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UMION CANRBIDE CHAMICALS COMPANY ¢ INSTITUTE PLANT P. 0. 80X 2831, CHARLESTON, WEST VIRGINGA

To (Nesa) Mr, S, C. Giambruno Dete 23 October 1963- -
Compray

teestre  Industrial Relations Origineting Dept. Medical Department - Plant 512

Angworing latter dete . - . _.

Ceorte lir. L. l. Dickinson Mr, J. W, Perry subpoo . Insulation Block Dust Survey
i, N. S. Eastman lr. P. E. llenry Construction Insulation Shop
Mr. R. A, Huber - Mr. R, A. Neal Plant 511
Mr. B. T. King tr. D. R. Mathenyw&=-€K
Dr. E. M. Best M, N. H. Ketcham

Pr. C. U, Dernehld Mr. L. B. Vleddell - Safety Dept.

Enclosed is a very excellent and very complete Industrial Hygiene
report on the potential hazardousness of "Thermobestos", "Kaylo" and "Carey-Temp"
insulation blocks which have been processed in the Construction Department's

a Insulation Shop. The report points out definitely that "Thermobestos" and

. "Carey-Temp" insulation blocks cannot be fabricated safely with existing equipment,
tut that "Kaylo" insulation blocks can be fabricated safely. Mr., Peele's
recommendations are quite definite and I am sure that you will wish to comply with
them. I believe this particular project should be considered completed.

If there are any comments, suggestions or criticism, please direct
these to me,

Very truly yours,

Sexton, M.D.
Medical Director

RJS:hl
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THDUSTRIAL HYGILNL DURVEY
Construction Insulation Shop - Building 511-2018

Report 63-IH-3-G-1

The Construction Insulation Shop (Building 2018), Flant 512 location, rvutinelw
fabricates large quantities of insulation block with ventilated band s, This
more efficient procedure of fabrication has replaced an older, time honored,
rractice of using sumple handsaws to do the job. llowever, it has, at the saro
time, created a health hazard resulting from exposure to excessive concentrations
of atmospheric dust,

The hazard to health has been evaluated and reported proviouslys
with the result that onc matcrial, "Thermobestos" was clearly identified with the
hazard (exceceded TLV) and another matemal "Kaylo", was safe to fabricate
(within TLV), The present report (the third on this subject) was initiated in an
attempt to supply answers to three basic questions: (1) was thare any error
in the original evaluation of "Kaylo", (2) can supplementary exhaust ventilation
reduce the "Thermobestos" hazard to within safe acceptable limitc, and (3) iz
a hazard to health produced in the fabrication of a third material, i.c., "Carey-
Temp".

The “information uncovered in the present evaluation raveals the
following facts:

1. "K 1ylo" insulation blocks can v safely fabricated with the
existing equipment,

2. "Thermobestos" insulation blocks cannot be safely falricated at

. Lhe present time with existing equipment, but could ix

" safely fabricated if the exhaust ventilation is improved.

3. The TLV (Threshold Limit Value) for "Carey-Temp" is identical
with that established for both "Kaylo" and "Thenmobestos,
i.e., 20 mppef (million particles per cubic foot) of air.

4. "Carey-Temp" also cannot be safely fabricated with th: existing
equipment, but could be if improvements are made in tlw
ventilation system.

5. The original "downdraft" exhaust ventilation rate:s, on oither
tand saw, do not meet the recommended capturc velocity rate
of 4,000 fpm (feet per minute).

6. The supplementary "overhead" cxhaust ventilation on loth b
WS, is an improvement and the rates do mect the reromnended
mpture velocity rate of 4,000 fpm.

