
Recirculator units

fit any celling,
any size plant.

Solving the Problem—Mother Nature provides the simplest solution, which is itself, the cause
of the problem. Heat rises.

Using that simpte physical phenomenon, the JCE Heat Recirculator recirculates stratified heat
at super efficiency, functioning as a thermal (convection) generator. It takes a modest but
continuous supply of air off the ceiling and delivers it to the floor. Mixing with the colder air
at floor level, it creates a gentle rising current, a thermal. This continuous action results in a
substantial increase of floor temperature. . . a decrease in ceiling temperature.

Warmer floors mean increased employee comfort, higher working efficiency, reduced
absenteeism.

Lower Ceiling Temperatures—Means an immediate and direct reduction in your cost of
heating. In a typical stratified situation, differential temperatures, ceiling to floor, range up
to 30 degrees, often more. A reduction of just 15 degrees at ceiling level will convert to a
floor increase of 5 to 10 degrees and a reduction in cost of heating in the range of 10% to
24% and more.

How Much Savings?—Impossible to say for sure—too many variables. A fair guess is at least
10% of direct costs, plus dramatic improvement in work environment.

Installation costs? For a 20 foot ceiling, about 2%c per square foot of floor area, and the
actual installation is a simple hang-it-up and plug-it-in. Operating cost is about the same as
a 40 watt light bulb.

Simple, Effective, Efficient—The quiet, gentle circulation provided by thermal generation
minimizes discomfort resulting from evaporative cooling associated with rapid air movement.
Wind chill factor, even indoors, can seriously reduce comfort and efficiency.

Fan Blade: Molded Polypropylene, static/dynamic balance
Ducting Rings: PVC plastic SE grade
Inflatable Ducting: Reinforced metalized Mylar
Catalog Number: 896-1 20’
896-2 30’

ceiling with the JCE Heat Recirculator. 896-3 40’

Specifications—
65# Test Support Chain

Housing: Injection molded ABS SE grade
Power Supply Cord: SPT 2/18 7’ long. 2 prong plug.

JCE Heat Recirculator |1
Catalog Number: 897-1 8’
897-2 12
specify walnut or beige

Motor: 110/120V 60Hz shaded pole, locked rotor protected
Motor Ratings: 20’ ceiling .42 AMP full ioad

30’ ceiling .55 AMP full load

40’ ceiling .80 AMP full load

Designed output is 80 CFM (minimum) at 40 foot height.
Actual output is higher.

Note: All construction uses listed components. Approved by
City of Los Angeles for electrical safety.

171 RIDGEDALE AVE., BOX 2285, MORRISTOWN, N. J. 07860 - PHONE: (201) 539-0300 JOHn G eRnST @ Inc
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Exhibit 2

Plant Electrical Service
Atlanta Umbrella Company

Atlanta Umbrella Company will soon venture into a new dimension in
electric power usage. The company had formerly experienced electric
power usage similar to that of a large residence. In fact, the company
was not even being billed for demand, only usage. With planned addition
to the plant equipment of an injection molding machine, a plastic extruder,

a plastics film laminating machine, and a sublimation printing machine the
whole situation is going to take on a difference complexion. A close look

at operating practices vrs. demand charges must be taken to ascertain if the
company should diverge from its present operating scedule of eight-hours-per-
day five days per week. This analysis should be redone periodically as
electric rates increase or operational changes are necessary.

The attached discussion on "Demand Control" is included for the companies'
use. The company is encouraged to keep track of demand charges so that it
doesn't pay more for its electric power than it should. There are a couple
of things to note: firstly, in some cases it may be more economical to pay
large demand charges rather than change efficient operations for the sake of
minimizing those charges; secondly, you can always lower your cost of ele-
ctricity if you simply don't use as much.

The new facility recently tenanted by Atlanta Umbrella has the potential
for a huge amount of electric power. The main breaker box is sized for 460
volts, 1200 amps. However, this amperage is not currently available, the
limitation being a 150 KVA transformer currently feeding power to the building.
In short, there is only about one quarter of the advertised capacity available
at this time.

There is absolutely no cause for alarm because the capacity available
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will be adequate for the current operation of Atlanta Umbrella. With the
above mentioned additions of equipment, electrical capacity will have to
be expanded by installing a transformer with a higher rating. Georgia Power
Company will do this for their customer if the customer will supply an esti-
mate of what will be needed. Following is my rough estimate of the eventual

peak demand of Atlanta Umbrella.

Air conditioning 90KW
Lighting 10
Misc. 110/220v 45
Die cutting machine 8
Extruding machine 36
Molding machine 36
Printing machine 60
Laminating machine 60
Bubble machine _40
Total 385 KW

Distribution of 460 volts in the building is very limited. Evidently the
only equipment in the plant using 460 volts was the air conditioning units.
I can foresee installing a 460 volt distribution box in the rear of the plant
to service the new equipment.

A good network of 277 volt service exists for lighting and any additional
lighting that might be installed.

220/110 volts are supplied via a 45KVA transformer in the building. A
reasonably extensive network of 220/110 volt service exists throughout the
building and could be extended without much trouble. The present transformer

should prove adequate if all incoming major equipment is to operate on 460 votls.
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DEMAND CONTROL

INTRODUCTION

The first item to cover when talking about demand control
is the term itself. What is "'demand'"? How does it affect your utility
bili? The method for calculating billing demand and ways of controlling

it are discussed in this section.

BILLING DEMAND

Most utilities charge their industrial customers on the
bases of their energy consumption (KWH) at a rate determined by their
demand (KW). The demand factor is built into the rate structure to
allow the utility to recoup their capacity expenses (e.g., sizes of
generating units, transmission lines, substations, etc.). It is much
less expensive for the utility to supply 100 KW for 400 hours per month
(40,000 KWH) than to supply 4,000 KW for 10 hours per month even though
the energy is the same.

A copy of Georgia Power Company's industrial rate schedule
"PL-1" appears at the end of this section. On this schedule is the
formula for determining the billing demand. Essentially, the demand for
a given month is the maximum amount of energy (KWH) used over any 30-minute
period. As a simple example, if two 100-watt light bulbs are operated
over a 30-minute period, the demand is 200 watts. During the next 30-

minute period, if one of the bulbs is turned off after fifteen minutes,
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the demand would be only 150 watts. However, because the billing demand
is based on the maximum amount of energy used over any 30-minute period,
the customer is charged for both periods at a rate determined by the

200 watt usage.

The billing demand is used by the utility company to deter-
mine the electricity rate. From the Georgia Power schedule, for the
summer months, June-September, it is the highest of (1) the current
month's actual demand, (2) ninty-five percent of the greatest actual
demand of any preceding summer month, or (3) sixty percent of the greatest
actual demand of any preceding winter month. For other months, October-May,
the billing demand is determined to be the great of (1) ninty-five percent
of the highest actual demand for any preceding summer month, or (2) sixty
percent of the highest winter month (including the present month). Thus

demand control is a year-round concern.
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LOAD FACTOR
A useful formula in developing a program of demand control

is that for the load factor.

Total monthly KWH usage
(Peak KW demand) (24) (No. of days in the month)

Load Factor
A load factor of 100% would be attained if a plant were operated 24 hours
per day, seven days per week at the peak demand level. Obviously, this is
impractical. Even if a good load schedule is maintained through the day,
the reduced load at night and on the weekends will keep the load factor well
below 100%. However, for optimum electrical efficiencies, plant management
should strive to maintain as high of a load factor as possible.

The way to improve the load factor is to level the peaks in
the demand profile. This involves an assessment of the plant's loads to
determine which ones can be rescheduled or turned off as the demand begins
to rise. Air conditioners, hot water heaters, air compressors, electric
boilers, battery chargers are examples of the types of equipment that can
be turned off intermittently to avoid high levels of energy consumption.

It may be beneficial to reschedule a particular process or operation to

a second shift if the demand for the first shift is high. Nonroutine tasks
such as testing new pieces of equipment should be judiciously scheduled for
periods of low demand. It is to be pointed out that once a given demand
has been exceeded during the month, there are no particular benefits as far
as rate structure is concerned for operating at a lower power consumption
rate.

Figure 5-la illustrates the demand profile over a 24-hour
period for the Wemakit Widget Co. prior to any type of demand control.

The largest peak has occured just after 10:00 am. Assuming that no

higher peaks occur during the month, the Wemakit Widget Company will be
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billed for all of their electricity based on a 325 KW demand. They
use an average of 135 KWH per day for a load factor of 42%.

In an effort to reduce their utility rates, the management decided
to adopt a demand control program. By rescheduling two of their processes
to the evening shift, and restricting the nonroutine operations to early
morning or evening hours, they developed the demand profile shown in
Figure 5-1b. Note the absence of pronounced peaks. Although the total
energy consumption of the company has not changed, the demand has been
reduced to 200 KW. The load factor is raised to 687%. The relatively
smooth curve reflects the increase in load factor due to optimum load

scheduling.
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DEMAND CONTROL EQUIPMENT

Having reduced the demand to the extent possible by setting
production schedules, the plant manager may wish to consider automatic
demand control equipment. Some of the questions which he should seek to
answer are:

1) What are the potential savings with reduced demand?

2) How much of these savings can be attained simply with

the cooperation of plant personnel?

3) Will a simple on-off load limiting device with, perhaps

an alarm serve the purpose, or

4) Would an automatic demand control system be justified?

Obviously, a plant operating with a relatively high load factor does not
have as much potential for demand control equipment as one which experiences
infrequent demand peaks. And if a substantial portion of the demand can be
reduced without expensive equipment, the economic justification for its
purchase may be invalid.

There are two general techniques for automatically controlling
demand. The first of these is to turn off loads periodically during peak
demand periods. Examples of the loads selected are air conditioners, hot
water heaters, electric furnaces, etc. - any device that may have a'"fly-
wheel" effect. In addition to trimming the demand, this technique also
has the advantage of actually reducing energy consumptions.

On-off load limiting devices monitor the instantaneous power
consumption and compare it with a preset upper limit. When the consumption

rate exceeds the limit an internal timing device turns the equipment off
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for say, five minutes. Because the demand is based on the power supplied
over a 30-minute period this technique is an effective way for reduction.

A more sophisticated method employs a Floating Demand Setpoint
Technique. With the aid of a computer, incoming feeders are monitored.
As the power consumption increases, the computer takes the necessary action
to avoid exceeding the peak demand limit. By turning loads on or off on
a priority basis the computer guides the consumption rate to the preset
maximum. If the demand exceeds a previous setpoint, the new setpoint is
established since there is no longer any incentive for operating at a lower
power consumption level. Deferred loads are turned on with available power
capacity to achieve higher load factors.

