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ABSTRACT

A survey was comducted to determine availability of suitable
furniture and floor covering for outfitting polar campa. It was
determined that lightweight, compsct, durable furniture which {s
both comfortable 2nd attractive i{s availsble through commercial
sources. Interlocking floor tile which requires no mastic for
i{nstallstion and yet is quite servicesble, is alsc commercially
available,

It was concluded that commercizlly available furnishings have
many desirable features which cannot be obtained from standard Navy
sources; therefore, outfitting for polar camps should not be limited
to standard Havy aources. T
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INTRODUCTION

Experience in outfitting polar buildings and camps has shown
that furnishings which are readily svailable from standard Navy
sources are often not particularly suitable. Much of the furniture
is heavy and bulky, end floor coverings buckle and curl at the edges
in polar service. Available furnishings may be quite practical for
most shore establishments; however, polar camps have unigue reguire-
ments. Weight is a major conasideraticn as the furnishings must often
be air-shipped tc the site. Aasembly or instellatice time is criti-
cal as labor is quite expensive. Appearsnce is very important as
personnel must live with the furnishings constantly with little oppor-
tunity for outside diversion,

In an effort to improve living conditions, & survey of commer-
cially available furuishings was conducted., This technical note
contains the information obtained from the survey.

BACKGROUND

Recent outfitting studies for polar buildings have included
specially designed furniture, commercislly svailadle furniture, snd
commercial floor covering. In all cagses, there was none available
from standard Navy sources which would satisfy th2 requirement.

In 1961, a Jamesway was outfitted as & prototype quarters
building1 for a packaged pioneer polar can7 which was being devel-
oped by the laboratory. The prototype was shipped to McMurdo,
Antarctica, and has been in use since that time. The criteria
specified that outfitting should be standard Navy stock itewms, so
standard Navy bunks were used. Curtain psrtitions were used to
provide indivilual rooms approximately 6-1/2 by 8 feet in size.
With one double bunk in & room, there was space for oply one 2-
by 3-foot locker. Additiconal storage was provided by a specially
designed collapsible drawer which was easily assembled and sus-
pended fiom the frame under the lower bunk, thus utilizing space
thet would otherwise be wasted. Two of these drawers could be
placed under 8 bunk. Collapsinie shelves which could be hung on
the end of each bunk were provided for comvenience of personnel.
This was a handy place for reading material, stationery, clock,
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cigarettes, ead other personal items. Both the drawers and shelves
have recefved very favorable comment from personnel using them dure
ing the past 3 years.

In developing the pioneer polar ctnp,z commexcial metal folding
tables and benches were selected for the wess hall as all standard
Navy messing tables were toc heavy and bulky. These tables and
benches were used in the prototype mess hall at the NCEL camp near
McMurdo, Aantsrctica, during the FY-64 sunmer season., They were light-
weight and could be folded for s compact package, snd yet there was no
field assembiy required. They proved to be very comfortable and held
up quite well under the rough treatment typical of field camps.

Outfitting for the prototype quarters building1 slso included
a throw rug beside each bnd and area rugs in each lounge. These
washable cotton rugs were very well received by personnel using the
building. The only difficulty encountered was in the light-colored
rugs showing soil very fast.

OOMMERCIAL FUBRNITURE

In conducting the furniture survey, the effort was directed
towsrd determining availability of commercial furniture with features
which cannot be obtained in standerd Navy furniture. This survey vas
not exhaustive, dbut does indicate some of the useful features avail-
able vhen procurement is not limited to standard Navy sources. .ue
furniture is discussed under five areas of usage.

Bedroom

Beds are available with shelves built as an integral part of the
headboard and, in sowme casee, a smll writing desk may be built into
on2 end of the bed. Experience has shown that if a desk is not pro-
vided, men will often field-fabricate one from packing crates or
other available materials. The cost of beds with headboard shelves
is about 4 percent higher than standard Navy bunks with specially
built shazlves. Shipping weight is 10 percent less. Beds are also
availsble with an enclosed bage contsining drawers. If a bedroom
must double as an office or other work area, beds vhich fold sgainet
the wall are availadle to provide additional work space during the
day.

Wardrobes of easily assembled kmock-dowm construction are aveil-
able with a variety of drawer units and hanging space, These units




not only provide more flexibility than standsrd lockers, but also
come in attractive finishea or colors.

besks for personal use cen be ordered to fit any space by
using 8 pedestal containing drawers and ordering the top in the
required length. This eliminsates waste space vhich might occur
with standard sizes.