* I.H. Reports 62-1H-1-G-1 and 62-IH-2-G-1
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LRG0 A report, sulmitted in Merch 1962, stated that en inheiation hasuet to

Talth was produced in the Construction Insulation Shop whenever "Mcriolestos”
insulation blocke wrre fabricated. In July 1862, a second swrvey was conducter]

in order to evaluate three new "Thermobestos" materials which haz bszn suppliaed

by the mimufacturer for evaluatjon., This survey revealed that, altlreoph the
inhilatien hazard 1o health had been substantially roduced from that oo unter |
during the first survey, the atmospheric dust concentratisns  Leing cmitio! during
falrication of thuie now products, were still in excess of the Thrweslol-i Linmit
Yaluos as designated in the {irst report. Therefore, all recommendaticns shoni)
remain exactly as «tated in the initial report of Murch 1962,

The manufacturer and Union Carbide's Purclusing Dopariment oxprossed
A proat deal of conzern about the findings revealed in this initizl report when
it was uncovercd Litit the manufacturer's Researsh [epartmont alzo hadl evaluated
thete materials and was not able to produce results comparable wiith those
contained in the repert of Much 1962, That is to say, the atmoapherie bt
conzentrations reported by the manufacturer, wher processing "Thermobestos!
insulation blocks, wi:re substantially higher than those revealed in Fuport
£2-1H-1-G-1. This r1vvelation disclosed the need for a more extrnsive cviluation
of this problem 55 as to resolve all differences of opinion relative to the
atmdspheric dust exposures in this environment.

This decision in favor of further evaluation, proazted th
prxduction of a much rore extensive study than was originally planned, a study
which eventually cncompassed three separate intervals of dust sampling, analysis,
and evalution before all of the unanswered health problems could be resolved,

DISCUSS10H: These three. inv~stigations were actually initiated for the peneral pea,ofes

of toth clarification and identification - purposcly for clarificaticn of the
actual hazard to health (if any) connected with the fabrication of tliee different
insulaticn materials and identification of acceplable measures for uzt in rolucing
all exposurcs to within safc acceptable limits. liowever, each investigition
occurred for clearly identifiable reasons as explained below:

The investigation of 24 Jan 63 was conducted because:

1. 'lhe Johns tanville Company stlmitted a veport, eormsitet Ly thip
Fesearch Llepartment, which contained data thot oo 1 L) with
that submitted by this deparim:nt in Feport G.-1f.1-723,

2. This department desired to <l-vrify the yeasnn [0 itie
Jdiscrepancy between the two rojorts and 1o Weat ity it iveiy,
the actval conditions as they e~xist in Lhe v ine consironment .

Thvr investigation of 25 and 26 ' L 62w condute oo g

1. Iu the preceding investigati g the tws incul o dod meiorials
in questien, i.e., "Thenmolertos” and "laylo™ a0 invad
Imadvertently during the sam~ afternoon, a jroced e which
w15 1ot in keeping with an attempt to cfimulate the - welition.
< the orviginal report.  In the original repoect, oo maovial
van evaluited on separate cocsions 0 a5 o pruelie tiae
] "osibility that any one sample might contain wustl b feed
vy bolh operations.




2. The "Kaylo" insulation material had to be re-cvaluated,

3. The Construction Insulation Shoprequested that a new insulation
mdterial, “i.e., "Carey-Temp", be evaluated.

The investigation of 6 Mar 1963 was conducted because

1. The Construction Insulation Shop recently had installerd
supplementary exhaust ventilation on both band saws .l
desired to know if this additional control method would reduce
the "Thermobestos" dust concentrations to within safe acc(_ptable
limits. R T

A comparison of the reasons listed above discloses that cach was
different in content and concerned actually with different investigations but
all were interrelated in part, i.e., each was concerned with the came environment,
the same location and the same specific methods of fabrication. Con',oquently, the
sampling procedures, utilized in each instance, basically were identical ancl in
accordance with the following condensed explanation:

First: Two methods of fabrication, i.e., cutting and adeing,
and cutting a radius, wcre evaluated at cach band saw
—since this is standard practice followed in the—fabrication- ——-
‘of any insulation material. .

Second: The environmental conditions of both precedin;t reperts,
i.e., 62-IH-1-G-1 and 62-IH-2-G-1, were duplicatcZ in that
all outside.doors to the building were closcrl.

Third: Each dust sample was collected in the operator's breathing
. .zone as he worked in the fabrication process.