While the primary functions of automatic demand control equipment
is to manage power consumption, it can also be used to establish records
on the performance of the plant it monitors. These records will be helpful
in scheduling equipment maintenance, comparing current and previous

performance and locating potential areas of improvement in demand control.
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Page Number 4.1 Tenth Revised
(Superseding Page Number 4.1 Ninth Revised)

GEORGIA POWER COMPANY

Power and Light
SCHEDULE “PL-1”

AVAILABILITY :

Throughout the Company’s service area from existing lines of adequate capacity.

APPLICABILITY :

To all electric service required on Customer’s premises, delivered at one point and
metered at or compensated to that voltage.

All service subject to the Rules and Regulations for Electric Service on file with the
Georgia Public Service Commission.

TYPE OF SERVICE:
Single or three phase, 60 hertz, at a standard voltage.

MONTHLY RATE — ENERGY CHARGE INCLUDING DEMAND CHARGE :

First 50 kWhorless . ... .@. .. . ... 10.0¢ per kWh
Next 1,450 kWh ... @ . 6.5¢ per kWh
Next 1,500 kWh ... . . @ . 6.2¢ per kWh
Next 7,000 kWh . . @ 5.5¢ per kWh
Next 190,000 kWh . . @ ... 4.4¢ per kWh
Next 300,000 kWh = = . @ .. ... . 3.81¢ per kWh
Over 500,000 kWh .. . @ 3.5¢ per kWh

All consumption (kWh) in excess
of 200 hours and less than 400
hours times the billing demand. .. @ . ... .= 1.5¢ per kWh

All consumption (kWh) in excess
of 400 hours times the billing
demand . . .. .. ...
Minimum Monthly Bill:

A. $5.00 per meter plus $3.50 per kW of billing demand in ex-
cess of 5 kW. Plus excess kVAR charges and fueladjust-
ment as applied to the current month kWh.

B. Metered Outdoor Lighting: The lesser of (1) that determ-
ined from paragraph “A” above, or (2) $15.00 per meter
for metered outdoor lighting installations, provided service
is limited to the lighting equipment itself and such inci-
dental load as may be required to operate coincidentally
with the lighting equipment.

1.3¢ per kWh

FUEL ADJUSTMENT:

The amount calculated at the above rate is subject to increase or decrease under the
provisions of the Company’s Fuel Adjustment Rider, Schedule “FA-2".

DETERMINATION OF BILLING DEMAND:

The Billing Demand shall be based on the highest 30-minute kW measurements dur-
ing the current month and the preceding eleven (11) months. For the billing months
of June through September, the Billing Demand shall be the greatest of (1) the cur-
rent actual demand or (2) ninety-five percent (95%) of the highest actual demand
occurring in any previous applicable summer month or (3) sixty percent (60%) of
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Page 2 of Schedule “PL-1"

the highest actual demand occurring in any previous applicable winter month (Octo-
ber through May). For the billing months of October through May, the Billing De-
mand shall be the greater of (1) ninety-five percent (957¢) of the highest summer
month (June through September) or (2) sixty percent (60%) of the highest winter
month (including the current month). In no case shall the Billing Demand be less
than the contract minimum nor less than 5 kW.

Where there is an indication of a power factor of less than 90% lagging the Com-
pany may at its option, install metering equipment to measure Reactive Demand.
The Reactive Demand shall be the highest 30-minute kVAR measured during the
month. The Excess Reactive Demand shall be kVAR which is in excess of one-half
the measured actual kW in the current month. The Company will bill excess kVAR
at the rate of $0.20 per excess kVAR.

TERM OF CONTRACT:

Not less than one year up to and including 5600 kW maximum anticipated 30-minute
kW, nor less than five years over 600 kW maximum anticipated 30 minute kW.

Effective for scrvice rendered on and after September 18, 1977
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Page Number 9.5 Revised
Superseding Page Number 9.5

GEORGIA POWER COMPANY

Off-Peak Service Rider
SCHEDULE “OP-1”

APPLICABILITY :

Applicable upon request as a modification of rate schedules PL-1, MP-1, and G-1
when off-peak usage exists.

DEFINITIONS :

A. Off-peak usage is defined as power requirements occurring between the hours
of 10:00 p.m. and 7:00 a.m. daily or Saturdays, Sundayvs and Certuin nolidays.
The day on which the holiday is observed shall court as an otff-peak duy. The
holidayvs are New Year's Dayv, Memorial Day (May 30), Fourth of Juiy, Labor
Day, Thanksgiving Day, and Christimas Day.

B. On-peak usage is defined as all power requirements not included in (A) above.

DETERMINATION OF BILLING DEMAND:
Billing demand as modified by this rider shall be the greater of

(1) Sixty percent (609 ) of the highest current or preceding eleven (11) months
off-peak demand or

(2) The billing demand determination based on the on-peak demand as specificd in
the applicable rate.

METERING :

Option I — Where special metering must be installed specifical’y for the purposze of
measuring ofl-peak usage and the customer svecitically requests graphic mdtering,
the charge of $25.00 a month will be added to the customer’s bill to cover the grapiic
metering expense.

Option 11 — The Company’s standard method of metering ofl-peak usage will be two
demand meters in conjunction with a time ciock. The charge for such metering will
be $13.00 a month for the additional metering expense. Tuis method will not recog-
nize holidays as off-peak usoge.

Customers normally operating off-peak, as defined above, whose monthly power re-
quirements normally are less than 100 kWh per kW, may, at the Company’s option,
require no special metering.

GENERAL:

Service hercunder subject to Rules and Regulations for Electric Seirvice on file with
the Georgia Public Service Commniission.

Effcctive for scrvice rendered on and after September 18, 1977
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MONTH

January
February
March
April
May

June
July
August
September
October
November

December

BILLING DEMAND DETERMINATION

YEAR

Summer Months (June - Sept.)

Highest of (1)

(2)
(3)

100% of current month
75% of highest summer month

607 of highest winter month

Winter Months (Oct. - May)
Highest of (1)

(2)

957 highest summer month
60% highest winter month
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Exhibit 3

PERT ANALYSIS

Network - Two mutually exclusive networks are drawn on the following
page. The larger network represents the entire recovery
project; the smaller one is for the office space project.

Events ~ Significant events are pictured as modes on the network
drawing. A description of the events follows the network
drawing.

Activities - Significant activities are pictured as vectors on the net-
work drawing. A description of the activities follows the
network drawing. Three estimates of activity time were made:
optimistic, most likely, and pessimistic. Time estimates are
in working days.

Results - Expected completion time for each activity is labeled on the
network drawing. The critical paths are shown in double line
vectors. Note that two intermediate critical paths are shown,
which represent completion of significant intermediate pro-
jects. Slack time is indicated on major non-critical branches.

Expected Completion Network

Projects in days Standard Deviation

Office Construction 50.47 4.23

Injection Molding 97.84 5,91

Fabric Printing 67.52 4,42

One Piece Umbrella 174.50 12.16
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PERT EVENTS

No. Event Description
1. Ordered injection molding machine
2, Services for injection molding machine decided upon
3. Gathered information on peripheral equipment
4, Ordered peripheral equipment
54 Start gathering information on plastics materials
6. Order plastics materials
7. Start contacting mold makers
8. Start looking at which handles to mold
9. Decided on a mold maker
10. Handle molds designed
11. Handle molds fabricated
12. Handle molds debugged
13. Injection molding machine arrives
14. Injection molding machine installed
15. Injection molding machine debugged
lo. Start working on a tip design concept
17. Decided on a tip design
18. Tip working drawing complete
19. Tip mold design complete
20. Tip mold fabricated
21, Tip mold debugged
22. Completed a conceptual design of tipping machine
23 Completed working drawings of tipping machine
24, Decided on candidate fabrication contractors
25. Accepted a quote for fabrication of the tipping machine
26, Tipping machine fabricated
274 Tipping machine assembled
28. Tipping machine debugged
29, Ordered layout machine and clicker
30. Decided on services required
31. Layout machine and chicker arrives

38



No.

32.
33,

49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
6l.
62.
63.
64.
65,
66.
67.
68.
69,
70.
71.
72.
73.
74.
75.
76.

80.
8l.
82,
83,

Event Description (continued)

Layout machine and chicker installed
Layout machine and chicker debugged
34-48 are spares

Transcolorizer services decided upon
Start greige investigation

Greige samples ordered

Greige samples arrive

Greige decision made and order placed
Start film investigation

Film samples ordered

Film samples arrive

Film decision made and order placed
Ordered transcolorizer

Transcolorizer arrives

Drum removed

Drum prepared for coating

Drum arrives at coater

Drum coated

Drum is returned to plant

Drum reinstalled

Transcolorizer serviced and installed
Transcolorizer debugged

Transcolorizer commissioned

Lamination with transcolorized go/no go decision
Adhesive or fusion bonding decision
Lamination machine ordered

Lamination machine services determined
Lamination machine arrived

Lamination machine installed
Lamination machine debugged

Laminating operation commissioned
77-80 are spares

Start studying office space requirement
Developed alternative designs

Working drawings of office space prepared

Decided on building contractors
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No.

84.
85.
86.
87.
88.

Event Description (continued)

Advertised overhead conveyor
Sold overhead conveyor
Accepted a quote

Finished construction

Moved in
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No.

1-2

1-13
2-14
3-4

4-14

6-13
7=9
8-9
9-10
9-18
10-11
11-12
12-14
13-14
14-15
1l6-17
17-18
17-22
18-19
19-20
20-21
21-27
22~23
23-24
24-25
25-26
26-27
©27-28
28-76
29-30
39-31

PERT ACTIVITIES

Activity Description

Researching service requirements

Researching peripheral molding equipment

Awaiting injection molding machine*

Installing services

Evaluating peripheral equipment quotes

Awaiting peripheral equipment
Researching plastic raw materials
Awaiting plastics raw materials
Evaluating mold makers' proposals
Deciding which handles to make
Designing molds

Dummy

Fabricating handle molds

Debugging handle molds

Dummy

Installing injection molding machine
Debugging injection molding machine
Evaluating tip designs

Preparing working drawings of tip
Formulating tipping machine concepts
Designing tip mold

Fabricating tip mold

Debugging tip mold

Dummy

Preparing working drawing of tipping machine

Searching for appropriate contractors
Awaiting quotes on tipping machine
Fabricating machine

Assembling machine

Debugging machine

Dummy

Researching service requirements

Awaiting layout and chicker machine*

41

Time Estimate

O

o)}
o O

w O H N N N O W

)]
(@)

20

15
60

40

(]
o w

~

N NN UL O U O O

<

2
3

N WO O O

20

90

50

30
120
20
20

60



No.