Dormitory-type furniture with matching beds, wardrobes, desks,
and chairs is available in & variety of pleasing colors, which is
worth consideration for morsle purposes as well as convenience.
Perscnnel must live with this furniture for long periods without
relief, and the usual olf{ve drab or battleship gray is depressing.
Bright, warm colors should be used for relief from the all-over
whiteness of =most polar regions,

Lounge

Thz lounge chairs and settees or sofas available from standard
Navy sources are constructed of tubular sluminum frame with metal
armrests and vinyl upholstered seat and back. These are quite
practical; however, commercially availasble furniture with aluminum
frame and viayl upholstery has more pleasing lines, the warmth of
wooden armrests, and upholstery in a variety of sttractive colors.
This commercial lounge furniture costs no more and has shout the
same shipping weight,

There is 2lso available modular lounge furniture with s basic
seat 2 feet wide and expansion sections 1 or 2 feet wide which can
be assembled together to form a single unit. These units can be
any combination of chairs, benches, or tadles and include ccrmer
units, With this type of furniture, maximum use of space is possi-
ble as it can be made any length. The tadle tops, as an integral
part of the seating, occupy less space than senarate tables. The
entire system is of knock-down construction.

Mess Hall

An example of lightweight folding tables and benches availsble
for mess hall wee vas given under BACKGROUND. This furniture is
particularly practical as it can be folded for shipment end for
getting it out of the way vhen the mess hall is to be used for some
other purpose, The cost of these tables and benches is sbout 15
percent less than standard tables with awivel seats, and the weight
ia 50 percent less. Tables which sre hinged at the center for




tolding and have integral seats are also svailable. These can be
very easily folded and rolled out of the wiy for clesuing or for
multiple use of the mess hall.
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Recreation

The main furniture required for & reucreation area is géne
tables. The standard 30-inch-square bridge tsble is not large
enough for the usual card gsmea. Round tables with folding legs
have been used very successfully as this provides adejuate space
for six men. The cost is sbout 14 percent higher and the weight
i{s slightly more as the table 1is larger. Folding pool tables and
ping pong tables are alsc commercizlily available, The cost of these
tables is « percent higher than standavd Ravy atock; however, the
weight {3 10 percent less.

Office

The main item of office furniture is desks. In addition, filing
cabinets, bookshelves, and other types of storage units sre required.
The atandsrd NMavy desks are much too heavy for air-shipment and too
bulky to be used in smsll spaces., The field desks are small and
collapsible, but have no drawers., Lightweight, compact desks are
commercially available in imock-down construction. The cost of a
lightweight desk of comparable size to standard Nevy desks is about
20 percent higher., The weight is 30 percent less.

Office furniture conaisting of modular units which can be
sttached to poles is also available. These poles are easily in-
stalled with a spring device. Mounting brackets and hardwere are
used for attaching the wmodular units to the poles. These unita
include desks, cabineta, shelves, and drawers. Partition panels
sre also availsble in this system for mounting between two poles,
This type of furniture provides all of the necesgpary work space and
storage in a compact, convenient unit., The variety of units pro-
vides flexibility to fit moat sftuations,

COMMERCIAL FLOOR COVERING

In surveying available floor coveriug, the effort was directed
towsrd finding & dursble, easily installed covering which does not
buckle under conditions prevalent in polar buildings. Most floor

covering is ingtalled with 3 mastic which breaks loose as the cov-
ering expands and contracts due to the extreme tempersture changes.
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After the mastic breaks locse, floor tile curls avound the edges and
linoleum buckles,

Bubber tile is aveilable with interlocking ioints which eliminate
the need of mastic. The tile is merely locked together and laid flat
on the floor, It has the advantage of being fast and essy to install,
It could also be removed for reuse if # building s dismantled or
abandoned, It is attractive in sppearsnce, noiseless, durable, and
easily cleaned. The cost is sbout 38 percent higher than battleship
lincleum,

This interlocking tile was tested under simulated conditions in
the laboratory cold chamber, The properties tested included flexi-
bility, warping, snd thermal expansion. The results of the tests,
which sre described in the Appendix, indicate that the interlocking
tile is suitable for buildings in polar regions; however, it should
be tested under actuasl conditions to determine {f it will petain
these qualities under usage for a long period of time. The teat
for thermal expansion shows that the tile should de wirmed to roow
temperature before installation.

Throv rugs have proven quite useful in quarters to provide a
wvarm floor surface beside the beds. These can be obtsined in &
variety of materials, colors, and sizes. Previous use of rugs
shows that light colors should not be used as they asoil badly.