Fourth: The complete fabrication of "Carey-Temp" insulat ion blocks
- was evaluated in two ways: First, with all available
ventilation in oper\atlon and second,with only the- omgmal

« downdraft ventilation in operation.
Specialized f.amplmg procedures were utilized alzo during rortiong
cvf the latter two investigations, in an endeavor to evaluate the =ujy: A nt-u“j
cxhaust ventilation system which had been installed as recommnled,  Tiwse were
as follows: ‘
Firct: The complete fabrication of "Theiwmcberto" ifurnjation blocks
was evaluated in two ways:  First, with all aviilable

ventilation in operation and sccund,with only tio original
dowidraft ventilation in operation.

Sccond:  The complete fabrication of "Carey-=Trmy.'' ipl.ticn blo ks
was cvaluated while utilizing all available cxhvwust
ventilation.
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1t is necessary to explam that "Faylo" insulation blocks were not
. included as a part of this evaluation since thc initial investigation, (performed
without supplementary exhaust ventilation) disclosed only one exposure exceeding
the TLV of 20 mppcf of air and, therefore, it could be assumed that any vent:.lat:.on
that might be added should be more than adequate in controlling the hazard.

EVALUATIONS :
A. Atmospheric dust exposures:

1. The concentrations of inhalable dust, present in the breathing zone when
fabricating any one of the three types of insulation materials, were
determined in accordance with the following procedure:

a. Three locations and nine different conditions of exposure, as
described on Page 9, were selected for evaluation.

b. Atmospheric dust samples were collected through the usc of the
impingement* principle of air sampling. The midget impinger
apparatus (described on Page §) served as the instrument of use.

‘ c. The concentration of dust collected in each sample was established
through the use of standard light field microscopic counting
techniques as described on Page S,

2. 'The size of the particles of inhaled dust was determined, for both "Kaylo"
and "Thermobestos", in the initial survey of 1962 in accordance with the
procedure described on Page S. Consequently, no effort was. expended to
repeat the determination for any of the insulation materials since the-

. sawing techniques as well as equlpment, i.e., saw blades with three teeth
to the inch operating at 2200 linear feet per minute, were identical on
both occasions and, therefore, the size of the particles should not te
expected to deviate to any great degree from the prior recorded values.

3. The composition of the dust, i.e., percentage crystalline free silica or
percentage asbestos was determined for both "Kaylo" and "Thenmobestos"

- in the initial survey of 1962. Consequently, no effort was expended to
repeat this determination since the materials used on both occasions, wore
reported as being identical in composition. However, since the composition
of "Carey-Temp" was not established at any earlier date it was deemed
imperative that it be determined and reported at this time. This was
accomplished as described on Page 5.

B. Local exhaust ventilation controls:
1. The velocity of the air being exhaustcd through the ventilation hocd
openings on both band saws (#1 and #2) was measured through the use of a
Model 60 Anemotherm air meter.

2., Four variable conditions of interest were evaluated:

-a. The velocity of air through the downdraft hood on toth saws with all
other hoods on the system closed off.,

% This means to strike against, as (in this appllcat:.on) the strlkl..,, or dashing of atmospheric

dust particles against the bottom of a small mpmger flask containing a spec ific volume
of dust-free water as a collcctmg medium,
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. . Y
b. The velocity of air throupgh the downdraft hood on both saws with
. all other hoods on the system open.

c. The velocity of air through the supplementary overhead hood on both
saws with all other hoods on the system closed off.

d. The velocity of air through the supplementary overhead hood on Loth
. saws with all other hoods on the system open.

PFOCEDURES: Both sampling and analytical methods were as follows:
SAIPLING: =

1. All samples used in determining the actual concentrations in air were
collected with a midget impinger apparatus, sampling 0.1 cubic feet of
air per finute through impinger flasks containing 15 milliliters of
double distilled dust-free water, B,

2. All samples used in obtaining particle size distribution data were
collected on millipore filters connected to a small battery-operated

-pump.
B AWLYTICAL:

l. [Cach dust sample was evaluated through the use of a counting procedure
referred to as the light field microscopic counting technique.?

