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- Leo B1 ade. NI(lSH
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International Brotherhood
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Salaried Employees

To conduct an industrial hy~iene

survey to detemi ne the \'!orkers' 1eve1
of exposure to polychlorinated biphet1yls
during the manufacturing of capacitors.
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Rece:.t literature has linl~ed possible carcinogenic effe'~ts to poly­
chlorinated biphenyls. Since this literature is incomplete, the Division
of Survei11ance, nc\zard Evaluations and Field Studies of the national
Institute for Occupational Safety and Health has unden·/ay an "industrY\'ride"
study of industries using polychlorinated b-iphenyls.

As a result of a wal k-through survey conducted by maSH at the !'!estinghouse
facility in Bloomington, Indiana on December 4, 1?75 and a ~eeting held
with company representatives on January 21, 1977, it was decided that a .
medical study and industrial hygiene survey ~lOuld be conducted at the
facility. The r.lp.dical study \'/as conducted dur;nq f'lat'ch, 1977. The
indl.lstria-I hygiene survey was conducted by Leo Blade, Dave ~larlO\'/ and
Mark Jo~es on April 19. 20, 21 and 22. 1977:

Durin9 the visit. approximately 58 air samples were collected for
evaluation of polychlorinated bipheny1s eY.po5ures. In additjon air s?.f-1ples
were collected to evaluate exposures to solvents, soldering fu~es, ~e1ding

fUP.1es and ozone.

OESCRIPTImlOF FACILITY

The plant began operation in 1958 as part of the Distribution Apparatus
Division of llestin9house Electric Corporation. The main products cf the
plant are shunt capacitors, series capacitors, lightning erresters,
rec10sers and breakers. switches, potential devices and line traps.
Product ion of polych1 orina tee bi phenyl s-fill ed capacitOl's 61 so started in
1958. Currently the polychlorinated biphenyls used is Aroclcr 1016, tut
from 1952 to 1971 ,II,roclor 1242 ~Ias used.

Currently there are approximately 745 employees at the facility of which
approximately 445 are hourly employees. The unions at this plent are
Local #2031 of the Internationa'! Brotherhood of Electrical \'orl'ers and the
Association of Bloomington !'!estinghouse Salaried Employees of the
Federation of Hestinghouse Independent Employees.

There are presently approximately 20 employees in the capacitor operation
and engineering lab who have direct contact with polychlorinated biphenyls,

t1EDICAL, INDUSTRIAL HYGIErlE AND SJI_FETY PROt.iRAH

The Hestinghouse Electrical Corporation has a corporate medical director
located in Pittsburgh. Penn~y1vania. A local physician, Dr. Steve LuEllen
is availabie at the plant three times a week and on call 24 hours a day.
Dorothy Roberts, a nurs~, is at the plant during the day shift. Also,
all the 9uards have been trained in first-aid.



Pre-employnent physical examinations are given to all the e~ployees.
These exa~inations. include audiograns. eye examinations, and urine
analysi~along with other routine physical exa~inations. Periodic
examinations ar'e ~iven every bolO years to those employees \'/hich are exposed
to chemical hazards~ This examination includes those tests conducted
for the pte-employment examination plus x-rays and blood tests.

There is no industrial hygienist at the plant but a. corporate industrial
hygienist is available to the plant when needed. The company has
collected approximately 40 air samples for evaluation fer polychlorinated
biphenyls, but no regular monitoring is done.

The safety program at the plant is handled by Robert Dyer. Supervisor
Personnel Relations ..- Personal protection programs presently enforced
at the plant are safety glasses. safety shoes. respirators and protective
clothing (gloves and aprons).

OESCRIPTIfJt! OF PROCESS

There are li1any different production operations at this facil ity. The
capacitor making operation is the only one using polychlorinated biphenyls.
Currently the plant is changing the insulation oil used in the capacitors
from polychloJrinated biphenyls to isopropyl biphenyl.

Large power capacitors·are made at this facility. Bales of foil, paper
and plastic film are wound in a dust-free room. The size of the bale
depends upon the size of the capacitor being made. A predetermined. number
of bales. are tllen placed into a nlp.tal capacitor box er.d tr.c tel' of the
capacitor with th~ connection bushings are put in place. A group of
capacitors are handed together and placed automatically in a chamter. The
chamber is heated and placed uncer a vacuuli1 to remove a11 moi sture. Tl:e
chamber is then flooded ,-,ith polychlorinated biphenyls in order to fill
the capacitors. The residue PCB is then pumped out, filtered, an~ reused.
The capacitors are removed from the chamber and automatically plC'ced on a
conveyor system. There is an ahsorbent ~ateriai placed unde}" the conveyor
systeA whicn absorbs the excess PCBs which might spill onto the floor.

