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"ARTICLES OR COMMODITIES MENT|ONED
HEREIN ARE MERELY USED AS ILLUSTRA-
TIVE MATERIAL AND DO NOT CONSTITUTE
IN ANY SENSE AN INDORSEMENT OR GUAR-
ANTEE ON THE PART OF THE COMMONWEAL TH |
OF PENNSYLVANIA, THE DEPARTMENT OF |
LABOR AND INDUSTRY, OR THE WORKMEN'S 1
COMPENSATION BUREAU, "
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The following illustratad talk wis ores.ntod by Dr. B,HE, kicIlvain
at & monthly safo practice conference sponsorsd jointly by Penna, State
Colleze and tho S£at: Department of Labor and Indusiry, ifhis cohfarence was
held at ¥ ittany Lion Inn and wes under the joiﬁt chairmanship of Dr.' Frjank>
G+ Vhitmore, Dean of tho School of Chemistry and PRysics of the College and

ir. ¥im, H, Cheanut, Dirsstor of the Burcau of Workmen's Conpensation,

INSULATION IN STREALINED TR4INS
: by .....
Dr, 2. He McIlvein

( Mﬁdicul Director and Personnel Manager

The Zdwerd G. Budd ianufacturing Company ;

A

One of the most intsrssting developments of the Railroad Industry
in ricont ye.rs is the advent of the lightwoight streamlined train--an idealA
of the modern transportotion, This wos conccived a few yaars &go by the
Edwerd Gs Budd Menufacturing Compeny, Philadolghis, Pznnsylvania, manufactursr
of sutomobile bodies,

¥hen the railroads embarked on o prozrum of modernizing their equip=-

)

msnt, tho Budd Company's mothod of streanlining and lessening the weight were
the principal parts of that progrem, This rssulted in morc atiractive
surroundings whila in the trains, and <ir conditished atmosphers for all
wowthors and tumpsrsturses, This ves the new ? rojram upon which the railroads
and car buildsrs :rbarked, It becams imperitivs te rizluco all possible non-
oparating wsights; thus running Hoards, kzad-lizghts, cahs, hané reils and
stops were rodesigned with light, strong mstal, The Bdward Go Budd Menufacture
ing Company uss stzinless steel,

Realizing that railroads wore hauling snormous desd loads, the Budd

Compeny applied the principle of light weight end staunch comstruction with
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whioch they had revolutionized auto body construction, The idea immediately
caught and was adopted by the raeilroads as well as by car builders.
Ons of the designer's original problems was that of insulation. The

néw trains must be insulated with a material of extreme lightness, bub of a
heat transmission factor that would assure passengers the utmost in comfort
from the beginning to the end of their ride, in all seasons of the year, In
the search for light weight material it was opportune thet the streamlined

train and Fiberglas insuletion ooccurred at the same time and the latter was

selected for insulation.
It is about some of the features of insulation that I wish to direot

e few remarks, Fiberglas is a product of the Cwens-Corning Corporation,

Its manufacture begins with the proper proportioning of sand, soda ash and
lime, with some lesser ingredients, ascording to the selected formula. This
"batch" 4s then melted in a standard glass tenk under great heat supplied by
gas burners, Up to this point, all operations are identioel to those followed
for the production of glass in any of its common forms, such as window glass,

chemical glassware or containers.

Bub after the bateh has been melted there are several differing methods

for producing fibers. The first, which is Fiberglas wool, uses the Patch :
from the original tank without further refinement than the melting process
naturally involves, Thin streams of molten glass come through the fore- 5
hearth of the furnmace by gravity, through small aperatures in special high- ’ Ly
temperature metals, and are immediately caught in high-prossure Jets of
steam. The stesm draws the molten glass at the speed of a rifle bullet into
long, flexible, fine fibers which settle in the form of a mat of light den=
sity wool on a conveyor. The fiber diameter may be varied at will by precise
control, verying from about thres ten«thousandths of an inch (,0003"%), to

& coarser fiber of about one one-thousandth of an inch (.001"), depending

on the product to be menufactureds The length of the fibers vary with the




control. They run from about 4" in length to long fibers fram 15" to 20" in
length,

This material is the base for numerous products, a partial listing of

which would includes Rail car and bus insulation, locamotive eab and boiler

insulation, pipe-covering and blocks, insulation for domestic refrigerators
and ranges, air filters, glass fabriocs, yarn, roving, tape,. house insulation
and many others,

No product used for insulating streamlined oars or traing should have
properties which affect metals, be inflammable, or be affected or destroyed
by normal moisture. It should be thoroughly adaptable to the ocar builderts
requirements, light in weight, and remain permanently in placs. Naturally,
though I leave it last to mention, it must be sefe for employees te install.

