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INTRODUCTION

Background for Control Technology Studies

The National Institute for Occupational Safery and Health {NIOSH) is the
primary Federal agency engaged in occupatiomal safety and health research,
Lecated in the Department of Health and Human Services (formerly DHEW), it was
established by the Occupational Safety and Health Act of 1970. This
legislation mandated NIOSH to conduet a number of research and education
programs gseparate from the standard setting and enforcement functions carried
cut by the Occupationszl Safety and Health Administration {0SHA) In the
Department of Labor. An important arez of NIOSH research deales with methods
for contrelling occupational exposure to potential chemical and physical
hazards. The Engineering Control Technology Branch (ECIB) of the Division of
Physical Sciences and Engineeting has been given the lead within NIOSH to
study the engineering aspects of health hazard prevention and coentrol,

Sinee 1976, ECTE has conducted & number of assegsments of health hazard
control technology on the hasis of induetry, common Industrial precess, or
epecific control techniquea. Examples of these complete studies include the
foundry industry; varisus chemical manufacturing or proceasing operations;
gpray painting; and the recirculation of exhaust air. The oblective of each
of these studies has been to document and evaluate effective control
techniques for potential health hazards fn the industry or process of
interest, and to create a more gemeral awateneas of the need for or
availability of, an effective system of hazard control measures.

Thege studies involve 2 number of steps or phases. Initially, a series of
walk=through surveys zare conducted to select plants cor processes with
effective and potentislly transferable control concepts or techniques. WHext,
in~depth surveys ate conducted to determine both the contrel parsmeters and
the effectiveness of these controls. The reports from these in-depth surveys
are then uged as a basis for preparing technical reports and journal articles
on effective hazard control measures. Ultimately, the information from these
research activities builds the data base of publicly available information on
hazard control techniques for use by health professionals who are respomnsible
for preventing occupatinonal flloess and injury.

Background for this Project

This plant was visited as part of a study of dust control during bag opéning,
dumping, and disposal. Significant dust exposures can occur during these
operations. Although dust can be contrelled during bag opening and dumping,
bag disposal is a significant source of woerker dust exposure. Ultimately this
project will result in a conecise 10-15 page report deseribing duet enntreol
technigues during bag opening, emptying, and dispeosal. This report should
provide vzluable fnformation for those who are responsible for controlling
workers' dust exposure.



Background for this Survey

The purpose of this survey is to evaluate the contrel of eirborne asbestos
generated by bag opening, emptying, and dispesal. To cpen bage which contain
bales of pressure packed asbestos, Inland Division has obtained & machine
which opens and emptise these bags In an enclosure, The empty bags are fed
into a ventilated trash hopper. Observation of these wachines during a
walk-through survey suggested that the bag opening machlpnes do their tasks
without elevating asbestos concentratioms in thie plant, Dara collected
during this gurvey was used to quantitatively evaluate this observation.
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PLANT AND PROCESS DESCRIPTION
Plant Description

The plant is over 20 years old and typically employs 1,800 pecple. This plant
is part of General Motors' Mechenical Components Group. One ¢f the major
components manufactured at this plant ere brake shoes and asbestos {s thelr
primary ingredient.

The area where bags of asbestos are opened, emptled, and discarded is the
subJect of this study. These operastions are carried ocut in & room with
caoncrete floors which is sepatate from the rest of the plant. The bag opening
machines are located on a mezzanine and have metal plates under them. The
remainder of the mezzanine's £loor 1g a metal grate. One full-time operator
and two workers are employed Iin this part of tha plant. The cperator ruus the
equipment and the two workere clean the asbestos from the fleors and equipment.

Frocess Degeription

At this plant, three bag opening machines are part of an unspecified process
to manufacture brake linings. Each bag opening wmachine is used to feed
agbestos into a mixer which 1z located below the bag opening machine.

Figure 1 schematically describeg this area, The operator of the bag opening
machine 1s responelble for the following: a) feeding the bags of compressed
asbestos into the bag opening machines, b) the operation of the bag opening
machines and the assoclared mixers, and ¢) moving the putput of the mixers to
the next processing atep,

The bages of asbestos, sometimes called gasbestos bales, are tranmsported into
the coempounding room by battery-powered, hand-lift trucks. These bags, which
contaln 453-kilograms of compressed asbestos, are stacked on wooden pallets.
Sometimea cardboard is used to protect the bage form nail heads which protrude
from the pallet., BRefore shipment, these pallets of asbestos bales are
shrink=-vrapped with plastic as shovn in Figure 2. In this ares of the plant,
the amount of asbestos 1s restricted to the production needs of no morsa than
one or two days.

