University of New Mexico

UNM Digital Repository

Architecture and Planning ETDs Electronic Theses and Dissertations

1-1-1969

Mobile Residential Support Unit

John W.Eden

Follow this and additional works at: https://digitalrepositoryunm.edu/arch _etds
& Dart of the Architecture Commons

Recommended Citation
Eden, John W.. "Mobile Residential Support Unit." (1969). https://digitalrepositoryunm.edu/arch_etds/83

This Thesis is brought to you for free and open access by the Electronic Theses and Dissertations at UNM Digital Repository. It has been accepted for
inclusion in Architecture and Planning ETDs by an authorized administrator of UNM Digital Repository. For more information, please contact

disc@unm.edu.


https://digitalrepository.unm.edu?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/arch_etds?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/etds?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/arch_etds?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/773?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/arch_etds/83?utm_source=digitalrepository.unm.edu%2Farch_etds%2F83&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu

UNIVERSITY OF NEW MEXICO-UNIVERSITY LIBRARIES
T 1 i ki
l“ Hm‘ | '”" ”M N H"I Ll
|
I|I| A0

AL4427 B8bLLLA2

w *F
3781

N562Ed28




MOBILE RESIDENTIAL SUPPORT UNIT » EDEN

B.A

196¢



THE LIBRARY
UNIVERSITY OF NEW MEXICO

Accession
Number

513663

NS62Ed23




_m
>
s







N ——

MOBILE

RESIDENTIAL SU

PPORT UNIT

In partial £
requirements
Bachelor of
The Universi
Albugueraque

ulfillment of the
for the degree of
Architecture at

tv of New Mexico,




UNM FINE ARTS LIBRARY




Statemen

)

TABLE

t of Problem

.-.‘4..

31t

Re

Attaci

Sear

h’.

~1
> 1

1ed Plan of Project Fautless -

of Basic ProblemiS. v« .« cerias swanais v eoiae o »

Syster'
M aterlal Reqm rements.

Construction I eq*m*enn FUES e o wstzave o szasmie = 9 cr v B
Economic .Requirements. .......caevsesesesce
Transportation Requirements........c.ccovnnn

Utility. Requirements. ...

B s s s 8 4 5 8 B e e

Problems and Some Answers....

o vt SO ST . 2
oG S Rk -
TR & s e PN |
........ Swele s i B
S Beo T el e . 8

Requirements and Relationship to each other............ iissura esinin RO
Diagrams
Material i s s sariin « sisrersie s o smcos ses e s B Pt st bk
ConSEEUCTION. « - viaiere o o oo 55750 & alsiale o slaisle o aiaiane o wiats & esiece .12
FCONOMICS = ss & & 0% & slalis > s/at o scarals ‘a s iooece o sigmn o ocn s 5 aiaie s s XS
THanspOTTALION: « vo e « simims v sisiaie SR s ke arave o e A
TR, o o sroiann o S0 & SUsiae ‘6 s aislia & sxeyali o wrara = o oiiw el simanie o pioe . 15
Results of RelationshipsS. .. .. ... A Mo S Bl By o G e . 00
Diagram. .....: Clhela e lacals & aiuiaTe 8 mre e Slie il = gt 8 wiRA 8 STSin B SIBES)e o 18
ReBUME  wnicate + ciscois » » sisge s o eienia o Bereia e SR dee iR E e e & B sasiuve e o 18
Possible Site Requirements...... o e e saTee Sk s
Clinate. . vome o i 7 3o A s S Ay o R PR g B 20
UHIItes: | siwame o osreiain s B e et R ey e
CoREOUTE. . cirn v womweis s sitiw s R e o R ot SRy M)
Trafiic: ; see I B e s e e 4 G S 8 e D
SpaceRequirements..’........ B ool ayabass D sl Sl B B o MR Ly S
Samples of Research..........cioceinnenn | eletes B eTel § e e e
Critical Path Method......... b5 D S s @ aEsals & & a s ae e BO
Biblography.....cceccuene e e e, sk Sk e RN iR
i:_'_i*LfB







STATEMENT OF PROBLEM

During an interview with a person connected with the Atomic
Energy Commission we came across an architecture problem that
they have neglected. He said, “"We have a campsite at all our
nuclear test sites and these campsites could be improved greatly.