ItlSPECTI orl OF PLANT

Job

\!elding

Soldering

Painting

pens Production

Estimated ~lumber of
t"orkers Exposed

10

7

10

20
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Potential Health Pazards

Aluminum, iron

PCBs. lead, zinc

Toluene. xylene

Polychlorinated biphenyls~

trichloroethylene,
l.l,l-trichloroethane



Ventilation

Many operations use local exhaust ventilation. Enclosed (Apprendix,B)
is a copy of a 1etter dated June 7, 1977 to r·ir. Rohert A. Dyer \,!hi ch
included preliminary recommendations for improvements all plant ventilation.

Iron, Aluminum, lead and Zinc
-Air samples were collected for aluminum and iron during the welding

operations and for zinc and lead during soldering operations. MS~ Model G
pumps were used to collect the air samples on a 37 mm/O.8 micrometer
mixed cellulose ester membrane filter. The samples were collected fraIT!
approxi~ately two to four hours at a flow rate'of 1.5 !pm. The samples
were digested in nitric acid and analyzed by' atomic absorption.

Tin

Air samples were collected for tin during soldering operations. MSA
140del G pumps \':ere used to collect the air samples on 37 mm/D.B microi:leter
mixed ce11~lose ester membrane filter. The so@ples were collected froi:!
approximately hiO to three hours at a flo\'J rate of 1.5 !pm. The samples
\</ere as.t:ed \'Jith nitric acid and sulfuric acid and analyzed by atomic
absorption.

Toluene, Xylene, Methyl Ethyl Ketone,
Trichloroethylene, and 1,1,1 - Trichloroethane

Air samples "Jere collected for toluene, xylene and methyl ethyl ketone
during painting operations and for trichloroethylene and 1,1,1 - tri­
chloroethane during degreas~~s and cleaning operations. Sipin SPl and
DuPont pumps were used to ~ollect air samples in charcoal tutes. I These
tubes contain an activated coconut charcoal with a 100 mg primary section
and 50 I11g back-up sectiorl. Samples \':ere collected from apprm.ir.:ately cne to
four hours and flo\'1 ~"ates varying from 50 to 200 cc/min. The :5a!!'ples \'!ere
desorbedwith cat"bon disulfide and analyzed '-lith a gas chromatograph.

Housekeeping

The plant does a good job in keeping most work areas clean.

SURVEY PROCEDURES

Genera']

Air saMples were collected for eva1uatin~ expo~ure to polychlorinated
biphenyls, trichloroethalle, trichloroethylene, lead, tin, zinc, toll.lene~

xylene, ~lEK, aluminum, iron and ozone. The follo\'/ing para9.raphs describe
the methods used to collect and analyze the air saMples. '
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Polychlorinated Biphenyls

Both personal and area air samples \'!ere collected througHout the facility.
Sipin SPl pumps \'Iere used to collect the air samf,lles in tuhes containing
a magnesium silicate· absorbent called florosil. The tubes have a 100 mg
primary section and a 50 mg backup section. Samples were collected from
two to seven hours at a flow rate of approximately 200-cc!min. The
polychlorinated biphenyls were desorbed from the florosil with benzene
and analyzed by using a gas' chromatograph with an electron capture
detector.

Skin smears were collected on Hhatman smear tabs #50 by wiping the forehead,
nose and cheek area of each person. The samples "'Jere then analyzed by
the same procedure.

Ozone

Air samples were collected for ozone during \1elding operations. MSA
f~odel G pumps were used to collect the air sanples in a r.1idget impinqer.
The impinger contained approxinately 15 nl of an alkaline potassium iodide
solution. It should be noted that the sn1ution should not be exposed to
direct sunlight. The samples were collected for 45 minutes at a flow rate
of 1 lpm. ne solution is acidified \·,ith phosp!:oric acid and then determination
by spectrophotometric measurement.

RESULTS NID DISCUSSIOI·l

Polychlorinated Riphenyls

The results of the area and personal air sRMples are presented in
Tahles I-III and the job descriptions corresponding to the job titles are
in Appendix P,.