2. The particle sizing techniques were derived from two separate sources.

First, the sample was prepared for sizing in accordance with a permanent
‘ mounting method.+ Second, the actual sizing was accomplished in -
accordance with the recommended technique depicting the use of a filar
micrometer and a standard microscope while uiing both the 43X (high and
dry) and the 97X (oil immersion) objectives.

3. The evaluation and free silica determination of "Carey-Temp" miterial
was accomplished through the use of two methods. First, through
informat ion supplied by Mr. E. D. Ermenc, Director of Research of the
Fhilip Carey Manufacturing Company and second, through contracted
analysis performed by Mr. Thomas M. Durkan, Chief Chemist for the Trudeau
Foundation, Inc., Saranak Lake, N. Y. )

RLSULTS: See Pages 8, 9, 10 and 11.

2 Drinker amd Hatch: "Industrial Dust", 2nd Edition, pp. 152-153, McGraw-llill Doux Company,
Inc., lew York, 1954, .

* Pautus, li, J., Talvitie, N. A., Fraser, D. A., and Keenan, R. G.: "Usc of Membranc Filters
in Air Sampling”, A.I.Hl.A. Quarterly, Vol. 18, p. 269, Septemlwr, 1957.

¥ Drinker and Hatch: "Industrial Dust", 2nd Edition, pp. 166-179, McGraw-11ill Book Company,
Inc., New York, 195u, . :
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CONCLUSIONG:
Relative to dust exposures from Graph #1 € Tables on Pages 8 & 9:

1. "Thermobestos" insulation blocks should not be fabricated when using only
the original downdraft exhaust ventilation.

2. "Kaylo" insulation blocks could be fabricated safely when using only tie
original downdraft exhaust ventilation if existing leaks, observed on the
#1 band saw, are corrected..

3. "Kaylo" insulation blocks definitely may be safely fabricated when using
the entire exhaust ventilation facilities now available, i.e., hoods
above the blocks as well as below, °

From Graph #2 &€ Tables on Pages 8 £ 9:

1. 'Methods of handling "Thermobestos" blocks (preparatory to sawing) and
scraps (after sawing) contribute greatly to specific individual exposures
as demonstrated by the following facts:

a. The fabrication process, which always begins at the #2 band saw with
- the simple cutting of each 18" x 36" x 4" block into three smaller
blocks about 18" x 12" x 4", is normally the least dusty of all the
fabrication operations as revealed by the samples taken on 24 Jan 1963.

b. liowever, on 6 Mar 1963, this operation was revealed as being one of
the dustiest, regardless of the ventilation being used,

¢c. There was only one major variable between the samples taken on the
two dates, i.e., the method of handling the blocks preparatory to
sawing. Consideration of the procedure used on these dates reveals:
(1) that on 24 Jan 1963, the blocks were rolled up to thc saw after
having been removed from their shipping cartons and stacked on a
"dolly" for easy individual removal and (2) on 6 Mar 1963, the blocks
were not removed from their shipping cartons until needed by the
worker. A large amount of dust is produced when blocks arv removed
individually from the cartons as a result of the natural albruasion
produced when one block is pulled over the surface of the other.
Consequently, the dust concentrations on this date at this location
were greater than normal.

2. The supplementary overhead ventilation (added since the time of the
preceding two reports) does successfully reduce the dust exposures )
However, it does not reduce "Thermobestos" dust exposures to w1th1n safe
acceptable limits when cutting radii.

From Graph #3 ¢ Table on Page 9:

1. "Carey-Temp" dust concentrations for each exposure was substantially
greater than the comparable "Thermobestos" dust concentrations and in
excess of even the most lenient TLV establlshed for human C)\PO.JUI"C.:, i.e.,
50 mppcf of air,
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7.

2. The cxisting exhaust ventilation system as installed on both band saws
1s incapable of reducing the dust hazard, associated with the fabrication
of "Carey-Temp", to within safe acceptable limits, i.e., 20 mppef of air.