30-31
31-32
32-33
33-76
49-67
50-51
51=52
52-53
53-76
53-67
54-55
55-56
56-57
57-76
58-59
59-60
60-61
61-62
62-63
63-64
64-65
65-66
66-67
67-68
67-69
69-70
69-76
70-71
71-72
71-73
72-73
73-74
74-75
75--76
80-81
81-82

Activities

Installing services

Installing layout and chicking machine
Debugging layout and chicking machine
Dummy

Installing services

Deciding on possible greige materials
Awaiting greige samples

Deciding on the greige material

Dummy

Awaiting greige

Deciding on possible plastic films
Awaiting plastic film samples
Researching the lamination process
Awaiting plastic film

Awaiting transcolorizer*

Removing drum

Preparing drum for coating

Drum in route to coater

Coating drum

Drum in route to plant

Reinstalling drum

Servicing and installing transcolorizer
Debugging transcolorizer

Testing printing function

Testing laminating function

Research on process to be employed
Establishing double duty procedures
Deciding on a laminating machine
Formulating services plan

Awaiting machine

Installing services

Installing machine

Debugging machine

Dummy

Developing office space layout

Preparing working drawings
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No.

82-83
83-86
84-85
85-86
86-87
87-88

Activities

Awaiting gquotes

Evaluating quotes

Showing overhead conveyor
Dismanteling overhead conveyor
Construction in progress

Moving into office space

*From October 1, 1978
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Exhibit 4

ENGINEERING EXPERIMIENT STATION

GEORGIA INSTITUTE OF TECHNOLOGY e ATLANTA, GEORGIA 30332

October 9, 1978

Mr. Barney Edelkind
President

Atlanta Umbrella

5340 Panola Industrial Blvd.
Decatur, Georgia 30035

Dear Mr. Edelkind:

This letter is to summarize to date my work on planning the injection
molding operation for Atlanta Umbrella Company.

The molding machine you have selected, Cincinnati Milacron 125-12, appears
to be adequate for the making of umbrella handles. The tonnage is sufficient
since you probably will not have a great deal of molding surface area and the
shot capacity may enable you to mold four handles per cycle. The Cincinnati
Milacron machine has a very good reputation in the industry and the consumer
service rendered by Cincinnati Milacron is widely acclaimed.

At the onset of the planning of your new facility I pursuaded Dr. John
Muzzy, director of plastics engineering in the School of Chemical Engineering,
to advise you on basic factors concerning manufacturing in plastics. I accompan-
ied him on a visit to your plant during which we discussed both injection molding
and extruding. Many things were discussed at this meeting; the most noteworthy
of which I will enumerate: He suggested that polypropylene be considered as
plastics material and that it be foamed by use of chemical blowing agent on molding.
We agreed, after I informed him of the relatively small amount of plastics through-
put that a bulk handling system for storing and moving the plastics resin was not
feasible. We agreed that blending color concentrate in the feed would be more con-
venient and economical than pre-colored resin due to the variety of colors you
contemplate running. He discovered that the plastic umbrella rods, you had as
samples, were not made by extruding since the glass reinforcing fibers were very
long and running axially to the rods. He suggested that these rods were made by
a pultrusion process.

When I made the plant layout study I allocated a 27' - 6" x 32' - 0" area for
the injection molding department. This was to accommodate the one injection
molding machine and all its peripheral equipment and provide work space for men
and material. Please refer to Area Designation Drawing #AUPL-4 for location of
this area in the plant. At the time of making this drawing you had not decided
on which peripheral equipment you would be purchasing so a detailed layout of
the area was not undertaken.
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Mr. Barney Edelkind
October 9, 1978
Page 2

Since this time we both have been in touch with suppliers of peripheral
equipment for injection molding machines. I feel the general strategy should be
to purchase only those pieces of equipment that are absolutely necessary to get
into operation. Once you get into operation more equipment can be added based
on a demonstrated need rather than initially purchasing equipment that is unneeded
or unsuitable. The factors to be considered when buying this equipment are:

Capacity - neither too large or too small

Price - must be competitive

Delivery - nothing over 10 weeks

Service - technician available for set up and service
Guarantee - repair, replace, or refund if not suitable

After talking to the vendors you selected and reviewing the literature and
specifications on this equipment I suggest you purchase:

1 each; water cooled chiller; Advantage Engineering
Corp., #C2W, 2 ton capacity,
460/3/60, for $3,345 with delivery in 6 to 8 weeks

1l each; blender; Thoreson=-McCosh, Inc.
#ACM224, 4 component blender, 460/3/60, for
$2,870 with delivery in 7 to 9 weeks

1 each;loader Thorenson-McCosh, Inc.
#VMI, 460/3/60, for $415 with delivery in
7 to 9 weeks

1 each; granulatr; Rapid Gramulator, Inc.
#GK 100C, 460/3/60, for $2,945 with delivery
in 6 weeks

I do not recommend you buy a dryer/desicator at this time. I realistically
expect you will be running polystyrene handles in spite of the conflicting
opinions from all sides. There are inherent problems with many of the other
candidate plastics materials the least of which is hygroscopic properties. I do
agree that polypropylene and ABS have desirable properties for some of the other
umbrella handles and components you wish to manufacture but I expect that you will
have neither the time or the tooling to get into this for a good many months.

Of late, I have visited both of the mold makers presently under consideration
for making molds for your umbrella handles. - The concept of design proposed by
each is identical: both would use the "Master Unit Die" concept with two to four
inserts as applicable, both would use the same mold texturer here in Atlanta. The
differences in the two is that the Florida mold maker is accustomed to doing pre-
cision work and I would expect his molds to be of very high quality. He would
probably be able to make the molds quicker since he is larger and better equipped.
The Marietta mold maker appears to be quoting a lower price and there are advantages
of his being in the same locality as your plant. You have no need for precision in
making umbrella handles. This mold maker is in the custom molding business and

understands what is required of a small one machine operation. He would be a
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Mr. Barney Edelkind
October 9, 1978
Page 3

valuable source of assistance in getting your operation off on the right foot,

if he is willing and he appears to be willing. The over riding factor in making
this decision is how soon do you need the molds. If you can live with a delivery
that may be 30% longer than the Florida mold maker you can save money on the
cost of the molds by doing business with the Marietta mold maker.

I have touched on many bases with respect to processing foamed plastics
on an injection molding machine. There are definite limitations they are:

distance of flow from the single point of entry
plastic size

short size

injection speed

0O 00O

Happily the machine you bought has a huge platten size and the shot size is
adeguate for the parts you will be molding. You still have to contend with a

very slow injection rate of 11 cu. in/sec. as compared with foam injection

machines on the order of 1000 cu. in/sec. Fortunately the part you are molding

has a large cross section which improves the distance of flow problems. The runner
design and size will be very important factors in determining the ultimate quality
of the product. A standard sprue busing of 1/2" to 3/4" per foot with a minimum
"O" dimension of 7/32" is recommended for use in injection machines. The sprues
should be as short as practical to minimize effects on polymer flow and injection
speed.

Individuals at Cincinnati Milacron are most confident that this foam plastics
part can be made to your satisfaction on their machine. In fact, they have
commited themselves to working with you on the project.

Your desire to have a four insert cluster with a separate mold cavity in
each insert is desirable from a production standpoint. From a tooling con-
figuration standpoint it may be somewhat difficult. It appears that the interests
for a double "H" standard master die fixture fitting between the tie bars of your
machine are too small to accammodate the mold cavity and the coring cam mechanism,
Also the attending hoses carrying the cooling water to the mold are going to be
a virtual spideweb. Another concern is that the large extensive runner system
necessary to make four foamed plastic parts in this arrangement may require more
of the shot capacity that you can spare and you won't be able to make four parts
anyway. I am not saying that the above is an impossible situation=--I am saying that
there are difficulties and risks in this approach. If we cannot resolve these pro-
blems I suggest you consider a single "H" master die fixture. 1In which case we
may be able to get two cavities in an insert provided the parts are judicious chosen
thus giving the capability of molding four parts per cycle. In any event this
guestion must be resolved as soon as possible because these molds require a long
lead time and are the current hold up in getting the injection molding operation
going.

Several candidates resins have been suggested for the handles i.e., polypropylene,

ABS, polystyrene, etc. I recommend impact resistant polystyrene for making the
wood-look handles for the following reasons:
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Mr., Barney Edelkind
October 9, 1978
Page 4

it is least expensive

it is available from a great many sources

it is not hygroscopic

it lends itself to past molding finishing
operations, i.e., painting, staining, drilling

it has a density nearly the same as wood

it is generally used when a wood-look is desirable
e.g., furniture

it can easily and satisfactorily be glued or
adhered to

A decision to use polystyrene is not irrevocable so I suggest that we not
agonize over this decision for very long.

To operate this machine efficiently I suggest you need two employees: an
unskilled operator and a skilled setup person. The operator will be responsible
for attending the machine during continuous automatic cycling. He/she will
separate the runners and sprues from the handles and sort the different handles
as they are molded. This job requires good manual dexterity and ability to work
conscientious at repetitive tasks for hour after hour, day after day. The set-
up person must have mechanical skills and be knowledgeable in injection molding
operations and equipment. He/she will be responsible for the setup of the mold
the feeding of the raw material and trouble shooting the entire operation. He/she
can also relieve the operator for his or her breaks and lunch period so that con-
tinous operation might be maintained. This person could also be trained on other
pieces of equipment in the plant if you desire to get further utilization of him/her.

It is totally impractical to expect the operator and the setup person to
be one and the same. There is simply too much for one person to do and the jobs
are so vastly different in skill and temperament level that to attempt this would
be a disaster.

Separately attached is my estimation of the capital costs; annual cost of the
injection molding operation; a background discussion of the standard cost of
umbrella handles based on the cost schedules developed for a one, two, and three
shift operation.

oL eV,

Jaﬁes C. Muller
\\Bésearch Engineer
JCM:wC
Attachment
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Capital Cost Estimate
Injection Molding Operation
Atlanta Umbrella Company

Equipment $84,075
Cincinatti Milacron Machine $58,000
Auxiliary Equipment 11,575
Blender $2,870
Grinder 2,945
Loader 415
Chiller 3,345
Misc 2,000
Peripheral Equipment 14,500
"A" frame hoist 4,500
Fork lift 10,000
Other Capitalizable Costs 28,000
Shipping & Handling 5,000
Services installation 5,000
Tooling 18,000
Total Capital Cost $112,075
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Production Model
Injection Molding Operation
Atlanta Umbrella

Assume:

85% Virgin Resin ,/1;\ > 85% Product
R
0

5% Additives » C P 5% Waste —|
E
S

10% Regrind —wl S 7 10% Runners, etc.

\

/ GRIND

=

Also assume: machine cycles once per minute, that 12 oz. of material
is processed at each cycle, and that the average umbrella
handle is 2.7 oz.