The major problems in these campsites are the ungodly amount of
time it takes to build one and the cost involved is out of sight.'" He
then said, "What we really need is a mobile campsite that can be
set up very quickly at a minimal cost. "

Taking this last statement in mind I began working -with the
research on mobile buildings as such, possibly mobile homes that
could be converted into dormatory or living facilities for a number
of men. After much research and study this system became unfeasible
because the cost of transporﬁation was no better than the cost of the
old system. I then decided to try expa.ndable buildings such as built
by Potlatch Forests, Inc. However, many of the same problems
came up including transportation costs.-

It finally boiled down to the idea of prefabricated unit that could be

assembled from small units on the job site,







These prefabricated units will be used by working men
and their employers and will be of such a size as to house four
men, sleeping arrangements only. There will be larger units
available to accommodate the eating, recreation and office spaces.
The dining areas will be able to accommodate twenty-five men as
a base number and be able to be expanded up to 200 persons. The
kitchen area will expand accordingly, depending on the amount of
cooks needed to feed the required men. The recreation area will
also be a separate unit, possibly containing small capacity recreation
games and possibly a small theater.

These units will possibly be used by the Atomic Energy Commission
for their test site camps. However, the possibility of using these
units by private concerns has been considered.

The utility system will be of a unit design as communal bathing and
toliet facilities will be used.

Due to the mobility of these sites the foundation needs to be of a
1ig}'x; weight type and possibly demountable for continued use. These
living units will be made up of smaller modules, which are disassembled
for shipping and then errected on the job site. The doors and windows
~ should be contained within the units and completed in the factory so there

is little on site construction.







LIMITS

After considering many of the possible ways of approaching
the design of this prefabricated system I have decided on a few
limits to follow. These limits reduce the problems involved in
designing the system to the point that a total concentration can be
devoted to the prefabricated system itself. I will deal only with
the design of a prefabricated system including economics, mechanical
hookups, weather conditions‘, mobility, and construction. In these
limits I feel that I can cover and design a system that can fill these
requirements set forth by the Atomic Energy Commission.

The possibility of designing the whole camp was considered, but
due to a lack of information, I reduced the scope to contain only the
units and the prefabrication system. I will show how a unit can be built
in a minimum amount of time and expense. I will deal with all the
structure problems, the weather problems, construction systems, and
utility systems. These include the problems involved to totally build a
unit, including electrical wiring and plumbing.

The connectors and structure will be of a flexable type to be used

possibly as a floor unit as well as a wall unit and even the possiblility

of using the same unit as a roof module.







RESEARCH OF BASIC PROBLEMS

General Information:

Many of the pamphlets put out on prefabricated systems do
not help because they do not meet many of the requirements. There-
fore, I have resorted to design a totally new type of prefabricated
unit. Possibly a unit that could be used as a wall, ceiling (roof),
and floor unit as desired.

This unit could possibly be used as a throw away unit. This
would be accomplished by making the cost of the unit low enough so
after it has been transported to the site and used for 6 months to 1
year, that rather than transport it back it could be thrown away. The
material used in this type of system would ha‘;-_e a total life of
approximately 1 to 2 years. Possibly made of cardboard and plastic
or of many different types of materials.

The campsites are located over the Western Hemisphere and are
sometimes in out of the way locations where sea transportation is the
only feasible mode of transportation. The sites range from Amchitka,
Alaska to Guatamala, the South Pacific Islands and all over the United
States. The campsites last from 6 months'to 2 years in length and
house from 25 to 500 persons. A totally self-contained site will be
needed. From sleeping, eating and sanitary facilities to recreation
and service such as offices, gas stations, fire stafions, and communica-

tion stations, etcetera, are needed.