Relative to the exhaust ventilation system:

1. The duct velocity in the downdraft ventilation system on both tand saws
is far below the recommended value of 4000 fpm.

2. The duct velocity in the overhead ventilation system on both band saws 1s
equal to or more than the recommended value of 4000 fpm.

3. The velocity in the downdraft ventilation systems for both band saws
could be increased by patching all holes, leaks, etc., now in existence.

RECOMMENDATIONS :

‘ Rﬁ’:hl
23 October 1963

1. Do not fabricate 18" x 36" x 4" "Carey-Temp" or "Thermobestos" insulation
materials unless:

-. a. The atmospheric dust problem can be reduced to below 20 mppef of air
through the use of improved ventilatibn techniques or repairs to the
existing system, or :

b. The minufacturers of the two makes of insulation materials are able
to produce a product which will not release, upon fabrication with a
band saw, dust concentrations in excess of 20 mppcf of air.

e 22998,

R. L. Peele
Industrial Hygienist
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—— 8.
o INDUSTRIAL IfF{GIENE SURVLY
Lvaluatlon of AtmosPhemc Dust Conditions at the Construction Insulation Shop
Table #1
. Atmospheric Dust Concentration Data
‘ Collected When Using Only Partial
Ventilation, i.e., Only Below the Blocks
Cutting & Edging Insulation Blocks
. Type of : Concentration
Date Material~ o Description of Location in mppcf
25 Feb 63 Kaylo #1, i.e., South sme of the #2 Band Saw ' 9.32
24 Jan 63 Thermobestos #1, ' " " 10,00
8 m.r 63 " ﬂl' 11} " " 1" " " [1] [1] 51.50
25 Feb 63 Kaylo #2, i.e., South Side of the #1 Band Saw 17,92
24 Jan 63 Thermobestos #2, rooroonon 2€.36
6 mr 63 . " #2’ " " n ] " " " n “‘2.70
. Cutting a Radius on Insulation Blocks
Type of Concentration
Date - Material ~ Description of Location in mppcf
Mar 62 - Kaylo- . #3, 1 €., South S:.de of t}.e #2 Band Saw 17.10
25 Feb 83 ° " ¥3, " " 3.39
Mar 62 Thermobestos #3, " " L 101.u0
2“ Jan 63 " #3’ " L] " L1} " ” " 11 69‘50
s }hr 53 " #3’ " " "- ”n " " " ”" 36‘82
Mir 62 Kaylo flu, i. €y South Side of the #1 Band Saw 3.06
25 teb 63 " fu, v o n L 29,35
Mir 62 Thenmobestos #lt, v " #ovon nowon 83,30
24 Jan 63 " fu " " wonor "on " £E.069
. 6 thr 63 " ”u: " " 11] " n " \J ” 70'03




Table #2

Atimospheric Dust Concentration Nata

Collected When Using All Available

Ventilation, i.e., Both Above € Below the Elocks

Cutting € Edging Insulation Blocks

Type of Conzentration
hate lMaterial Description of Location - in mppef
6 Mir 63 Thermobestos fla, i.e., South Side of the #2 Band Saw 30.2
26 Feb 63 Carcy-Temp #la, " om " nor o moonw 51.70
6 Mar 63 Thermobestos “#2a, i.e., South $ide of the #1 Band Saw 17,59
26 Feb 63 Carcy-Temp f2a, " " N 68.20
Cutting a Radius on Insulation Blocks
Type of ' Concentration
Date Material Description of Location in mppef
. 6 Mar 63 Thermobestos #3a, i.e., South Side of the #2 Band Saw 22,42
6 lir 63 -Ther'mobestos fua, i.e., South Side of the #1 Band Saw 51.70
26 Feb 63 Carey-Temp #ua, " " noon oy mooww 85.40
26 Feb 63 | Carcy-Temp #Sa, i.e., North Side of the # Band Saw 100,90
Index for Graphs #1, #2 € #3
fl = South Side ¥2 Band Saw - Cutting Blocks - Vuntilation Ohiy b ov
”2 - " " ﬂl " " - mging 11] - . 11 1] "
#3 = " " g2 " " _ Cutting a Radius - " wom
,“' - " - " ,I!l " ” ” " n - " " "
MNa=z " " f2 "™ " - Cutting Blocks - " Both Alvwe & Lolow
#)a = " " ”l " ", _ wging " - " L " " "
”3-! - " " ”2 1" 11 - Qltting a Radius - ” " " " "
.‘7’1.] = " " lr'l ”" " L4 " " - " ”" " " "
ffSa = Horth Side 41 Pnd Saw - Cutting a Radius - Ventilation foth Aluve £ Pelow