Therefore on a per minute basis

— = 10.2 o0z. Product

10.2 oz. Virgin Resin

0.6 oz. Additives =

& 0.6 0z, Waste

,J l.2 oz. Runners &
Sprues

1.2 oz. Regrind — -

(U)U’)MOONN’

GRIND
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One shift Basis*
Annual Manufacturing Cost Estimate
Injection Molding Operation
Atlanta Umbrella Company

Variable Cost $46,332
Labor $14,500
Direct labor $14,000
One operator $ 7,000
1/2 setup man 7,000
Indirect labor 500
Material 31,832
Direct materials 31,132
Resin 21,453
Additives 3,321
Electricity 5,933
Water 425
Indirect materials 700
Fixed Cost 36,849
Identifiable overhead 23,614
Maintenance services 1,200
Depreciation 11,207
Interest on debt 11,207
Allocated overhead 13,234
Management salaries 7,548
Heat, A/C, & light 1,509
Rent 3,774
Insurance 252
General supplies 151
Total Cost $83,181
L

*Assuming only injection molding running during second and/or third shift.
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Two Shift Basis*

Annual Manufacturing Cost Estimate
Injection Molding Operation

Variable Cost

Labor
Direct labor
TwoO operator
1.5 setup man
Indirect labor

Material
Direct materials
Resin
Additives
Electricity
Water
Indirect materials

Fixed Cost

Identifiable overhead
Maintenance services
Depreciation
Interest on debt

Allocated overhead
Management salaries
Heat, A/C, & light
Rent
Insurance
General supplies

Total Cost

Atlanta Umbrella Company

$101,712
$35,500
$35,000
$14,000
21,000
500
66,212
64,812
46,482
7,195
10,285
850
1,400
38,339
23,614
1,200
11,207
11,207
14,725
7,548
3,000
3,774
252
151
$140,051

*Assuming only injection molding running during second and/or third shift.
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Three Shift Basis*

Annual Manufacturing Cost Estimate
Injection Molding Operation

Variable Cost

Labor
Direct labor
3 operator
2.5 setup man
Indirect labor

Material
Direct materials
Resin
Additives
Electricity
Water
Indirect materials

Fixed Cost

Identifiable overhead
Maintenance services
Depreciation
Interest on debt

Allocated overhead
Management salaries
Heat, A/C, & light
Rent
Insurance
General supplies

Total Cost

Atlanta Umbrella Company

$161,224
$56,500
$56,000
$21,000
35,000
- 500
104,724
102,624
75,089
11,623
14,637
1,275
2,100
39,839
23,614
11,207
11,207
16,225
7,548
4,500
3,774
252
151
$201,063

*Assuming only injection molding running during second and/or third shift.
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Standard Cost
Injection Molding Operation
Atlanta Umbrella Company

One Shift:

$ 83,181
334,580 handles

$.2486/handle

Two Shifts:

$140,051
724,923 handle

$.1932/handle

Three Shifts:

$ 201,063
1,171,028 handle

$.1717/handle
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Exhibit 5

Atlanta based umbrella manufacturing plant seeks Plant Manager for its
recently expanded operation in Snapfinger Woods Industrial Park. Applicants
should have experience in all phases of production management and have
directly supervised production personnel. Experience in injection molding and
extruding of plastics is desired but not necessary. Salary 18,000 and up, depends

on experience. Send resume to Mr. Barney Edelkind, Atlanta Umbrella Company,
5340 Panola Industrial Boulevard, Decatur, Georgia 30035.

Atlanta based umbrella manufacturing company seeks maintenance superin-
tendent for its recently expanded operation in Snapfinger Woods Industrial
Park. Applicant should have experience in both electrical and mechanical
maintenance in an industrial environment. Additionally, experience with plastic
molding and extruding machinery is required. This individual must be willing
and competent in carrying out hands-on-fixes of equipment; as well as, supervising
the work of others, be they plant personnel or outside contractors. Rewards are
exceptionally high for the right individual. Send resume to Barney Edelkind,

Atlanta Umbrella Company, 5340 Panola Industrial Boulevard, Decatur, Georgia
30035.
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ENGINEERING EXFPERIMENT STATION

GEORGIA INSTITUTE OF TECHNOLOGY e ATLANTA, GEORGIA 30332

March 23, 1979

Mr. Larry R. Edens

Research Engineer

Technology and Development Laboratory
Savannah Area Office

P. O. Box 13817

6606 Abercorn St.

Savannah, Georgia 31406

Dear Larry:

1 enclose two copies of our report, "Development of Fire-retardant Chemical Mixes
for Cellulose Insulation".

- If any technical questions arise as to the content of the report, please contact
me (404/428-9055). My recommendations regarding various "chemical-mixes" are
contained in the report.

I realize that you were anxious for the report. However, as I explained in my
~-memo of March &, 1979, there were Federal Bureaucratic delays on their specification
requirements, and I had wanted to make some recommendations that would meet
all current Federal Regulations.

Sincerely,

Leslie E. Henton
Research Scientist
Chemical and Material Sciences Division

“LEH:gp

°

“An Equal Employment/Educstion Opportunity Institution



Development of Fire-retardant
Chemical Mixes for Cellulose Insulation

Mr. Leslie E. Henton
Chemical and Material Sciences Division
Engineering Experiment Station

- Georgia Institute of Technology

March , 1979

Note: The results of this study are preliminary and
are not necessarily representative of any commercial
product. They are not product specifications. The
Georgia Institute of Technology hereby, expressly,
‘forbids the use of these results for advertising or
--marketing purposes. Their use is intended to assist
~the South Georgia Insulation Manufacturing Co.,
“in further product development.



L INTRODUCTION

' The Chemical and Material Science Division was asked by Mr. Larry R. Edens, Research
-Engineer, with the Technology and Development Laboratory, Savannah area office,
‘to provide technical assistance to the South Georgia Insulation Manufacturing Co.,

of Jesup, Georgia.

1 Background and Nature of Technical Assistance Required

The company which was established in 1977 manufactures cellulose insulation from
-waste newsprint. Technical assistance was requested in developing a formula for

a flame retardant chemical mix to be used in the process. The company could reduce
their raw materials cost, insure product quality, and improve operational consistency

by having their own formulation custom-mixed for them. Chemical mixes now being
-purchased by the company from various suppliers have been causing product quality
-problems. Their product (cellulose insulation) must meet the new Federal Regulation

HHI- 515D (Appendix A).

“This company was contacted at the request of John Elliott of SBA. Larry Edens

‘met with J. D. Padgett and Rhett Butler to discuss problems related to the selection
—and evaluation of flame-retardant chemical mixes. The company requested assistance
4n developing their own mix. Samples of purchased chemical mixes were taken for

analysis. The project was submitted for EDA approval.

1S

Larry Edens visited the company to discuss the status of the project and to pick

-up chemical samples. The samples and related project information were mailed



to Les Henton, Research Scientist, of the Chemical Materials and Science Division.
-Mr. Henton was assigned to the project to develop a fire-retardant chemical mix
for the company. It was decided later to not analyze the products now being used

by the company, since these are proprietary products.

As was stated previously, the product (cellulose insulation) must meet Federal Regulation
~HHI-551D (Appendix A). However, on August 8, 1978, in the Federal Register, the
-Consumer Product Safety Commission issued a "Withdrawal of Notice of Proceeding

and Establishment of an Interim Safety Standard (Appendix A)".

The Commission believes that an extension of 150 days is necessary to study the

technical and scientific basis and safety and economic consequences of the revision.:

If the Commission is able to complete its work before January 22, 1979, the Commission

will publish the proposal at an earlier date. Therefore, in accordance with section

35(c)(2)c)(ii) of the act, as amended by Pub. L. 95-319, the Commission extends by

150 days, from August 24, 1978 until January 22, 1979, the time in which it must publish
“the flame resistance and corrgsiveness requirements of GSA specification HH-I-515D
.as a proposed amendment to the interim standard for cellulose insulation at 16 CFR

part 1209. In accordance with Pub. L. 95-319, this period may be further extended

by the Commission if that becomes necessary.

At the time of writing this report, the CPSC, has not published the flame resistance
and corrosiveness requirements for a consumer product safety standard. As we wished
to recommend formulations that would meet with all Federal Regulations, we will

not be able to at this time. Therefore, the suggested formulations being recommended
-will need to be examined for their compliance, at the time the regulations are made
-available, see report of test (Cellulose Insulation), United States Testing Co., Inc.,
-April 25, 1977), "Procedure for Analyzing Fire Retardent Additives", ASTM-E-84

(Standard Test Method for Surface Burning Characteristics of Building Materials),



ASTM C-739 (Standard Specification for Cellulosic Fiber (Wood-Base) Loose-Fill

- Thermal Insulation), (Appendix A).

2.0 ACTION TAKEN

2.1 Information Survey

2.1.1. Computer Retrieval

Two data bases (Chemical Abstracts CA, National Technical Information Service,

- NTIS) were searched, using the computer retrieval system of the Information Exchange
Center, Price Gilbert Memorial Library. Keyv terms or words were selected to identify
-articles and reports that dealt with fire-retardent mixes for cellulosic insulation:
Fire-retardant additives, insulation, cellulose, insulation, waste newsprint, flame
Tetardant, chemical mix. Federal Specification I—iHI—S]SD, ASTM E-84, ASTM C-

"739, and insulation, flame retardant chemicals. The number of citations obtained
from the Search were 200 of which 19 appeared to be of use for our studies based
on titles and key words. Abstracts of thes 19 articles have been included in this

-report (Appendix B).

2.1.2. Manual Search

MOverview" articles are copied in Appendix B:



(1) "Boron Chemicals Markets Catch Fire", Chemical Week, pp. 29-30
=(June 29, 1977)

(2) "How To Make and Install Your Own Insulation", The Mother Earth News,

- pp-120-121, November/December 1977.

(3) "Ignition Inhibitors for Cellulosic Materials", Journal of Fire Retardant

-Chemistry, Vol. 5 (February 1978), pp. 42-47.

“(4) "Flash-Fire Propensity of Cellulose Insulation Samples Containing Various
Borate Fire Retardants". Journal of Fire Retardant Chemistry, Vecl. 5

~(August 1978), pp. 138-143.

2.1.3. Personal Contacts

U. S. Borax & Chemical Corp.
3075 Wilshire Blvd.
-Los Angeles, California 90010
‘Mr. John Yannacakis
“Senior Technical Service Representative

‘Technical Service & Development

“The Forest Product Laboratory
““University of Wisconsin
Madison, Wisconsin

Irv Schaffer



3.0 Recommended chemical fire-retardant mixes to be uniform all figures are pounds

-of chemical per 100 lbs. of cellulosic insulation (shredded news print).

Mixtures:

(1) Borax - 17.5 Ibs.

Boric Acid - 7.5 Ibs.

(2) Borax - 15.0 Ibs.

Boric Acid - 10.0 lbs.

(3) Borax - 12.5 Ibs.

Boric Acid - 12.5 Ibs.

(%) Borax - 12.0 lbs.

Aluminum Sulfate - 25.0 Ibs.