Forty personal and sixteen area air samples \'Iere colle;;;ted. The time­
weighted averages ranged from 4 ~g/r.J3 for the boilerhou$e operator to
162 ~g/r.J3 for the capacitor repairman. The peak concentration ~~s 254 ~g/m3
for a capacitor re.pairmun. The results of the Sr.1ear samples are presented
in Tahle IV. All the smear samples sho\'Jed an increase bet\':een the morning
sample and afternoon sarr:ple.

Iron and Aluminum

The results of the personal air samples for iron and aluminum are presented
in Table 1/.

Tin

No detectable limits (80 ~g/tube) of tin were found.
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Toluene, Xylene. Methyl Ethyl Ketone,
Trichlol"Oethy1ene and 1.1,1 - Trichloroethane

The results of the personal air samples for toluene and xylene are
presented in Table VI: No detectable limits (0.01 rna/tube) of methyl
ethyl ketone were found. The toluene time-weiqhted averaqes were 1.7 ppm
for painters and 0.5 npre for set up men while those for xylene were 1.6 ppm
for painters and 5.3 ppm for set up lRen.

The results of the trichloroethylene air samples are presented in Table VII.
Two samples had concentrations ,of 289 ppm. Also, two of tne samoles
were satu rated.

T.he results of the 1,1,1 - trichloroethane air samples are ~sented in
Table VIU. The three personal samples had concentrations 1essr;ffan--~~
13 ppm, but the one area sample had a concentration greater than 339 ppm.

Ozone

No detectable limits '(2 m~/m1) of ozone were found.

STANDARDS AND HEALTH EFFECTS

Polychlorinated Biohenyls

The current OSHA standard and ACGIH TLV for ch1orodiphenyl (42% chlorine is
1000 ~~/m3 (1 mq/m3). The NIOSH recommended standard is a TWA of 1 uq/m3.
The dermato10qica1 effects and systemic effect on the liver associated with
polychlorinated biphenyls are well renorted in the literature~ hO\'Jever,
recent literature has linked possible carcinogenic effects to polychlorinated
biphenyls.l,2,3 Therefore, this standard may not adequately protect the
workers health.,

Iron

The current OSHA standard for iron oxide (measured as iron) is 10 ma/m3
while the ACGIH TLV is 5 mq/m3~

Aluminum

Currently there is no OSHA ~tandard for aluminum, but the ACGIH TLV for
aluminum (A1 203) is 10 mg/m •

Zinc

The current aSH.II. standard .... NIOSH recomme~ded standard and ACGIH TLV for
zinc oxide (reported as zinc) are'S mq/m •
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Trichloroethylen~

The current OSHA standard, NIOSH recommended standard and ACGIH TLV for
trichloroethylene are 100 opm.

The health effects that have been associated with occupational exposure
to trichloroethylene are deoression of the central nervous system~

cardiovascular chanqes and effects in th~ liver, kidneY and skin.~

However, trichloroethylene has been associated with carcinoaenesis in mice
as reported by the National Cancer Institute. 5 .

1.1,1 - Trichloroethane

The current OSHA standard and ACGIH TLV for 1.1.1 - trichloroethane
is 350 opm. The NIOSH recommended standard is 200 opm.

The main health effect that has been associated with occupational exposure
to 1,1,1 - trichloroethane is central nervous system disorders, but "effects
on the cardiovascular and respiratory systems in animals have been found.

CONCLUSIONS AND RECm1f4ENDATIONS

Based on observations made durin" this survey and the results of the air
samoles, the following conclusions are.drawn"and recommendations for improve­
ments made. The author realizes that the use of polychlorinated biphenyls
is bein~ eliminated, but it should be noted that these recommendations will
limit occupational exposure no matter what fluid is used.

1. The recommendations in Apoendix B should be considered.

2. Durinq solderinq oDerations the local exhaust sYstems that
are present should" always be used. Many times during our
visit they were not used. The system utilized in the. solderinq
operation located where the capacitors come out of the
;mpreqnation chambers would be more efficient if a larger
duct opening WaS used to increase the area of capture.

3. The de~reasers in the weldinq and platinq areas should be
checked for leaks since high concentrations of trichloro­
ethylene were found around the area of the deqreaser.
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The.tan~s should be covered when not in use and if necessary
an appropriate ventilation system used.

·4. Even thOll~h some of the iron concentrations approached the
current ACGIH TLV it is felt that proper use of existing
local exhau.st ventilation systems \I/oul d reduce irCln con­
centrations well below the TLV.