10.
Table #3
Detuimination of Percentage Crystalline Free Silica
Present in "Thermobestos", "Kaylo" € "Carcy-Temp"
as Quartz by the "Talvitie" lMethod
"Thermobestos"
(As Contained in Report 62-Ili-1-G-1)
Trial # W1 in Grams W2 in Grams W3 in Grams % Free 5307
1 0.5002 0.0390 0.0069 6.42
2 0.5000 0.03u7 0.0068 5.58
3 0.5002 0.0396 0.0082 6.28
Average Percentage Crystalline Free 5102 = 6.4
R "kyloh N
(As Contained in Report 62-IH-1-G-1)
Trial # Wy in Grams W2 in Grams Y3 in Grams % Free 5,0,
1 0.5000 0.0807 0.0433 7.48
2 0.5000 0.0730 0.0364 7.32
3 0.5000 0.0563 0.0190 7.48
Average Percentage Crystalline Free 51072 = 7.4

"Carey-Temp"

(As Reported by Mr. Thomas M. Durkan)

4 Octobgr‘ 1963

Components Soluble in Hel
Other Components Soluble in Phosphoric Acid

Percentage Crystalline Free 510, as Quartz

10.3%

88.8%

99.6%

00.41%




Table #u

Ventilation Raies on Two Rand Saws

808815

1.

Hood Being Ventilation Rate

Date Fand Saw | Checked Description of Condition in fpm
- 25 Feb €3 #2 Downdraft Only Downdraft System in Operation 1500
6 rhr 63 ”2 " " [1] n " " 11'50
25 Feb 63 ¥ " Downdraft €& Overhead System in Operation 1200
6 }hr 63 ”2 ” L1 1 " " " 1200
25 Feb 63 2 " -Every Hood in the System Open 350
G }hr 63 #2 " " " - n " " [1] 900
25 Feb 63 #2 Overhead Downdraft € Overhead System in Operation 6500
’br 63 #2 " n L1} " 1" 19" " “800
¢5 Feb 63 #2 " Every Hood in the System Open 4000

G m 83 #2 n " " " " " 1]
25 Feb 63 # Downdraft Only Downdraft System in Operation 2100 -
6 Mil" 63 ”l [ { n " " 1" " 1500
25 Feb 63 # " Downdraft & Overhead System in Operation 1600
6 r.ur 63 ”1 1" . ” n " " ”" " 1150
25 Feb 63 #1 " Every Hood in the System Open 1100
6 }.hr 63 #l " " " " " " "

25 Feb 63 L Overhead Downdraft € Overhead System in Operation £500
6 Mar 63 #1 " " " " " " " 4500
25 Feb 63 #1 " Every Hood in the System Open 4200
6 Mar 63 #1 " n " n on " " '




GRAPH NO. 1

DUST EXPOSURES WHILE FABRICATING

KAYLO & THERMOBESTOS INSULATIOM
BLOCKXS WITH ONLY DOWNDRAFT VENTILATIOf
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UENTH CAMDIPDN CHUINITCALR COMPANY o INSTITUTR PLANT P. 0. 0K 2831, CIURLESION, WEST VIRGHK,

1a iaew E. J. Gexton, M.D. Bets” 29 Hovember 1963

Corsery
lerstea HNedical Department - Flant 512 Origlnating Dopt. Industrial Hygiene - Plant 512

Copy to

T Answering lotter dele”

I, 1., N, Dickinson !r. J. W. Perry S« °  Construction Insulation Slop
M, M. S, Castman v, P, E. Henry Building 511-2018

1tr. 5. C. Giambruno HMr, R. A, Neal

e, R, A, Hubep ltr, D. R. Matheny<&

te. B. F. King Mr, N. H. Ketcham

Dr. E. Y, Bast 1'r. L. B. Weddell - Safety Dept.