(5) Borax - 15.0 lbs.

Aluminum Sulfate - 30.0 lbs.

(6) Borax - 8.75 lbs.
Boric Acid - 3.75 lbs.

-Ammonium Di-Hydrogen Phosphate - 12.5 Ibs.



The above mixtures are roughly in order of increasing fire-retardancy e.g. (1) the

least and (6) the most, in relationship to each other. I do feel however, that each

of these recommended mixtures, would provide very good fire-retardance. The problem
would then be an economical and regulartory one. As the prices of these chemicals
vary from week to week, after the mixtures have been determined; that would satisfy
all the Federal regulations, the current costs per batch could then be calculated.

- Additional savings can be garnered by using Borax 5 mol (See Appendic C) to replace
regular Borax. The economy of Borax 5 Mol lies in the lower transportation, handling
and storage costs of a more concentrated product. Only 76.4 pounds of Borax 5

mol are the equivalent of 100 pounds of regular Borax; hence, the freight and other

charges may be reduced by approximately 25%.
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HH-I-515D
June 15, 1978

SUPERSEDING
Fed. Spec. HH-1-515C
April 13, 1976

FEDERAL SPECIFICATION

~INSULATION THERMAL (LOOSE FILL FOR PNEUMATIC
OR POURED APPLICATION): CELLULOSIC
© OR WO0OD FIBER

This specification was approved by the Commissioner, Federal Supply
Service, General Services Administration, for the use of all Federal
agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers chemically treated cellulosic or weod fiber loose
fill therma% insulation for use in attics or enclosed spaces in housing, and other framed
buildings at ambient temperatures, by pneumatic or pouring application. While products
that comply with this specification may be used in various constructions they are adaptable
primarily, but not exclusively, to wood joist, rafters, and stud construction.

1.2 Classification.

( 1.2.1) Types. Loose fill thermal insulation shall be of the following types, as specified
see 6.2).

Type 1 - Pneumatic application.
Type I1 - Poured application,

2. APPLICABLE DOCUMENTS

2.1 The following documenté. of the issues in effect on date of invitation for bids or
request for proposal, form a part of this specification tothe extent specified herein.

Federal Specifications:

UU-S-48 - Sacks, Rags, Shipping, Paper, Plastic.
HH-I-558.- Insulation Blocks, Boards, Blankets, Felts, Sleeving (Pipe and Tube Covering),
and Pipe Fitting Covering, Thermal (Mineral Fiber Industrial Type).

(Activities outside the Federal Government may obtain copies of Federal Specifications,
Standards, and Handbooks as outlined under General Information in the Index of Federal Specifi-
cations and Standards and at the prices indicated in the Index.. The Index, which includes
cumulative monthly supplements as issued, is for sale on_a subscription basis by the Super-
intendent of Documents, U.S. Government Printing Office, Washington, DC 20402.

(Single copies of this specification and other Federal Specifications required by activities
outside the Federal Government for bidding purposes are available without charge from Business
Service Centers at the General Services Administration Regional Offices in Boston, MNew York,
Philadelphia, Washington, DC, Atlanta, Chicago, Kansas City, M0, Fort Worth, Houston, Denver,
San Francisco, Los Angeles, and Seattle, WA.

(Federal Government activities may obtain copies of Federal Specifications, Standards, and

Handbooks and the Index of Federal Specifications and Standards from established distribution
points in their agencies.) :

FSC 5640
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‘ Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-810 - Environmental Test Methods.

(Copies of Military Specifications and Standards required by contractor in connection with
specific procurement functions should be obtained from the procuring activity or as di rected
by the contracting officer.)

2.2 Other pﬁubﬁlications. The following dcuments form a part of this specification to
the extent specified herein. Unless a specific issue is identified, the issue in effect on .
- cate of invitation for bids or request for proposal shall apply.

Ame rican Society for Testing and Materials (ASTM) Standards:

€ 167 - Standard Test Method for Thickness and Density of Blanket or Batt-Type Thermal
Insulating Materials.

C 177 - Standard Test Method for Steady-State Thermal Transmission Properties by Means
of the Guarded Hot Plate Standard Test Method for.

C 236 - TEerma] Condictance and Transmittance of Built-up Sections by Means of the Guarded
ot Box.

Standard Test Method for Steady- State Thermal Transmission Properties by Means
of the Heat Flow Meter.

€ 518

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.)

National Motor Freight Traffic Association, Inc., Agent:

National Motor Freight Classification.

(Application for copies should be addressed to the American Trucking Associations, Inc.,
Traffic Department, 1616 P Street, H.W., Washington, DC 20036.)

Uniform Classification Committee, Agent:

Uniform Freight Classification.

(Application for copies should be addressed to the Uniform Classification Committee, Room
1106, 222 South Riverside Plaza, Chicago, IL 60606.)

3. REQUIREMENTS

3.1 Material. The insulating material shall be chemically treated cellulosic or wood
fibers, or any combination thereof, suitable for pneumatic and pouring application.

3.1.1 Qualification. The loose fill thermal insulation furnished under this specification
shall be a product which has been tested and passed the qualification tests specified herein,
and has been listed on or approved for listing on the applicable qualified products list (QPL).

3.1.2 Settled density. The settled density shall be determined in accordance with 4.8.1.

3.1.3 Starch. The loose fill insulation shall be tested in accordance with 4.8.9, for
starch content. When starch is found to be present in the insulation, the material shall be
chemically treated to resist vermin. Test results of the chemical treatment shall be made
available to the contracting officer or his representative.

®

3.1.4 Themmal resistance. The standard therma] reslstance va]ues recommended for application
are: 13, 19, 24, 32, 40, and are expressed in degree F-h- ft2/BTU (M2.K/W). The thermal resistance,
R, measured, sha]] be not less than 3.0 per inch thickness and shall averaae not more than 5
percent below the R value specified for a minimum of four specimens when tested in accordance
with 4.8.2.

3.1.5 Moisture absorption. The percent moisture gained in the insulation from exposure
-to humidity shall be no more than 15 percent by weight when tested in accordance with 4.8.3,
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-

T Sy

- HH-1-515D

3.1.6 QOdor emission. A detectable odor of objectdonable nature shall be cause for
rejection of the insulation material, when tested in accordance with 4.8.4 and observed
by four, or more of the panel members.

" 3.1.7 Corrosiveness. The loose fill insulation material shall be tested for corrosiveness
as specified in 4.8.5. The composition of the insulationmterial shall be such that after
testing, no perforation of the 3 mil metal specimens shall be evident when the specimens are
observed over a chrome reflected 40-W appliance light bulb,

.3.1.8 Fungi resistance. The loose fill insulation material shall be tested for fungi
resistance as specified in 4.8.6. The insulation material shall show no more fungal growth than
the control material. .

3.1.9 Critical radiant flux. When tested in accordance with the Attic Floor Radiant Panel
Test (see 4.8.7), the critical radiant flux of each of the specimens tested shall be equal
to or greater than 0.12 W/CM2. Specimens submitted for the critical radiant flux test shall
be blown as specified in the settled d:nsity test procedure (see 4.8.1).

3.1.10 Smoldering combustion. When tested in accordance with the smoldering combustion
test (see 4.8.8), the insulation shall meet the following requi rements:

No evidence of flaming combustion.
Weight loss <15 percent of initial weight, of each of the specimens tested.

3.2 Marking. Each bag of insulation shall be marked to include the following.

(a) Name of manufacturer.

sb; Type of insulation, (pouring or blowing).

c) Mimimum net weight of insulation per bag.

(d) The manufacturer recommends that the insulation be installed at these minimum
thicknesses, maximum coverages, to provide the levels of insulation thermal
resistance (R) shown.

(e) Filled-in-table on insulation shall include the following:

TABLE I. Coverage chart

‘R Value at Minimum Maximum Net Minimum Hefght
75° Mean Temp. Thickness Coverage per sq. ft.

.To obtain an InstalTed Bags per Maximum sq. ft. The weight per sq.
Insulation insulation should 1000 sq. ft. coverage per ft. of installed
Resistance not be less (gross) bag insulation should

(R) of: than: be not less than:
Attic:
R-40 ----inches thick ----bags/MSF ----square feet ----1bs./sq. ft.
R-32 ----inches thick ----bags/MSF ----square feet ----1bs./sq. ft.
R-24 ~----inches thick ----bags/MSF ----square feet ----1bs./sq. ft.
R-19 ----inches thick ----bags/MSF ----square feet ----1bs./sq. ft.
R-13 eee- inches thick ----bags/MSF ----square feet ----1bs./sq. ft.

Sidewalls: ) ,

R-__ ----inches thick ----bags /MSF ----square feet ----1bs./sq. ft.

“NOTE: The coverage chart shall be based on the settled density as determined in 4.8.T.

(f) Certification: This is to certify that this insulation has been installed in
conformance with the above recommendations to provide a value of R- using
bags of this insulation to cover square feet of area.

g} Place for builder's signature, company name, and date.

Note: Requirements (f? (g) and (ig my be satisfied by a separate card containing

the same information.

$i) Place for applicator's signature, company, name, and -date.

j) Where material is intended for blowing or pouring application, the bag shall have
a separate coverage chart for each type of application.
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3.2.3 Horkmanship. The insulation shall be dry an.d free of extraneous foreign materials
such as metals and glass which will adversely affect its serviceability. i

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase
order, the contractor is responsible for the performance of all inspection requirements as
specified herein. Except as otherwise specified in the contract or order, the contractor may
use his own or any other facilities suitable for the performance of the inspection require-
ments specified herein, unless disapproved by the Government.

4.2 Classification of inspections. The inspection requirements specified herein shall
be classified as follows:

(a) Qualification tests.
(b) Quality assurance inspection.

4.3 Qualification tests. Qualification tests shall be conducted at a laboratory designated
by the Federal Supply Service, General Services Administration. Qualification tests shall
consist of the tests specified in 4.8.1, 4.8.2, 4.8.3, 4.8.4, 4.8.5, 4.8.6, 4.8.7, and 4.8.8.
Failure of any sample to pass any test shall be cause for failure to qualify.

4.4 Sampling for qualification tests. The sample size for qualification shall be as
established by the Fegeral Supply Service, General Services Administration.
-4.,5 Quality assurance inspection. Quality assurance inspection shall be performed

on samples selected in accordance with 4.6.1 and 4.6.2. Examination shall be in accordance
with 4.7.1 and 4.7.2. Tests shall be in accordance with 4.9.1, 4.9.2 and 4.9.3.