Some campsites will need to be mobile during the duration of
testing such as the site in Guatamala. The canal that they are
building stretchs across the whole country so the camp will need
to be as close as possible ':;: the actual work area because of the
conditions in this country.

Being that these campsites are so remote, a self-contained utility
system must be introduced. Possibly of a nuclear background.

Attached is a layout of the project Fautless at the Central Nevada
Test Site. As you can see the sub-contractors had to have their own
housing made in order to build the rest of the buildings. The system
in present use is the use of ba.rracks and some old mobile homes
converted into offices and monitoring stations. These buildings will

have to be of a substance to withstand the climate and environmental

changes that occur at the different sites.
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SYSTEMS

In designing a prefabricated system there are many problems to deal
with, such as; method of connecting units together, type of roof to use,
type of floor unit to use, material, and so on. These major questions
will not be answered until the final design is finished.

The result and answers to these questions will have to be answered to
to fully qualify this system to be classified as a successful prefabricated
system. Many companies have come out with various prefabricated
systems and methods of construction. Some of these systems may be
combined to create a better and easier design.

If I had the answer to these questions now it would take only a few weeks
to present the design but due to the fact that these answers can't be answered
until later, I will present a final broucher on the system to be used in my
design. This broucher will include all pertinent information about the
requirements needed and met.

Finally I will combine all the requirements into sets and see how, the

miss-fit varables effect the sites as a whole.







The requirements are as follows:

A. Must meet Atomic Energy Commission Approval
1 hour fire rating
Moisture resistant
Insulating factor = R-10
Light weight
Pre-finished

Structure to meet wind and snow loads
Fungus resistiant

Dimensional stability

Durability to scuffs

10. Termite proof

11. Weather resistant

O (o™= U b WK -

B. Construction

Rapid assembly

Light Weight

Little on site finishing

Self supporting during construction
Easily handled by workmen

No heavy equipment needed for assembly
No special tools needed

No foundations to be poured

@ =010 W w

.

C. Transportation

Compact into small size
a. maximum 200 cubic feet

2. Light Weight
a. maximum 25 pounds per square foot

Movable, even when assembled '

4. Easily moved and transported from ship because of lack of
equipment at some sites '

—

w

D. Economics
1. As inexpensive as possible
a. inexpensive materials
b. light weight
c. readily available products
d. materials with short life span
e. easily assembled at factory
E. Utilities
l. Programed for electricity
2. Separate units for ketchen and restrooms
3.Self-contained utility system
4. Adequate water storage system

w8







To consider these questions properly, we have to look at all the
requirements and figure out which oru’_‘.s.are the most important. Then
we have to interact these requirements into groups and then into larger
groups and work from there.

Expense is the strongest requirement. This system has to be better
and cheaper than the conventional method used. For instance, the price
to move a 10' x 40' x 11' mobile home from Los Angeles to Guatamala
would cost the sender approximately $7, 000, 00 plus the cost of the
Home itself. This is broken down as follows:

Quoted by Bekins World Wide Movers
10' x 40' trailer = 4,400 cubic feet at $1. 34 per cubic foot
Overlength charge for over 20' at $4.00 per 40 cubic foot
. Heavy lift charge at $4.60 per 40 cubic foot

. $25.00 service charge
. $20. 00 dock charge

U o B

equals $6, 842,45 Plus unloading
They would not quote an unloading charge because they don't know

what equipment they have at the particular port.







eguirements and Relationship to each other

As you can see this figure will be easy to beat because they ship on
a cubic foot basis and a trailerhouseis void in the middle. By having
something that folds into a compact area the price is automatically
reduced.

This leads us to a second strong requirement which is weight. A
material that meets most of the requirements set up by the Atomic
Energy Commission usually comes out pretty heavy. There are of course
many other systems in which could be put together in order to form a
sandwich panel to meet these requirements. One system would be
possibly from a foam and asbestas.