Professor Heohler of the Engineering Experiment Station of Pennsylvania
State Colloge has just presented a technical discussion on various insulation
products which his Department is constantly testing. I am informed that for
; the past two years, Purdue Univorsity has carried on an extensive and exhaust-
ive study of the durability of insulating materials, including Fiberglas,
During this time, such durability has been studied under repeated atmospheris
and temperature changes, vibration, vepar diffusion, penebration, ab;orption
and saturation.

Fiberglas is flamoproof., It is incombustible and non-inflammable. The

use of this insulation eliminates any possibility of a shop hazard whero
welding or cutting torches arc being used in tho vicinity of the insulation
or even when brought in conbtact with it, It will not support combustion in
any form. Its use climinates the hezard to man and of loss Yo oquipmont dus
to a fire being progrossively carried through the walls of a car in the

Insulation, which has happoned when inflammable insulations were usod,
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As an edded measurs of safety, the facing usually used on Fiborglas
in passonger rail cars is a flame-proof muslin which, like the insulation,

will not burn or support combustion. Thus welding, gas or torch flames may

bo frooly used on either the light weight stainless steel of the Budd typo

or the heavier plates of other construetion, without the workman noeding to

ooncorn himself with what is in back of the plates.
The widoning use of overhead olectrioc catonaries, and the possibility

of firo from any source in tunnels, have caused s demand by some railroads

for fireproof insulation.

This glass material is non-corrosive. It contains no sulphates, chlo=-
rates, or sulphides. It is free from such corrosive agents. This moans
the workmen handle a chomically inert material, Metals from which cars are
constructed arc not affocted, assuring permanent safety and freedom frem
corrosion or static, such as is generatod by metal insulation materials,

From the standpoint of sanitation, there is much to be said. The
material is non-organic; thercfore it will not sustain animal, bacterial

or fungus growths. It is vormin proof, termite proof, and rodent proof.

Being glass it is non-conductor of cloctricity. Crossed or brokon

wires, or wires with covering worn, will not be grounded through this‘mat-
erial,
Occupational diseascs arc a serious consideration with all of us.

Thoir hazard to health, and their cost, are factors which cannot bo lgnored.
No responsible deta have been collected on the subject, according to my

best information, but one thing is obvicus: proper imsulation will kecp it
to & minimm. Silicosis, according to the Pennsylvania Medical Journal for
June, 1937, Page 790, depends upon the size and concentration of the part-
icles inhaled. The most damaging are those of five microns or less in size.

Those measuring ten microns or more, it continues, probably do no damage,

.
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¥y information is that in rojlrond insuletion blonkets, the diametor of
Fiberglas fibere are on the safe sidq of such mcasuremcntgc The long length
of those fibers inhibit§ dusting or 5ifting and thus keopa atmosphoric cone
centration to n ninirum,

The thermal conductivity of Fiberglas varies with_t@e necan temperature
ond with tho density with which the insulation is ins;ca.lle‘ﬁg -

At 50 degreses F. meon temperature, and o density of 3# per cubic ‘foot,

Fiberglns has g "K" factor of 425 B, Te Ue por hour, pep square fobt, per

inoh thiclmess, per degree diffeorence, At 6 dewsity, the value ig approxie

mo.‘bely e22 B. Te U
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At 90 degrees F. neoon tepperature,_the conductivitics for the

dengities of 2 and 3 pounds are ¢265, and ,235,

 Passing up into the higher tempercture ranges, ot 300 deg?eea Fe
Rean tenperature, the 3t density Fiberglos has a conductivity of .41; the
;# of o325 and the materinl with an 8Ff per cubic fook density has a com
efficiont of ,295, _

At the higher servica tenperatureg, higher densiﬁy Giberglas ig.
always employods For instance, ot a mesp te@perutu;e of 500 degrees Fey
Fiborglas wool at 6 density hug 8 conductivity of 459 gnd at 8¢ density

it has a conductivity of nbout 049,
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To you who are fanmilinr with the proporties of various ingylating

i

moterinls, thege figures will.uppear gquite striking, as they demonstrats

that Fiberglas conmbines low wbigh§ with high thermal valuecs, end the ability

to withatand extrene temperatures,
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One ingulation material nay have excellent therrmnl efficiency, but
& 8 lot of dust, Another, no cust, but lewer efficiencys A third might

efficienqg;und cleanliness, yot be vulnerable to fire op absorb agd hold

noistures Fiberglas provideg the qualities generally sought as an in=
suloation product in stream~linecd trains and in gddition hes proven gafe

for handling purposes by our workmen,!