4.6. Sampling. Each unit of product selected in 4.6.1 and 4.6.2 shall be one filled bag
of loose ?1Ii insulation. .

4.6.1 Sampling for tests. Sampling for tests shall be in accordance with level S-1
of MIL-STD-T05. The acceptance quality level (AQL) shall be 2.5 percent.
4.6.2 Sampling for examination. Sampling for examination shall be in accordance with

MIL-STD-105, level S-4,

4.7 Examination and tests.

4.7.1 End item. Samples selected in accordance with 4.6.2 shall be examined for defects
listed in table IT. The AQL shall be 2.5 percent defective. A sample having one or more
major defects shall be considered defective.

TABLE II. Classification of defects, end item
Defects Major

Type not as specified

Extraneous materials in the insulation
Damp insulation

Bags not marked as specified

x X X X

4.7.2 Examination of preparation for delivery. An examination shall be made to determine
compliance with the requirements of Section 5. The sample unit shall be one shipping container
fully prepared for delivery. Sampling shall be in accordance with MIL-STD-105. The inspection
level shall be S-2 with an AQL of 4.0 expressed in terms of percent defective.

4.8 Qualification Test methods. The following tests shall be conducted on materials at
the measured settled density: Thermal resistance, moisture absorption, corrosiveness, and

-smoldering combustion. For radiant panel and smoldering combustion, all material shall be

blown prior to testing.
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4.8.1 Settled density. Determination of settled density of loose fill insulation shall be
in accordance with the following procedure; and the density thus determined shall be the

.density on which the coverage chart is determined.

APPARATUS

Loose fill insulation sample containers. The sample containers shall be made of construction

-grade plywood and shall have inside dimensions of 36 inches long by 14 inches wide by 6 inches

deep (914.4 x 355.6 x 152.4 nm) and 18 inches long by 14 inches wide by 12 inches deep
(457.2 x 355.6 x 304.8 mm) and 11 inches long by 11 inches wide by 6 inches deep (279.4 x
279.4 x 152.4 mm) and 11 inches long by 11 inches wide by 12 inches cep (279.4 x 279.4 x
304.8 nm), plus or minus 1/8 inch. N

Depth gauge. The depth gauge shall be as specified in ASTHM C 167, Except: the pin shall
be 12 inches (304.8 rm) long.

Blowing machine. The blowing machine shall be typical of standard blowing machines and shall
be equipped with 100 feet (30.5 M) of 2 inches (50.8 mm), standard flexible blower hose.

Humidity chamber. The humidity chamber shall be capable of maintaining 40°F + 2°F (4.4°C +
1.7°C) and 97 percent + 3 percent relative humidity. -

Sample preparation for pneumatic applications. The loose fill sample container shall be
located at the same level as the blowing machine on a level floor in front of an operator
directing the blowing hose. When blowing, the hose shall be pointed 10 degrees upwards and
the end of the hose shall be kept 11 inches above the floor surface for the 6-inch deep
containers and 17 inches above the floor surface for the 12-inch deep containers. The air
setting shall be selected by conducting a series of tests with the given machine. A minimum

~of four air settings should be used. Widely different air settings shall be used first. The

lowest setting should be that which will give a uniform flow of material and the highest

that which will not produce excessive dust. Two intermediate air settings shall then be

used. The air setting which produces the minimum or near minimum as blown density shall be
used for the actual test, Place the loose fill insulation into the hopper of the blowing
machine. When the insulation is blowing at a steady rate, start filling the container so that
the main stream of the material is falling over the rear wall slowly move backwards maintaining
the height and direction of the flexible hose as specified. Continue filling the container

at an even rate until the material falls over the front wall of the container. Screed fluff
the insulation to the top of the container, taking care not to compact the insulaticn or

leave large voids in the surface of the material.

Sample preparation for pouring application. Pour loose fill insulation into a simulated

attic space until full. The attic space shall be formed by four 8-feet long, 2 x 6-inch joists
placed 16 inches on center with 1/2 inch plywood nailed to the ends and bottom. Fluff the
material with a 20-inch wide garden rake, applying a series of small amplitude strokes while
moving the rake slowly along the joist. Repeat the fluffing process six times, and then with a
shovel, place the insulation material into the sample containers.

PROCEDURE.

- First weigh the empty 36 x 14 x 6 inches (914.4 x 355.6 x 152.4 mm) and 18 x 14 x 12 inch

(457.2 x 355.6 x 304.8 mm) containers. Blow or pour the material, as specified in the

sarmple preparation, into four 36 x 14 x 6 inches (914.4 x 355.6 x 152.4 mm) containers, four
18 by 14 by 12 inches (457.2 x 355.6 x 304.8 mm) containers as specified weigh the filled
containers and deternine the density as blown/poured. Blow or pour two containers 11 by

11 by 6 inches (279.4 x 279.4 x 152.4 mm) and two containers 11 by 11 by 12 inches (279.4 x
279.4 x 304.8 mm) using the same techniques. Measure the thickness with accuracy of at

least + 1/16 inch (1 wm) of the insulation in the center of the container and four additional
measurements at locations in each quarter of the container, and calculate the average thickness.
Drop the four 36 by 14 by 6 inches (914.4 x 355.6 x 152.4 mm) and the four 18 by 14 by 12
inches (457.2 x 355.6 x 304.8 mm) containers 6 times from 6 inches (152.4 mm) height, making
sure containers are dropped flat onto a concrete floor. leasure the thickness with the

same accuracy as above in the same spots as used above; determine the average thickness and
calculate the percent decrease in thickness during the drop test (designated as Sq). ROTE:

There will be a Sq for the 6-inch deep containers and a Sq for the 12-inch deep containers.

Place the two 11 by 11 by 6 inches (279.4 x 279.4 x 152.4 mm) filled containers and the two
11 by 11 by 12 inches (279.4 x 279.4 x 304.8 nm) filled containers in a climatic chamber at
40°F + 2°F (4.4°C) and 97 + 3 percent relative humidity for 4 days.
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Retiove the containers from the chamber and place in a conditioned room with climate 73°F +
2°F and 50 + 5 percent relative humidity for at least 3 days. Repecat the 4-day cycle and

the 3-day cycle until four 3-day cycles have been completed. The final cycling being 3 days

at 73°F + 2°F (22.8°C) at 50 + 5 percent relative humidity. Measure the thickness in the

same spots as used above; determine the average thickness and calculate the percent decrease

(designated Sc). NOTE: There will be an S¢ for the 6-inch deep containers and an S¢ for the

12-inch deep containers. Determine the settled density by multiplying the density as blown

into 36 x 14 x 6 inches (914.4 x 355.6 x 152.4 mn) and the 18 by 14 by 12 inches (457.2 «x

355.6 x 304.8 mn) containers by the factor s = (100 + Sq + S )/100 The settled densities for

"the 6 inch (152.4 nm) and the 12-inch (304.8 mm) thick spec1mens shall be averaged and

reported. The drop test and cycling in the climate chambers shall be performed on the pouring
application materials in the same manner as for the blown application materials and settled
density measurements reported separately.

4.8.2 Thermal resistance. Thermal resistance will be calculated from the thermal conduc-
tivity or the thermal conductance as determined in accordance with ASTM C 518, The mean
temperature shall be 75°F (23.9°C).

4.8.2.1 Standard reference material. The ASTM C 518 apparatus shall be calibrated
using standard reference materials available from the National Bureau of Standards.

4.8.3 Moisture absorption. Determination of the moisture absorption shall be in accordance
with the following procedure: at the maximum settled density determined in 4.8.1.

APPARATUS
The test sample container shall be 9 inches by 9 inches by 5 inches deep (232.6 x 232.6 x 127.0 mm).
PROCEDURE '

Condition the test specimen at 50 + 2 percent relative humidity and 120°F (48.9°C) to constant weight
and record weight. Then increase the relative humidity to 90 + 2 percent and maintain for 24
hours and record weight. Determine the hydration as moisture absorption by weight. (see 3.1.5).

4.8.4 Odor emission. Subject a minimum of 50 g of the material to a soaking temperature A
of 150°F (65°C) for 30 minutes in a closed container. The container shall be made of stainless

steel or glass jars with all-metallic lids. Take care to use containers that will not produce

odor. A panel of five persons with normal odor perception shall examine for odor using the

following questions: (see 3.1.6).

Was the odor objectionable, pleasant or otherwise?

Was the odor perceptable?
c) Was the odor weak, strong or very strong?

4.8.5 Corrosiveness. Determination of corrosion shall be in accordance with the following

test procedure: (see 3.1.7).
APPARATUS AND MATERIALS:

Humidity chamber capable of maintaining 120° + 1°F and a relative humidity of 97 + 1.5 percent.
Evaporating dishes: Six, glass, 90 mm diameter by 50 mm height.

Test specimens: Two each, 2 by 2 inches (50.8 mm) by 0.003 inch (0.0762 mm) thick metal free of
tears, punctures, or crimps as follows:

(1) 3003 bare aluminum, zero temper.

(2) ASTM B 152, type ETP, Cabra No. 110 soft copper.

(3) Low carbon, commercial quality, cold rolled, less than 30 carbon
content, shim steel.

Lo A hehiben e s M Lo a4
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<::::) Insulation Sample: Samples of the loose fill thermal insulation submitted for test.

Procedure: Degrease the steel coupons until completely free of water-breaks by scrubbing in
1,1,1-trichloroethane followed by ultrasonic cleaning in a fresh portion of the same solvent
-for 30 minutes. Rinse in at least two successive portions of distilled water or deionized
-water (glass containers only) and drain to inspect for water-breaks. Hot air dry. Handle
—degreased coupons only with clean forceps. Presaturate the insulation samples by mixing 20
.- grams (gms) of insulation with distilled water, The quantity of distilled water to be used
for each 20 g smaple shall be determined using, the following formula:

ml distilled water = ) 2.5 x 150
determined settled density {pcf)

—————s .

- For each 20 g sample of presaturated insulation, place approximately one-half of the fnsulation
-sample into an evaporating dish, tamp level, using a clean stainless steel spatula. Place a
-metal specimen centered on this one-half sample pad in a horizontal plane. Place the remaining
half of the presaturated 20 g insulation sample into the evaporating dish on the metal
-specimen and tamp to assure an even distribution of this material and to assure good contact
of the insulation with the metal. Do not cover the evaporating dishes. If dripping occurs
in the chamber, position a drip gquard in the chamber to divert condensation to the chamber floor.
Repeat the above for the six specimens of the 3 mil material. Place all six specimens into
. %2edchamber preconditioned to 120°F + 3°F (49°C) and 97 + 1.5 percent relative humidity) for
ays. .

~Upon completion of the test, thoroughly wash the metal specimens under running water and lightly
-brush them to remove loose corrosion products. Remove the remaining corrosion products from
the copper, aluminun and steel specimens by immersing the test specimens in a solution of
10 parts distilled water and 1 part nitric acid, 15.9 N. The samples shall be immersed in
: the acid rinse no longer than 30 seconds for any one period between rinsing and light brushing;
¢ and shall be immersed no more than twice to remove corrosion products and/or sealed insulation
materials.