The diagrams that follow can best illustrate how these requirements

work.
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Results of Relationships

The results drawn from these diagrams gives us the breakdown of

the most important requirements to be considered in the design of a
prefabricated system. For example:

In the materials the requirements are ranged in this importance

1. light weight
weather

2. 1 hour fire rating
structure
durability

3. Moisture resistant
insulating factor
prefinished
dimensional stability
termite proof

4, Fungus Proof

In Construction

1. Rapid assembly
2. Light weight
self supporting
3. Easily handled by workman
no foundation
no special tools
no heavy equipment for assembly
4, Little on site finishing

Economics

1. Inexpensive
light weight
available products

2. Short life span of products
easily assembled in plant

Transportation
1. Light weight
compact size
; 2. Mobile when built
easily transported

Utilities
1. Self-contained power plant
separate kitchen and restroom units
2. Electrical hookup
water storage -16-
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ibles could possibly have a great importance

The mis-fit varaibl

over the design of this sysiem. The chart on page 18B shows how

the requirements proc
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1 hour fire rating
Moisture Resistant -
Insulating R=10

Light Weight

Pre-Finished

Structural

Fungus Resistant
Dimensional Stability
Durability

Termite Proof

Weather Resistant

Rapid Assembly

Little On-Site Finishing
Self-Supporting

Easily Handled by Workmen
No Foundations :
No Special Tools

No Heavy Equipment Needed
Inexpensive

Available Products

Short Life Span

Easily Assembled at Factory
Compact size
Mobile When Built
Easily Transported
Electrical

24-AA Separate Utilities
26-BB Self Contained Power Plant
\1- CC Water Storage System
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I.ooking at the combined reactions we notice that they fall into this

breakdown in importance

1. Inexpensive [
2. Rapid assembly |
light weight :
available products : |
3. Compact in size ]
self-contained power plant |
4, Weather Resistant
5. Separate kitchen and restroom units .
This breakdown shos that the most important factor to consider is
expense in economics. Which will have to be the chiet consideration in
designing the prefabricated units
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Possible Site Reqguirements

Climate:

As the sites change so do the weather conditions. The fact that
these campsites are subject to large site variations they will have to
be designed to meet the conditions set forth by each site. For example
in Anchitka, Alaska the mean temperature is 32° F. The Summers are
long and cool and the Winters are much the same.

In contrast, a site in Guatamala, for instance, has a hot and humid
climate with temperatures averaging 80°F. Tropical rains are
prevalent averaging 80 inches annually. The moisture involved creates
the need for many of the preceeding requirements such as: Moisture
resistant, weather resistant, fungus proof, termite proof and the
insulating factor.

Utilities
As most of the sites are remote and utilities are not available, as
system for the facilities must be provided within the units.
Contours

The contours involved are generally flat areas and, therefore, need
not be much consideration to leveling or contour cutting. The only
requirement needed here is that the units come equiped with their own
foundation system.
Traffic

Parking is to be provided within the campsite.

=20=







ypace Requirements
P

Sleeping facilities, kitchen, recreation, toilets, and office space
are the required types of space to be used.
Since I am not working in designing the camp itself I will only give

the minimum requirements for each space. Then if they want to they

can enlarge spaces.

Sleeping - Per man 50 Square Feet
Dining - Per man . 25 Square Feet
Kitchen - Per man 75 Square Feet
Recreation - 500 Square Feet
Office - A 500 Square Feet
Toilet - 500 Square Feet
Warehouse - 800 Square Feet
Maintenance - 800 Square Feet
Dispatcher - 100 Square Feet
First Aid Station 200 Square Feet

)
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chemically inert

ser-0-ciL is pH neutral and cannet react upon other
material. It imparts no odor or taste to food products.
According to independent tests, ZER-O-CEL insulation will
not rot, or support fungus arowth. It has no food value
to attract insects or rodents

non-toxic

Production - cured slabs of zEr-0-CEL are non-toxic in
handling or application. However. when fabricating with
mechanical equipment, normal precautions should be
taken against irritation of the eyes, nose, throat, and skin,
from fabricating dust.