FINDINGS

1. Furniture available from standard Navy sources is often
heavy, bulky, and not particularly suitable for polar camps.

2. PFurniture which is lightwveight, compect, durable, and com-
fortable is available commercially.

3. Suitable furniture {s commercially available in attrective
designs and colors.

4, The cost of commercially available furniture can be as
much as 20 percent higher than compsrable furniture from standard
Navy sources; however, the additional expense appears justified by
savings in shipping weight, essembly time, multiple use of the
furniture, and flooy space required by the furmiture.

S. Floor coverings that sust be instslled with mastic usually




buckle when used ia polar regions, Interlocking floor tile elimi-
netes the need of mastic, but its cost i3 sbout 33 percent grester
than battleship linocleun.

6. Area rugs provide added comfort in quarters buildings.

CONRCLUS IONS

1. Use of commercially available furuiture permits better space
utilization, more economical shipment, and more attractive designs
and colors than stendaxrd Nevy furniture,.

2. Use of coumercially aveilable floor coverings permits easier
installation, better serviceability, and greater comfort than standard
Navy floor coverings.

3. Furnishings for outfitting polar camps should not be limited
to standard Mavy sources,

4., The use of commercially avajlable furniture should be con-
sidered in revisions to the existing pclar camp designs.
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Appendix

INTERLOCKING RUBBER TILE STUDY

Interlocking rubber tile was tested under simulated conditicns
for buildings ir polsr regions. The tile tested was 9 by 9 by 1/4
inch thick. ZTests were conducted for flexibility, warping, and
thermsl expansion.

FLEXIBILITY

Tile samples were placed in a cold chamber at s tempersture of
-10 F. After cold-sosking overnight, they still remained quite
plisble. When the tile was released sfter flexing, it immedistely
returned to its original shape.

WARPING

A frame was constructed to test 16 tile in a confined ares
with cne warm and one cold surface. A mat-type hester was placed
on a plywood panel. A frame of 2 by 2's was placed on the plywood
around the heater. The frame enclosed an area 35 inches square.
Sixteen tile were then placed together and trimmed to fit in the
enclosed area, Thermocouples were secured to the warm surfsce,
the center of the tile, snd the cold surfeace. A thersocouple wae
al180 provided in the sir 2 inches above the cold surface of the
tile. A 2 by 4 was placed on top of the frame so that it could be
moved across the frame and serve ss 2 reference to determine de-
flection of the tile at any point.

When this test frame was placed in the cold box at -10 F, the
maximumm temperature that could be achieved on the werm surface of
the tile was 49 7. The temperature difference between the two tile
surfaces was consistently about 20 F regardless of the tempersture
of the warm surface of the tile (Yable I).

During initial werming of the tile, s very slight deflection
was observed. This was asteributed to flattening of the heater mst
on which the tile were placed. After the tile was completely cooled
and rewarmed, no deflection was observed.
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TEXRMAL EXPANSION

The thermsl expansion of the tile was tested by placing eight
tile together in series on a bosrd ior a total length of 6 feet.
e end wes secured to the board. The length of tile was messured
at 70 F. Yhen it wes placed in the cold box at =10 F, The length
of tile decressed 1/8 inch., When the temperature of the tile was
brought back to 70 ¥, the tile resumed its originsl lenagth.

It was found from the floor tile tests that rubber interlocking
tile:

1. Remaing flexible at temperatures dowa to -10 F.

2. Does not warp when the temperature difference between the
two tile surfaces 1s 20 F.

3. Expends 1/8 inch in 6 feet with a temperature rise of 80 F,
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Table I.

Temperature Resdings During Werpage Test on Interlockiag

Rubber Tile
Warm Center of Cold Afr 2 fa,
Time Surface Tile Surface Above Tile Remariks
(F) (FX (F) (F)

3 May 64

0849 39 31 26 g No heat

0905 30 24 20 -l

0921 24 18 1¢é -4

0930 20 15 13 -6

0946 28 18 14 -6 Heat on

0953 35 22 1a 2

1018 42 238 24 1

1030 45 32 27 2

1110 49 32 26 -4

1134 49 33 28 -9

1145 49 32 27 -4 Heat off

1342 9 3 3 0 Heat on

1355 22 12 9 -3

1415 32 20 15 ~13 Cold box reset
for -20 F

1442 kL 21 16 -8 Cold bhox reset
for -10 ¥

1502 36 22 17 -8

1530 38 22 17 -12

6 May 1964

0835 -2 -2 0 -10 Tile in chamber
overnight at
-10 F

0856 Heat on

0915 21 12 10 -3

1.15 42 28 24 0

1055 44 29 24 -4

1230 46 31 27 -2

1255 46 it 27 -4

1455 46 31 27 -6

1655 47 2 27 4]
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