After cleaning, examine the 0.003 inches aluminum, copper, and steel specimens over a chrome
o reflected 40 W appliance light bulb for perforation (see 3.1.8).
4.8.6 Fungi resistance. Determination of fungi resistance shall be in accordance with
) MIL-STD-810, metho 8, except the spore suspensions shall be prepared using distilled water.
The core of 1/2 inch regular gypsum wallboard shall be used as the control. After the test

exposure the test samples shall be examined at 40 X magnification for evidence of fungal
growth (see 3.1.8).

4.8.7 Critical radiant flux. Critical radiant flux shall be determine in accordance with
—the following test procedure: Hethod of Test for Critical Radiant Flux of Exposed Attic Floor
Insulation using a radiant heat energy source, (see 3.1.9).

APPARATUS

The basic elements of the test chamber (Figure 1) are: (1) an air-gas fueled radiant heat energy
panel inclined at 30° and directed at (2) a horizontally-mounted attic floor insulation specimen
(Figure 2). The radiant panel generates a radiant energy flux distribution ranging along the
100-cm length of the test specimen from a nominal maximum of 1.0 watts/cm¢ to a minimum of 0.1
watts/cm?. The test is initiated by open flame ignition from a pilot burner. The distance
burned to flame-out is converted to watts/cm? from the flux profile graph (Figure 8) and reported
as critical radiant flux, watts/cm2.

The Radiant Panel Test Chamber shall be Constructed and Instrumentated as follows:

‘The radiant panel test chamber employed for this test shall be located in a draft-protected
Jaboratory. The radiant panel test chamber, Figures 3 and 4, shall consist of an enclosure 140 cm
~(55 inches) long by 50 cm (19-1/2 inches) deep by 71 cm (28 inches) above the test specimen. The
sides, ends, and top shall be of 1.3 cm (1/2 inch) calcium silicate board, such as Marinite XL,
0.58 g/cm3 (36 1bs/ft3) nominal density, with a thermal conductivity @ 200°F of 0.96 cal (g)

-/hr cné deg C per cm [0.77 Btu/(hr) (fté) (deg F per in)]. One side shall be provided with

-an approximately 10 cm X 110 cm (4 x 44 inches) draft tight fire resistant glass window so that
‘the ‘entire length of the test specimen may be obscrved from outside the fire test chamber. Op
the same side and below the observation window is a door which, when open, allows the specimen
-platférm to be moved out for mounting or removal of test specimens. A draft tight fire

resistant observation window may be installed at the low flux end of the chamber.
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, The bottom of the test chamber shall consist of a sliding steel platform which has provisions
: for rigidly securing the test specimen holder in a fixed and level position. The free, or :
air access, area around the platform shall be in the range of 1950-3550 cm2 (300-500 square
4 inches). The top of the chamber shall have an exhaust stack with interior dimensions of
4 12.5 cm (5 inches) wide by 38 cm (15 inches) deep by 20 cm (12 inches) high at the opposite

end of the chamber from the radiant cnergy source. The radiant heat energy source shall be

a panel of porous refractory material mounted in a cast iron frame, with a radiation surface
_ of 30.5 X 45.7 cm (12 by 18 inches). It shall be capable of operating at temperatures up to

816°C (1500°F). The panel fuel system shall consist of a venturi-type aspirator for mixing

gas and air at approximately atmospheric pressure, a clean dry air supply capable of providing

28.3 NTP m3 per hr (1000 Standard Cubic Feet per Hour) at 7.6 cm (3.0 inches) of water, and .

suitable instrumentation for monitoring and controlling the flow of fuel to the panel,

NPT

sl oo o

The radiant heat energy panel shall be mounted in the chamber at 30° to the horizontal

specimen plane. The horizontal distance from the 0 mark on the specimen fixture to the bottom
edge (projected) of the radiating surface of the panel is 8.9 cm (3-1/2 inches). The panel

to specimen vertical distance is 14 cm (5-1/2 inches) (see Figure 3). The angle and dimensions
given above are critical in order to obtain the required radiant flux. The radiation pyromecter
for standardizing the thermal output of the panel shall be suitable for viewing a circular

area 25.4 cm (10 inches) in diameter at a range of about 1.37 m (54 inches). It shall be
calibrated over the black body temperature range of 490-510°C (914-950°F) in accordance with

the procedure described in Appendix A. A high impedance potentiometer voltmeter with a

suitable millivolt range shall be used to monitor the output of the radiation pyrometer described.
5] The dummy holder (see Figure 5), shall be constructed from heat-resistance stainless steel

B (ANSI Type 300 (UNA-i{08330) or equivalent, thickness 0.198 cm (0.078 inches), having overall
dimension of 115 cm (45 inches) by 32 cm (12-3/4 inches) with a specimen opening of 20 cm

(7.9 inches) by 100 cm (40 inches). Six slots are cut in the flange on either side of the holder
to reduce warping. The holder is fastened to the platform with two stud bolts at each end.

WPTRT T S BfavE
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The specimen tray (see Figure 6) shall be constructed from heat-resistant stainless steel

(AISI Type 300 (UNA-NO8330) or equivalent, thickness 0.198 cm (0.078 inches), having overall

dimensions of 110 cm (43.3 inches) by 27.3 cm (10.8 inches) the depth of the tray is 5 cm (2

inches). The flanges of the specimen tray are drilled to accommodate two stud bolts at each

end; the bottom surface of the flange is 2.1 cm (0.33 inches) below the top edge of the T
specimen tray. ﬁ

The pilot burner, used to ignite the specimen shall be a propane venturi torch with an axially
symmetric burner tip having a propane supply tube with an orifice diameter of 0.0076 cm

(0.003 inches). In operation, the propane flow is adjusted to give a pencil flame blue inner
cone length of 1.3 cm (1/2 inch). The pilot burner is positioned so that the flame generated
will impinge on the centerline of the specimen at the 0 distance burned point at right angles
to the specimen length (see Figures 3 and 4). The burner shall be capable of being swung out
of the ignition position so that the flame is horizontal and at least 5 cm (2 inches) above
the specimen plane.

Two 3.2 cm (1/8 inch) stainless steel sheathed grounded junction chromel alumel thermocouples
are located in the Flooring Radiant Panel Test Chamber (see Figures 3 and 4). Thermocouples
-shall be kept clean to insure accuracy of readout. The chamber thermocouple is located in
the longitudinal central vertical plane of the chamber 2.5 cm (1 inch) down from the top and
10 cm (4 inches) back from the inside of the exhaust stack. The exhaust stack thermocouple
is centrally Tocated 15.2 cm (6 inches) from the top. An indicating potentiometer with a
range of 100-500°C (212-932°F) may be used to determine the chamber temperatures prior to a-
test. :

An exhaust duct with a capacity of 28.3-85 NTP m3 per minute (1000-3000 SCFM) decoupled from
the chamber stack by at least 7.6 cm (3 inches) on all sides and with an effective area of
the canopy slightly larger than the plane area of the chamber with the specimen platform in
the out position shall be used to remove combustion products from the chamber. With the panel
turned on and dummy specimen in place, there shall be no measurable difference in air flow
through the chamber stack with the exhaust on or off,

8
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The dunmy specimen which is used in the flux profile determination shall be made of 1.9 cm
(3/4 inch) inorganic 0.58 g/cm3 (36 1bs/ft3) nominal density calcium silicate board, such
as Marinite XL ?see Figure 5). It is 25 cm (10 inches) wide by 107 cm (42 inches) long
with 2.7 cm (1-1/16 inches) diameter holes centered on and along the centerline at the 10,
20, 30, 40, 50, 60, 70, 80, 90 cm locations, measured from the maximum flux end of the
specimen, The total heat flux transducer used to determine the flux profile of the chamber
in conjunction with the dumay specimen should be of the Schmidt-Boelter type, have a range
of 0-1/5 watts/cm® (0-1/32 Bty/ftZ s), and shall be calibrated over the operating flux level
range of 0.10 to 1.5 watts/cm? in accordance with the procedure outlined in Appendix A, A
source of 15-25°C cooling water shall be provided for this instrument. A high irpedance or
potentiometric voltmeter with a range of 0-10 m.v. and reading to 0.01 m.v. shall be used to
measure the output of the total heat flux transducer during the flux profile determination.
A timer shall be used for measuring preheat and pilot contact time.

SAFETY PROCEDURES

The possibility of a gas-air fuel explosion in the test chamber should be recognized.
Suitable safeguards consistent with sound engineering practice should be installed in the
panel fuel supply system. These may include one or more of the following (1) a gas feed cut-off
activated when the air supply fails, (2) a fire sensor directed at the panel surface that
stops fuel flow when the panel flame goes out, (3) a commercial gas water heater or gas-fired
furnace pilot burner control themmostatic shut-off which is activated when the gas supply
fails or other suitable and approved device. Manual reset is a requirement of any safeguard
system used. In view of the potential hazard from products of combustion, the exhaust system
must be so designed and operated that the laboratory environment is protected from smoke and
gas. The operator should be instructed to minimize his exposure to combustion products by
following sound safety practice, e.g., insure exhaust system is working properly, wear

-appropriate clothing including gloves, et al,

TEST SPECIMENS

The test specimen shall be attic floor insulation of sufficient size to fill the specimen

tray to a depth of 5 cm (2 inches). Insofar as possible, the attic floor insulation specimen
should simulate actual installation practice. Typical examples follow: Loose-fill insulation
blown in to fill the tray, then carefully screeded topovide a depth of 5 cm in the tray.
Loose-fi11 insulation poured in to fill the tray, then carefully screeded to provide a depth
of 5 cm in the tray. A minimum of three specimens per sample shall be tested.

Radiant Heat Energy Flux Profile Standardization

Mount the dummy specimen in the mounting frame and attach the assembly to ‘the sliding platform.
With the sliding platform out of the chamber, ignite the radiant panel. Allow the unit to heat
for 1 hour. The pilot burner is off during this determination. Adjust the fuel mixture to
give an ,air-rich flame. Make fuel flow settings to bring the panel to an apparent black body

temperature as measured by the radiation pyrometer, of about 500°C (932°F), and the chamder

~0.95 W/cm€ (0.77 and 0.83 Btu/ft

“Btu/ft
-procedure given above. Read the millivolt output at 30 + 10 seconds and proceed to the 20 cm

temperature to about 180°C (356°F). When equilibrium has been established, move the specimen
platform into the chamber. Allow 0.5 hours for the closed chamber to equilibrate.

Measure the radiant heat energy flux level at the 40.cm point with the total flux meter
instrumentation. This is done by inserting the flux meter in the.opening so that its detecting
plane is 0.16-0.32 cm (1/16-1/8 inch) above and parallel to.the plane of.the dummy specimen and
reading its output after 30 + 10 seconds. If the level is within the®™imits specified, the
flux profile determination is started. If it is not, make the necessary adjustments in panel
fuel flow. A suggested flux profile data log format is shown in Figure 7.