To feed the asbestos into the process, the worker picks up the bage of
asbestos from the pallet and drops them on the conveyor which carries the bags
ta the opener. This area 1z showm in Figure 3. The bages of asbestas fall
from the conveyor and into the charge chute of the bag slitter as shown in
Figure 4. A saw inside of the bag slitter cuts the bale in half. Spiked
rollers separate the bag from the asbestos and discharges the emptled bags
inte trash hoppers which sre shown in Figure 5. The asbestos 1s discharged
through a trap door into a mixer. Between 10 and 15 bags of asbestos are fed
inte the mixer per batch. These bag opening machines are used every time a
batch is mixed. Generally, 6 to 10 batches are mixed per shift,

Once a2 shift, the operator empties the bins in which the empty bags are
collacted. Each bag opening machine has two trsesh hoppera, The procedure 1s:

1. Wear a regpiratoer,
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Use a vacuum line to suck the air out of the plastic bag which is used
to line the trash hopper. The vacuum line Ig part of a centralized
vacuum cleaning system for this part of the plant.

Pall the hLopper cut from undet the bag opening machine.

Tie the beg off and drop it down a epecial chute inteo & trash
receptacle for hazgrdous materisals plctured 1n Figure 6.

Vacuum the ingide of the hopper and the floor around the trash hopper.
Line the the hopper with a clean plagtic bag,

Place the hopper back under the machine.
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Figure 1, Sketch of debagging area.




Figure 2.

Paller with cardbosrd between pallet and bags of asbestos.
cardboard protects the bag from potential tearsg caused
by nail hseads in the pallets.
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Figure 3. Picture of convevor which moves the bags of asbhestos from the
ground floor level to the mezzanine floeor where bag slitter
is locared. Note the respirator use.
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Figure 4,

Eantry iato

bag copening machine.
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Figure 5.

View of back of bag cpening machine, The trash hopper (ahown with
plastic sticking out) 1s used for collecting empty wrappings.
It rolls out of the enclosure for emptying.



Figure 6. The chute for discarding plastic bags which contain the bag
wrappings from the bag operning machine.
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PCTENTTAL HAZARDS

Asbegtos exposure ig the primary hazard associated with this operation.
Asbestos is a well known human carcinogen. OSHA regulates asbestos to prevent
a lung fibrosis called asbestosis., Thig fibrosis ilmpairs the tranmeport of
oxygen between the lung and the blocd., The NIOSH recommended stendard
considere agbestogls but alsc conslders excess cancer among ashestos workers,
Such cancers include lung cancer, gastro-intestipal cancer and

mesothelioma. 1:2,3 Table 1 presents a summary of health standards for
asbestos.

The room in which the bag opening machines are located have mumerous potential
sources of asbestos exposure. These are:

1, Holes in the asbestos bags.

This happens for the following reasons: 1. Quality control woerkers
cut holes in these bags to obtaln sampiles. 2, The blades from 1lift
trucks ocecasionally lance the bags., 3. Nail heads which protrude from
the paller into the asbestos bale can tear the bag. Geperally, when
the operataors abserve holes in bags, they promptly patch them and then
remove spilled asbestos by vacuuming. (Filgures 6, 7)

2. BResuspension of asbestos oo the flcor.

Any activity on the fleor could resuspend settled asbestos. The
floors in this area of the plabt are vacuumed once 4 day to minimize
the peneration of airborme ashestos, As noted above, the cperator of
the bag opening machine freguenrly vacuums the flcor to remove
asbestos spills.

3. The couveyers are ad emisslon source of asbestos.

Dropping bags on the conveyor can generate airborne zgbeston, Becauze
some aebestos (fram holes in the bags) ia spllled on the tonveyor, the
convevor 1s observed to dump asbestos on the floor where it can be
resuspended, In addition, the wmotion of the comveyor belt can
resuspend asbestos left om the belt.

4, Exposed bolts on inclined conveyors,
Inclined conveyors have bard rubber strips which keep the the begs
from sliding down the coaveyor. Some of thege tubber strips are
migsging and this exposes the bolts, When the bags slide over these
exposed bolte, the bags could tear. Thie could cause contamination aof
the belr.

5. The coperation of the bag slitter.

This e2quipment is deslpned te contzin the asbeatos generated by bag
opening, emptying, and disposal.
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6. Enptylng, the bag slitter's trash hopper.

7. Maintenance on the bag slitter.

During repair cperations, the housing for the bag slitter's apparatus
may be removed. This exposes contaminated parts to the work room
air. Handling these parts could create a serious asbestos exposure.
During such activities, the worker's wore NIOSH-approved respirators.