5. As stated in Appendix B, the letter dated June 7,1977, to
Mr. Roop.rt Dyer, proper use of existin9 engineering and safety
systems could greatly reduce worker exposure to hazardous
materials.
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APPENDIX A

Job Descriptions

Process Control - Insures that the impregnation chambers are working
properly.

Boilerhouse Operator - In charge of the boiler room and makes sure
furnaces are working.

Heaterman - Pumps polychlorinated bi·phenyls into and out of impregnation
chamber·s. .

PO\'1er Test Ope~ - t-lakes sure the finished capacitors operate properly.

Final Assembly - Prepares capacitors for shipping.

Solder/Hanq~r - Solders impregnation holes, moves capacitor to degreaser
and then takes capacitor out of degreaser and places it on an overhead
conveyor. system.

t~iscellaneous Assembly - \'lorks in area near impregnation cr.ambers.

teat Test Operator - Tests capacitor to mate sure it does nJt leak.

Painter - Paints capacitor.

Capacitor Repairman - \-!orks on capacitors that have failed to pass ·;'nspections.
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APPE~IDIX B
DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE

PUDLIC ~IEA.LTH SERVICE

CINTER rOil DIStASI: -CONTROl.
I

, I.
""""I:IONAI. INSTITUTE ,.on OCCUPATION..... S""-ETY ..... 0 HEAa.,TH I'

ROBERT .... TAFT LAUORATORIES

01075 COLUMBIA PARKW"'V. CINCINN ....TI. OH'O 4S~%e

June 7. 1977

Robert Dyer
Supervisor, Personal Relations
Westinghouse Electric Corporation
Box 341
Blooming~on, Indiana 47401

Dear Mr. Dyer;

As you requested during my visit to your facility the week of
April 18, 1977, I am forwarding to you some preliminary recommen­
dations. These recollunendati(jns, along vlith other5, '''ill be
included :Lnthe final report of the industrial hygiene survey
conducted at the Westinghouse facility in Bloomington, Indiana •

.1) The ventilation system on the degreaser in area F-30
is not designed for maximum efficiency as it is only
activated when the side doors are completely open thereby
allowing vapors to escape. It should come on as soon
as ~he doors start to open.

2) The ventilation system at the repair station in area F-30
is inadequate. Even if it did wo~k properly, the vapors
would have to flow past the worker's breathing zone to be
collected by the exhuast syST.em. Some form of a flanged
slot local exhaust ventilation would be more efficient •

. ·3) The hood above the oven in the engineering lab draws the
air through the worker's breathing zone. One way to
reduce the workers exposl1:te would be to put the oven.
under a vacuum prior to opening the door. The exhaust
ventilation system connected to the oven should turn on
I1S soon as thi! door is opened. .

4) Any exhaust duct located near a window should be properly
constructed to prevent reentry of exhaust vapors into
the building.



5) Th~ side doors on the painting booth in area A-35 should be
kept closed when painting is being done.

6) As was evident during our visit, one of the biggest problems
is for workers· to properly use the safety equipment which is
provided (i.e. use of portBble exhaust ducts while soldering
and proper use of painting booths): Hanagement and union
representatives both need to-make sure that workers know
how to use the safety equipment prov.ided and then follow up
to make su~e they are using it.

It should be noted that these are just preliminary recommendations and
all final recommendations will be presented in the final industrial
hygiene survey report.

Thank you for your cooperation during our recent visit.
. ,'4" _~' ..'. 0"""" •..- .. ":'''_.-~;.",,:,.'I...''';.- ••.-:.. .... -"

.. ' .". '.. __... .")'-J_.~:.:~:;''''.:''"_'-'':'''' .
._0 ..,-s::... _,,_.. __e..~~'-" .- ",...:~~::-~-

Sincerely,

_.:II' ., .. , • .:i.......... .....~.:.:'...._-- -.---.:-....- ...

--.".r"'- ~.-_•• ~:;;'"'~~.-':l.,::;~...::~:..-.:.--:.
.._._....._o;~._., ':.~; ..~, ....... .. --1.;.:.._...._ ';"_1

..:. ~_;:.~ :-._-;:::..~ -:-:~7: ..,.-~~.-:-.~~ ..

.
_. -- .._- -. --~.s:~:~

_ .-_... - .. _....--
='""-'"--:"....:-":._'""-..---"'-:.:::.....,;".~-:..,.:.. ...

.... _ ~:"-'.;'4J" ~'=-" ~..:.---===--,,_.

Hark W. Jones
Industrial Hygienist
Industrial Hygiene Seetion

... ·=.cc: - Jo"
c.- .-...--~.