The test shall be run under chamber operating conditions which give a flux profile as shown in
Figure 8. The radiant heat energy incident on the dummy specimen shall be between 0.87 and
sec) at the 20 cm point, between 0.48 and 0,52 W/cm :
(0.42 gnd 0.46 Btu/ft2 sec) at the 40 cm point and between 0.22 and 0.26 H/cm2 (0.19 and 0.2
sec) at the 60 cm point. Insert the flux meter in the 10 cm opening following the

point. Repeat the 10 cm procedure. The 30 - 90 cm flux levels are determined in the same

manner. Following the 90 cm measurement, make a check reading at 40 cm. If this is within the

limits set forth, the test chamber is in calibration and the profile determination is completed.
If not, carefully adjust fuel flow, allow 0.5 hours for equilibrium and repeat the procedure,
Plot the radiant heat enerqy flux data as a function of distance along the specimen plane on
rectangular coordinate graph paper. Carefully draw the best smooth curve through the data
points. This curve will hereafter be referred to as the flux profile curve.
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Determine the open chamber apparent black body and chamber temperatures that are identified with
the standard flux profile by opening the door and moving the specimen platform out. Allow 0.5
hours for the chamber to equilibrate. Read the radiation pyrometer output and record the
apparent black body temperature in °C. This is the temperature setting that can be used in
subsequent test work in lieu of measuring the radiant flux at 20 cm, 40 cm, and 60 cm using

the durmy specimen. The chamber temperature also shall be determined again after 0.5 hours

and is an added check on operating conditions.

CONDITIONING

Test specimens shall be conditioned to equilibrium or a minimum of 48 hours, whichever is
greater, at 21 + 3°C (69.8 + 5.4°F) and a relative humidity of 50 + 5 percent immediately prior
to testing. -

TEST PROCEDURE

With the sliding platform out of the chamber, ignite the radiant panel. Allow the unit to heat
for 1 hour. It is recomnended that a sheet of inorganic millboard be used to cover the opening
when the hinged portion of the front panel is open and the specimen platform is moved out

of the chamber. The millboard is used to prevent heating of the specimen and to protect the

‘operator. Read the panel apparent black body temperature and the chamber temperature. If

these temperatures are in agreement to within + 5°C with those determined previously, as above,
the chamber is ready for use.

Mount the specimen tray with insulation on the sliding platform and position with stud bolts*
(see Figure 9). Ignite the pilot burner, move the specimen into the chamber, and close the
door. Start the timer. After 2 minutes preheat, with the pilot burner on and set so that the
flame is horizontal and 5 cm above the specimen, bring the pilot burner flame into contact with
the center of the specimen at the 0 cm mark. Leave the pilot burner flame in contact with the
specimen for 5 minutes, then remove to a position 5 cm above the specimen and leave burning
until the test is termminated.

If the specimen does not ignite within 5 minutes following pilot burner flame application,

the test is terminated by extinguishing the pilot burner flame. For specimens that do ignite,
the test is continued until the flame goes out. When the test is completed, the door is
opened, the specimen platform is pulled out.

Measure the distance burned, i.e., the point of farthest advance of the flame front, to the
nearest 0.1 cm. From the flux profile curve, convert the distance to watts/cm2 critical
radiant heat flux at flame out. Read to two significant figures. A suggested date log format
is shown in Figure 10. Remove the specimen tray from the moveable platform. The succeeding
test can begin as soon as the panel apparent black body temperature and chamber temperature
are verified. The specimen tray should be at room temperature prior to insertion of the next
specimen.

4.8.8 Smoldering combustion. Smoldering combustion shall be determined in accordance with
the following test procedure: Method of Test for Smoldering Combustion Characteristics of

- Materials Used for Thermal Insulation, (see 3.1.10).

APPARATUS

The specimen holder shall be an open-top 20 *+ 0.2 cm square box, 10 + 0.2 cm in height,
fabricated from a single piece of 0.61 + 0.08 mm thick (24 U.S. Standard gauge) stainless steel
sheet with the vertical edges of the box overlapped, not to exceed to 7 mm in seam width,

and soldered so as to be watertight. The specimen holder during test use shall rest upon a

pad of glass fiberboard having dimensions equal to or greater than those of the bottom of the
specimen holder. The glass fiberboard shall be approximately 2.5 cm thick with adensity of

40 + 8 kg/m3 (Note 1). NOTE 1: Glass fiberboard which meets Federal Specification HH-I-558B
(Form A, Class 1, plain faced) is suitable for this purpose. '

Ignition source. The ignition source shall be a cigarette without filter tip made from

natural tobacco, 85 + 2 mm long with a tobacco packing densityof 0.270 + 0.020 g/cm3
and a total weight of 1.1 + 0.1 gm.
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, ’ Balance. A balance of 1 kg capacity, accurate at least to 0.1 g, and provided with a suitable
< scale pan is required.

Test area. The test area shall be draft-protected and equipped with a suitable system for
exhausting smoke and/or noxious gases produced by testing. Air velocities as measured by

a hot wire anemometor in the vicinity of the surface of the sample shall not exceed 0.5 m/sec.
The test area shall be maintained at 21 + 3°C (69.8 + 5.4°F) and 50 + 5 percent relative
humidity.

TEST PROCEBURE

Samples and cigarettes shall be conditioned in air at a temperature of 21 + 3°C (69.8 + 5. 4°F)
and a relative humidity of 50 + 5 percent for at least 48 hours prior to test.

Samples and cigarettes shall be removed from any packaging and exposed in a suitable manner
to permit free movement of air around them during conditioning. Calculate the weight of
-material necessary to fill the holder (volume 44, 0.14 ft3) at the settled density as determined
in 4.8.1. The material shall be loaded un1form1y into each specimen holder, level and

flush to the top edge of the holder. The weight of each specimen shall be measured to the
nearest 0.2 g or less by weighing the holder before and after filling. If the weight of the
specimen is less than that calculated, the loaded holder shall be dropped from a height no
greater than 3 inches (7.6 cm) onto a hard flat surface and additional material added up

to the top edge of the holder. This process shall be repeated until the calculated weight

of material has been added and completely fills the holder. With the sample in the holder
and placed on the insulated pad, a rod of 8 mm diameter with a pointed end shall be inserted
vertically into the approximate center of the material being tested and withdrawn to form an
appropriate cavity for the ignition source, such that the cigarette fits snugly and maintains
uniform contact with the specimen. A well 1it cigarette, burnedmt more than 8 mm (0.3 inch),
shall be inserted using tweezers in the formed cavity, with the 1it end upward and flush with
the sample surface. Burning of the cigarette and specimen shall be allowed to proceed undis-
turbed in the test area for at least 2 hours or until the smoldering is no longer progressing.

After completion of burning and after the holder has cooled down to 25°C, the specimen holder
with its material residue shall be weighed, at least to the nearest 0.2 g, and the percent

7 weight loss of the original specimen calculated. The weight of the cigarette residue is
3 : ignored in this calculation.

4.8.9 Starch. Determination of the starch shall be in accordance with the following
qualitative procedure:

REAGENT

: "Make a 1.3 g/litre stock solution of iodine (I2) by dissolving 0.13 g of I2 in a solution of
} 2.6 g of potassium iodide (KI) in 5 ml of water and dilutingt 100 m1 Dilute a portion of
this to a pale yellow color by mixing 1 volume of stock solution w1th 9 volumes of water each
time a test for starch is made.

PROCEDURE
Boil 0.5 g of the paper specimen for several minutes with 10 ml of water. Filter, cool the
filtrate, and add 1 drop of iodine solution. Observe the color. A blue coloration is

. .conclusive evidence of the presence of starch in the paper, (see 3.1.3).

4.9 Quality Assurance test methods.

4.9.1 Critical radiant flux. Critical radiant flux shall be determined in accordance
-with 4.8.7.

4.9.2 Smoldering combustion. Smoldering combustion shall be determined in accordance
‘with 4.8.8.

4.9.3 Thermal resistance. Thermal resistance shall be calculated from the thermal conduc-
tivity or the thermal conductance as determined in accordance with ASTM C 177, C 236 or C 518.
The mean temperature shall be 75°F (23.9°C). (See 4.8.2.1).
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5. PREPARATION FOR DELIVERY

5.1 Packing. The packing shall be level A or commercial as specified (see 6.2).

5.1.1 Level A. Insulation shall be packed in bags conforming to UU-S-48 6-6X (1) or
a polyethylene bag of equal moistureproof and bursting strength. The gross weight shall not
exceed 45 pounds.

5.1.2 Commercial. The insulation shall be packed in accordance with normal commercial
- practice and packed to assure acceptance by common carrier and provide product protection
against loss and damage during multiple shipments, handling and storage. The shipping v
containers shall be in accordance with National Motor Freight Classification and Uniform P
Freight Classification. '

5.2 Marking. Marking shall be as specified in the contract or order.
6. NOTES

6.1 Intended use. The loose fill insulation covered by this specification is intended
for use as thermal insulation in housing and buildings.

6.2 Ordering data. Purchasers should select the preferred options permitted herein, and
include the ?oliowlng information in procurement documents:

2a; Title, number, and date of this specification. .
b) Type (see 1.2).

c) Level of packing required (see 5.1).

d) Thermal resistance ?R) value required shall be specified (see table I).

e) Minimum net weight of insulation per bag required. (see 5.1.1).

‘f : 6.3 Thermal resistance R value. R is the reciprocal of the thermal conductance (c)
g 2 and can be calcuTated as follows: :

R=1=T ‘
e T X

A " Where: T = Thickness of insulation in inches.
E K = Thermal Conductivity Value in BTU in./hr. sq. ft. °F at
] 75°F mean temperature.
C = Thermal Conductance Value in BTU/hr. sq. ft. °F.
MILITARY CUSTODIANS: Military Coordinating Activity:
Navy - YD i Army - ME
Air Force - 84
Review activities: : - Preparing Activity:
Navy - YD GSA - FSS

Air Force - 84

Civil Agency Coordinating Activities:

User activities:

COMMERCE - NBS

- Army - ME GSA - FSS, PCD
g Navy - YD HUD - TCS - DOE - FTC
: Air Force - 84 CcPSC
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1.2
OPERATING CONDITIONS
(o} BLACK BODY TEMPERATURE 490C
CHAMBER TEMPERATURE, BOTTOM
1.0 OPEN 171 ~
‘ GAS FLOW (36% METHANE) 1.1 m3 per hr.
AIR FLOW 16.4 m3 per hr. i
NE (PROFILE OETERMINED AT EQUILIBRIUM,
o o 8 CHAMBER CLOSED. DUMMY SPECIMEN IN
N ' PLACE)
il INSTRUMENTATION