Table 1. Summary of Health Standards for Asbestos

Materials PELL TLV 2 N1osH3 Major
or fibere/ce fibersfce  Recommended Health
Apents level Effects
fibers/cc
Asbestos far Major health effects

fibers longer ipelude asbestosis,
than 5 nmicro- luttg cancer, gastro-
zeters S~hour 2.0 0.1 intestinal cancer,

THA mesothelioma,
Ampsite

G
Chrysotile 0
Crocideliie 0
All other forms 2
of asbestos

NOTE: The PEL levels are enforced by the Qccupational Safety and Health
Administration. The TLV and NIOSH Recommended level are suggested
expasure limits and are not enforced by (QSHA.
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Figure 6, Dsmaged bag.
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Figore 7
» Bag patc
hed with
tape.
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Figure 8. 8lot hood next to loading Comveyor. There 1s a slot hood
beneath the transfer point for the loading conveyor and
the inclined conveyor which tranaports the bags to the
baz apening machine.
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CONTROL OF ASBESTOS EXFOSURES

At this plant, asbestos eontrol during bag opening, emptying, and
disposal 1s a comprehensive program of engineering control, personal
protective equipment, work practices, and education, Although this study
i1s focused on the automatic bag opening equipment, all of these
activities are needed to control asbestos exposures in the workplace.

Engineering controls

According to Soule&, industrial hygiene angineering controls invalve
substitution, isolation, and wventilation. The use of an automatic bag
opening machioe involves all three of these components, Initizlly, the
bag slitter was Installed to replace a less well controlled operation.
This 18 an example of substitution. The design of the equipment is such
that the operatlions which generate the airborne ssbestos are isolated
from the worker. Leocal exhaust ventilation is applied to the machine to
contsin asbestos emigsions from the inlet (Figure 4) and at the bottom of
the machine where asbestos {is discharged into trash hoppera (Figure 5).
Additional ventllation is applied where the materizl is placed on the
loading conveyor and under the transfer polnt betw=zen the ilnclined
conveyor and the loading comveyor.

Hougekeeping

Vacuum cleaners are used In this area of the plant to keep the floors
clean. This is5 done to prevent the floor from becominpg a socurce of
asbestos emissions. One worker rhoroughly vacuums the floorz in this
area once every 24 hours.

Work Practices

Work practices play an important role in #tinimizZing asbestce emisglons
inta the workplace. Damaged bags of asbestos are repaired snd the
spilled asbestos is removed by vacuuming. The procedure for discarding
of emptied bag halves (wrappers) was developed to minimize the asbesteos
exposure while the worker empties the the tryash hoppers beneath the bag
cpening machine. The practice of using a vacuum cleaner to suck the alr
out of the plastic bags used to line the trash hopper 1s notewcrthy,
This practice compresses the bags without dispersing asbestos Into the
air.

Education
Twice a year, the workers in this area of the plant get one—on-one

traloing with an industrizl hyglenist. The safety prograw ie reviewed
and sampling resulte are discussed with the workers.

16



Personal Protection

Respirators are worn duting jJobs which have potential for asbestos

agposure, The usual respirator 1s a 3M 8710 disposable respirator.
These respirators arve worm!

l. When the worker empties the the bag slitter's trash hopper.

2. When the worker places bales ¢f asbestos on the loading
CONVEyOrs.

3. When the bag slitting machine is being repaired.

4, At other times when the operator suspects there might be
relatively high asbestos concentrations.

17



STUDY METHODOLOGY

The control of asbestos 4in the bag opening srea of the plant wag studled
by waking wventilation systen medsurements and measuring the asbestos
concentration in the air, The equipment used in this study is listed in
Tsble 2. The ventilation measurements are summarized in Table 3. The
slot hood shown in Figure 8 did provide a gentle drift of air toward the
slots. However, the air velocities whera the workers dropped the bagg of
asbestos onte the conveyor seemed to be top low kg contzin whatever
asbestos 1e being emitred into the air. Based upon smoke tube traces,
all e¢f the other local exhaust ventilation listed in Table 3 seemed to
contain whatever airborne asbestos ig belng emitted,

Table 2. Eguipment used in this Study

Item Uzed for

DuPont P400Q Pumpe Alr sampling at 3.3 litere per
winute
MSA model G Pumps Alr samples collected at 2.0 1pm.

Smoke tubes traces of alr flow
Kurz velometer teasuring hood face and capture
velocities.
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Table 3.

Summary of ventilation measurements.