Adams -:~:':":=:':.':':-::;='::=:'.:7~: .....""'...;' •
Simms . . ., _ .....,.• ,-
.' .-
Hartin . ......-.- -

. _.. , '- ._. .........
.. _.:'~~... --_:. _... ...:.: .. -

o' ':"-'_=

.-~ ... -

__=-.' '. """""~.'. - '0
.... - .... _._-;...-.:!""---_._-:.~ ...:::~:.;"'~.::~ ....~-"_..... ....-.....,.~~=-=---:::=:::. __.. -.. __ t· .... _~_. _

.::....;.:.. ''':''-' ..'::-.;.; ...:.... ~



TABLE I

SUM~1ARY OF corlCEflTRATIOPS OF
POLYCHLORHlA1ED BIPHENYLS (DETECTED p..S AROCLOR 1016)

FOm!D AT THE HESTHIGHClUSE FACILITY
IN BLoorurIGTOfI, INDIANA 01'1 APRIL 19-22, 1977

..
PERSONAL AIR SAf1PLES

I Number of Range
1

THA
Job Title Samples . (l1g!m3) (lJg!m3)

Process Control 2 34-100 67 ..

Boilerhouse Operator 2 N.D.* - 8 4

Heaterman 3 42-74 59

Power Test Operator 4 48-98 71

F~na1 l\ssembly 4 N.D. - 46 28

Sol der/I!anger 7 69-222 153

Miscellaneous Assembly 4 61-171 115

Leak Test Operator 3 N.D. - 50 .37

Painter 4 18-82 52

Capacitor Repairma~ 7 69-264 I 162
I_.

*N.D. - Non detectable (limit of detection 0.01 ~g/tube)

-11-



TA
BL

E
II

CO
NC

EN
TR

AT
IO

NS
OF

PO
LY

CH
LO

RI
NA

TE
D

BI
PH

EN
YL

S
(D

ET
EC

TE
D

AS
AR

OC
LO

R
10

16
)

AT
TH

E.
HE

ST
IN

GH
OU

SE
FA

CI
LI

TY
IN

BL
OO

M
IN

GT
ON

,
IN

Dl
flJ

tA
ON

AP
RI

L
19

-2
2,

19
77

PE
RS

ON
AL

AI
R

SA
M

PL
ES

"

T
ot

al
Sa

m
pl

in
g

T
ot

al
Ti

m
e

V
ol

um
e

C
on

ce
nt

ra
tio

n
TH

A
Jo

b
T

it
le

l
D

at
e

(m
in

.)
(l

it
er

s)
(V

9/
m3

)
(\J

g/
m

3 )
-

Pr
oc

es
s

C
on

tro
l

,
4/

21
45

1
87

.9
10

0
67

II
4/

20
46

2
89

.0
34

B
oi

le
rh

ou
se

O
pe

ra
to

r
4/

20
37

7
79

.9
N

.D
.*

*
4

II
4/

19
38

8
83

.1
8

I

H
ea

te
rm

an
4/

20
39

3
78

.7
42

II
4/

19
41

8
80

.8
74

59
II

4/
21

43
7

76
.3

61

Po
w

er
T

es
t

O
pe

ra
to

r
4/

20
44

4
90

.5
48

II
4/

21
44

6
82

.9
82

71
II

4/
20

34
6*

~.
69

.2
51

II
4/

21
43

1
.,

.
86

.2
98

'.

Fi
na

l
A

ss
em

bl
y

4/
21

44
9

~
91

.5
46

Ii
4/

19
43

6
90

.9
.

19
28

II
4/

20
43

[3
86

.8
34

II
4/

19
22

0*
44

.0
N.

D.

So
ld

er
4/

20
30

7
..'

83
.0

13
2

II
4/

19
44

5
.

84
.1

69
II

4/
19

45
8

..
90

.7
12

5

H
an

ge
r

4/
21

47
3

84
.9

21
6

15
3

~

-1
2-



TA
BL

E
II

(C
ON

TI
NU

ED
)

PE
RS

ON
AL

AI
R

SA
M

PL
ES

., ..

T
ot

al
Sa

m
pl

in
9

T
ot

al
Ti

m
e

V
ol

um
e

C
on

ce
nt

ra
tio

n
TH

A
Jo

b
T

it
le

D
at

e
(m

in
.)