Dr, C. U. Dernehl Mr. F. G. Comerford

Y Lad

In accordance with Mr. P. E. Henry's request of Thursday,
7 llov 63, I have investigated the fabrication of “Carey-Temp” pipe covering.
This operation is carried out with band saws arnd, on the basis of visual
obsnrvation alone, it has been decided that there should be no health hazard
associated with this particular type of operation.

This investigation took place during the morning of Thursday,

14 Mov 63, in the company of Mr. K. B. Lanham, Foreman of the Fabrication
Insulanon Shop, and consisted merely of observing the process of the cutting
of hilf sections of eight inch diameter "Carey-Tcmp" pipe covering with a
birrt. saw. Mo effort was made, at that time, to determine the actual concentration
of a tmosphcmc dust being pmduced during this operation. It should not Le

sary to perform this specific test so long as working conditions are not
cll.t' Md appreciably from those observed on this date. However, a more thorough -~
avaluation of thesc conditions will be performed if (1) it is spezifi-ally
vegi~sted, (2) employces begin complammg about reactions such arn no hlpcd,
ote., (3) a thicker material, i.e.,more than two inches in diamnt«r i~
subntituted for fabrication, or (4) the fabrication shop begins cuttini «ich
curved half-section from large blocks of "Carey-Temp”.

Very tmly YOS,

?Z’ {m

R. L. Peeln :
Industrial liygienist

i"-.Jll':hl .




<
) [
e, )
- l. bt
TR Lo
MR ::'3. 1 K
R '. PR &
N B -
' ‘
..__a,'-t’,l. ' !,..l‘
"""'\"f
- . .
MEM T X
- o 7.
’ it
ts -
. .
apre ‘e - .
- - .
. .
.
Dia are
. B
.o R
- - LN I
.. :
P
N ..
- T
PRI &
inaul i
b .

808820

LR I T L B VTS RE G RIS § S Y ey B

S pRavision . ISHITUIL PLAR? T R A O S T

N Dute M anast et

Ve o denad S oaeeceg e I ULl Pvoiene - Planys T

. A reqriry olter -1ole
crde g fored )
oal »ub ect [ A I B L A R LS NPT S IV

1
. ——— e e e s — s - ——

oAty

[T SRR |
i, hationy
Joooevtm

St et e

H) 'J o ;l

EANE' D & SR

-

w0 Telve rvceived results frum the aust swapling serioes o b Lol
sty while tre oad grissiec machine was belny used (s ocul "™ eve.es”
4 b,

ihese reoults indicate that the hasins! to health frve dust oo s
Ao eration Taovery slinht ann sheuld not povsent oned seriols rens :otor
S tie mahins operator 18 conductad ina similar womner to tie t- 1RVTIN

LUrlae cur conversation, you mentione b that ey antie ot o ouing the
to awther Laoction in the slop and also aab i certain miadi! s atic oo e L

diel At exiaunt guntun, 1t 1s our recenmenvlition ol theee clan e e
Lt U Lieeir aanletion in the near fut ue o a5 o hasther oo 2o 0

Sl s sraton,

viheadder te ocaant ctely finalize L0 dnvesticoation, oo st T
e e v o oen Uing when rore Marey=iess” Gocclal oo Lol
oo e coaey e gt edi icatiddis have Leen N
Ty it ontery serlcd, rAr have e g g e .o ‘

i

Leac matit 0 denartnent,

Jegmr il o
{ 3 Y

""3 “l,

l.' .' ..
( Jo O Toean