INSULATION CHARACTERISTICS

— ———
¥

ZER-OCEL

physical properties advantages

low thermal conductivity

The photograph and the Insulation Comparison Chart
chow the thicknesses of other insulations equivalent to
one inch of Gold Bond zer-o-ckL. This low thermal con-
ductivity is based on several factors, The closed cell struc-
ture of the foam is important but primarily it is the inert
gas within the cell that greatly improves the insulating
value.

INSULATION COMPARISON CHART
Non-urethane insulation thicknesses required at 75°F. m.L
vs. 1" of Zer-O-Cel

e’ R Thickness
Urethane (Zer-O-Cel) A5 6.67 L4
Styrene .24 4.16 18"
" Mineral Wool: 2.0 pcf Density 27 370 1%”
Wood Fiber (Structural):
20 pef Density .38 2.63 2%"
Cellular Glass: 9 pcf Density .39 2.56 25"

= “'R** Factar: Resistance to heat tronsmission (R=I/%)

When manufactured, all urethanes exhibit an extremely
low “k" factor of 0.10 to 0.12 in the uncured stage.
Following curing and adjustment to atmospheric condi-
tions, the “k™* factor stabilizes at the realistic values shown
on the previous page. All ZER-O-CEL produced by Na-
tional Gypsum Company goes through this aging period
before it is released for fabrication or application.

PERFORMANCE OF URETHANES AT LOW TEMPERATURES

r-——w—v——v"'!'r-"':— o B T W ¥

T

o v i o S LA it e A S S B

ISOTROPIC ZER-0-CEL URETHANE
Installation at 73°F. and exposure =
for 70 hours at 0°F. resulted in

PRy =
lyve than V4" shrinkage over a 48

dimersion.

NOMSOTROPIC URETHANE
Insiallation at 75°F. and exposure
for 7) hours at 0°F. resulted in

P ey 1T

i shrinkage over a 487

dimension

o D e T e T TR

Isotropic characteristics in a urethane foam are extremely
importact in low temperature operations for two basic

reasons:

D s G ORI s W A

1. If the compressive strength of the foam, along any
axis, is less than 15 psi, atmospheric pressure can Cause
cell collapse during low temperature service because the
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TRIODETIC:
strength and sophistication
through the simplest elements

The primary elements of Triodetic are hubs (nodes) and structural
tubes. These in combination will form structures as simple as lattice
trusses, or as complex as the various braced domes.

Itis the unique design of the hubs which gives Triodetic its special
advantages. They are made from either steel or aluminum and contain
grooved keyways, which run the full length of the hub. A multiplicity
of members may be framed into a single hub. The structural members
usually are tubular, and rounds are generally the most economical.
The ends of these members are formed in a press to fit the serrated
keyways in the hubs. There is no loss of material in this process, and
dimension is closely controlled.

The members insert by easy pressure applied with ordinary tools.

The angle of entry can and does vary on a job to job basis. In those
instances where the serrated keyway is not occupied completely

by the end of the tube, special inserts are used to fill the void. This

also applies to unoccupied keyways. Hub ends are closed by washers

and a single high strength bolt.

The Butler Triodetic structural system has been tested in the presence
of personnel from a recognized independent laboratory. The test
report is available upon request and does indicate the high efficiency
of the connector under axial tension and compression loads.
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PREFINIS
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Hond Plasti-Clad® panels are designed primarily for
lication where a high degree of weather resistance

piy«ti-Clad Warranty — Gold Bond Plasti-Clad coating is guar-
tecd by National Gypsum Company to provide uniform color

cerention and will not peel, blister, or craze for a period of
rs when installed in accordance with published recom-

ly to Piasti- Clad erected in areas havmg severs erosive
vions or highly corrosive atmosphere.

It during the guarantee period any Plasti-Clad finish is found
by Maticnal Gypsum Company to be deficient in any of the
above properties, the Company will at its option, either supply
material or recoat that material which is found to be
.. Delivery of replacement material to the building site
or application of the recoating will relieve National Gypsum
Company from further liability.