(l
it

er
s)

(lJ
g/

m
3 )

(lJ
g/

m
3 )

So
ld

er
/H

an
ge

r
4/

21
47

8
93

.4
17

0

So
ld

er
4/

19
45

2
81

1.
9

12
2

II
,I

4/
21

47
7

94
.8

22
2

tli
se

e1
1a

ne
ou

s
A

ss
€m

bl
y

4/
20

46
1

.
86

.3
17

1
11

4/
19

44
0

92
.1

88
11

5
II

4/
21

47
4

85
.7

13
6

II
4/

19
44

3
92

.9
61

I
Le

nk
T

es
t

O
pe

ra
to

r
4/

20
45

8
81

.0
50

II
4/

19
46

7
90

.4
28

37
II

4/
21

50
*

10
.0

N
.D

.

P
ai

nt
er

4/
20

45
3

85
.5

72
II

4/
19

46
0

10
0.

5
18

52
II

4/
19

26
9

53
.7

27
II

4/
21

46
0

89
.0

82
'.

C
ap

ac
ito

r
R

ep
ai

rm
an

4/
20

47
8

89
.0

24
7

II
4/

21
46

2
96

.2
26

4
II

4/
21

46
0

68
.8

14
2

II
4/

20
46

2
86

.1
13

3
16

2
II

4/
19

46
0

92
,4

80
II

4/
19

32
1*

64
.2

69
II

4/
20

46
2

84
.8

16
8

*C
a1

cu
1a

te
d

on
as

su
m

in
g

a
flo

w
ra

te
of

20
0

cc
/m

in
.

an
d

th
e

kn
ow

n
vo

lu
m

e
**

N
.D

.
-

N
on

-d
et

ec
ta

bl
e

(l
im

it
of

de
te

ct
io

n
0.

01
lJ

9/
tu

be
) -1
3-



TA
BL

E
II

I

CO
NC

EN
TR

AT
IO

NS
OF

PO
LY

CH
LO

RI
NA

TE
D

BI
PH

EN
YL

S
(D

ET
EC

TE
D

AS
AR

OC
LO

R
10

16
)

AT
TH

E
HE

ST
IN

GH
OU

SE
FA

CI
LI

TY
HI

RL
OO

mN
GT

ON
,

IN
DI

AN
A

ON
AP

RI
L

19
-2

2,
:1

97
7

AR
EA

AI
R

SA
M

PL
ES

T
ot

al
Sa

m
pl

in
g

T
ot

al
Ti

m
e

V
ol

um
e

C
on

ce
nt

ra
ti

on
C

on
ce

nt
ra

ti
on

L
oc

at
io

n
D

at
e

(l1
1i

n.
)

(l
it

er
s)

(m
g/

m
3 )

(
~
g
/
m
3
)

_
!-!

in
di

ng
F-

18
~
,
/
2
1

36
2

77
.8

a.o
s

47
O

ff
ic

e
A

re
a

4/
22

45
4

84
.6

0.
03

26
A

-2
0

4/
21

'3
38

.
74

.6
0.

03
29

A
-3

5
..

4/
21

35
3

76
.6

0 .
.0

1
5

.G
-4

4
4/

21
35

6
72

.0
0.

03
26

F-
41

4/
21

36
0

71
.4

0.
05

52
E-

50
c

4/
21

36
8

75
.6

0
.0

7
71

D
-4

0
(A

rr
es

te
rs

)
4/

22
43

5
.

85
.6

0.
08

80
D

-2
0

4/
22

40
8

79
.3

0.
02

20
F-

40
4/

27
43

1
77

.9
0.

15
.

14
6

B
-4

4
4/

22
43

6
79

.0
0.

07
65

D
-1

1
4/

22
45

3
82

.9
0.

06
,.

60
B-

11
4/

22
45

0
75

.3
0.

05
50

A
-4

0
4/

22
43

9
92

.1
0.

05
53

8-
30

4/
22

43
0

88
.2

0.
08

77
B

-2
0

4/
22

44
8

83
.9

O.
OR

78

-1
4-



TABLE IV

RESULTS OF SNEAR HIPES COLLECTED AT WE
HESTINGHOUSE FACILITY IN BLOONINGTON, HlDIANA, ON APRIL 19-22, 1977

Height
Before

Job Title (119)

Solder 8.94

Solder 1.17

Hanger 2.40

Solder 6.46

Hanger 5.89

Heaterman 2.64

Miscellaneous Assembly 0.00

Capacitor Repairman 0.85

Capacitor Repairman 8.94

Height
After

(Ug)

677

107

39.1

14.0

150

9.84

·240

35.6

-15-
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