Ci

Accessories — extruded aluminum joint strips, inside and out-
=ide corners and cap strips in matching colors may be secured
¢irect from Porce-Len, Inc., Hamden, Conn.

CONDENSED SPECIFICATIONS

Wi . . . .4 Thickness Ya" Standard — ¥, 1", W
Lunsin 8’, 9, 10%, 12’ on special order
Weight 1.2 |bs. per SF for 4"

Gr ‘ Bond Plasti-Clad Panels meet Federal Specification SS-
755 T,pn F and ASTM Specification C-220-67, Type F.

Fiea ard Classification — Flame spread . 0
Fuel contributed 5
Smoke contributed 0
STANDARD COLORS
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jished in 6 standard and 21 special order fade-
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Optimization of members, as far as practical limitations will permit, is
determined by a finite method of analysis. It is recommended that
wall thickness of the tubes be constant although actual size may
vary in diameter. Design efficiency is thereby obtained with material
placed to perform its task according to load and stresses.

Components are shipped to the job site, organized and coded in
bundles according to their applications on the structure. Construction
may proceed in either of two ways: ground assembly and crane lift,
or in mid-air. Triodetic is self spanning and ordinarily needs a
minimum of scaffolding. This method of site assembly of factory
finished components is extremely fast, undoubtedly the fastest of

all available ways to produce any of the structural forms within

its capabilities.

Triodetic roof structures may be covered using various methods and

materials. Metal decking, wood paneling, can be applied together
with regular built-up or poured-in-place roofing. Translucent plastic
covering and other materials can also be used; however, the type an:l
shape of the roof structure, to some extent, dictates the choice of
material and method. This system also expedites the location and
installation of overhead mechanicals. Flexible ducting and wiring can be
easily run through and fastened to the Triodetic structural latticework.
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Geometric

US Pavilion — Expo 67
Montreal, Canada

Cheering the US Pavilion as ex-
citing, handsome and inviting, the
jury Tound that it “solved very ad-
mirably a pmblml of exhibit ;
translucent space.” To make aclivity
within visible from outside, the pa-
vilion was made to seem only lightly
poised on earth, a great, airy, lacy
ueh defining, but nat visually sepa-

ating, exterior and interior space. A
threv quarter sphere proved to give
the best reIal:onsh ip of ICImund di-
ameler to height. An '!Iulude of 200
feet was needed to facilitate free
suspension of exhibits and erection
of elevated platforms.” These, as
much as 80 feet above the floor,
would appear to float, producing
a spatial sensation analogous .n
weightlessness. The space created
in the jurors’ words, was “a magnifi-
cent setting for the interior architee-
ture that parallels this 20th century
structural concept.”

Structural  Engineers: Sit
Gumperlz & Heger, Inc.: ‘-mrn:--
and Electrical Engineers: \
& Associates: I.andscw \.:-:-'..

Caro! R. Johnson: Interior Platiors
and Exhibits: Camb cidan Seven
sociates, Inc.: Gener al (‘n pran
George A. Fuller Comp







CRITICAL PAT H METHOD

MONTH | DAY | WEEK | HOUR
February 6 1 25
13 2 30
MATERIAL 20 3 30
CONNECTIONS
UTILITIES 2 4 20
DETAILS
March 6 5 20
13 6 40
20 1 40
21 8 30
RESEARCH & DESIGN .
PRESENTATION April 3 9 0
Spring Break
10 10 50
PAMPHLET ) i 11 30
SYSTEM DESIGIN
SECTIONS, 24 12 30
MODEL < ==
DETAILS = i 13 40
\ 8 14 40
Catch Up 15 15 0
21st Presentation 22 16
Total Hours 425 + 29 17
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K. Western Wooc
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.. Kaiser Gypsum Company
Texas
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Interviews
A. Walt Parker
Eberline Instrument Corporation
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Cunningham Construction
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