Measurement

Quantity

Conveyor hoed:
Slot velocity

Slot Dimensions

Alr velocities at conveyor

edge about 2 feet from sler and

8" above conwveyor

smoke tube traces at conveyor edge
Transfer point hood:

S1lot Dimensions

Slot Velocity

Air veloclty at level of conveyer
Smoke tube traces

Entry Hood on Bag Slitter:
Hood face velocities:
smoke tube traces

Trash hopper ventilation on bag slitter
alr velocities in space between

trash hopper and gide of
anclosure

smoke tube traces

1,100-1700 feet per

ainute {fpm)

about 1°X15°

{There are two slots located 4" and
15" above the conveyer)

0-40 fpm

smoke slowly drifcs
into alote

about 1"¥X26" located beneath
transfer point

300~-1200 fpm

30-100 fpo

smoke released at conveyor height
goes into slot

100-300 fpm

simoke goes Into heod

S50-100 fpm at top of bins
10—-50 fpm between side of trash
hoppers and slde of enclosure

Smoke released along the top of the
hoppers just cutaide of the
epclosure flowed into the enclosure

15
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Air Monitoring

Alr Samplesg for ashestos were taken ou the worker, near potentisl
emission sources, and away from immediate sources ¢f agbestos emissions.
This air sampling was done to address twe issues. The firat issue 18
gtated:

“Is the worker'e environment accepteble®™

This question is answered by computing the worker's time-weighted average
concentration and compering the result to the values listed in Table 1.

The gecond fssue can ha Btated:

"Is the operation of the bag opening equipment associated with
increzsed asbestos concenttratioms?”

To addregs this imsue, asbeetos cotcentrations were measured In the
worker's breathing zone and on each machine at the locarlons listed in
Table 4. Area samples were collected on esch machine while the machine
was off. These samples were collected at flow rate of 2.0 liters per
minute. These "off" samples were to be compared to concentrations
meaaured while the bag openlng machipes were in use. Because the bag
opening machines were only cperated about 30 minutes per shift and
because low asbestos concentrations were expected, it was not feasible to
take distinct "on" gamples for each machine and maintain the detection
limit below 0,0l fibers/mL. For each ilocation in Tadble 4, an average
"on" concentration was messured. Thia involved moving the ser of "en”
gamplers te the machine which 1s "on". This was done every time one of
the three bag openers was in use. Fortunately, only one bag opening
machine was in use at s time, Ap a result, the second issue can be
addressed by comparing the "on" concentration measured at a location in
Table 4 to an average of the "off” concentrations which has been welghted
according to the operating time of the bag opening machines.

Asbestos concentrations were measured as described by NIOSH Method

239,7 The "off" samples were collected at a known flow rate of 2.0
liters per minute, However, the worker's "off" sample znd all of the
"on" pamples were collected at a nomipal flow rate of 3.5 liters per
minute. The worker's off sample was turned off when he manually weighed
out batches of powdered materlial. This wae necessary to prevent the
filtera from becoming overloaded with dust which would obecure the
asbestas fibers,
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Table 4,

Dageription of sampling locatiens on each machine.

Location Number

Dageription

3,4

5.

7e

Or top of Control Panel. Taken to reflect
background contaminstion

Under conveyor transfer paint. This location
1s under the point where bags of gsbestos are
transferred from the loading conveyor to the
inclined conveyor., Small pieces of asbestos
were observed to aceumulate on the flgor undar
this transfer point. Poasibly, asbestos is
emitted into the air here.

Juegt above the trash hoppers on the exterior
gurface of the bag slitting machine. At this
logation , the emptied bags 2re being
discharged fnto a trash hopper. 1If the air
flow into the hood 48 too low, asbestos could
be emitted {into the air,

Under entry conveyor at inmlet to the bag
glitring machine. Elevated asbestos
concentrations here might reflect leakage from
the bag slitter inlet or apillage from the
conveyor.

Back railing of the the platform on which the
bag slitter is mounted. This zample was tsken
to estimate backgrcund asbestos concentrations
in the 2rea of the beg slitter.

Underneacth bag slitter on platform for the
mixer. Asbestos concentrations at this
location might be elevated because people walk
on the grated floor above the mixer.
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Figure 8. Schematic describing sampling locations.
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Sampling Results and Discussion of Sampling Results

Sampling results are listed in the attached appendix, Generally, the
area samples collected during the off conditions were just at or below
the detection limit of about (Q.¢l fibers/ml. Table 5 summgrizes the
worker's asbestos exposures and the sawpling results obtaimed from the
samples which were collected during "on” coaditionse. The "on" samples
collected at locations 3 and 5 and on the worker were consistently above
background, The results from these locations suggest that there is some
asbestos generated when the conveyor belt wraps arocund a roller at the
inlet to the bag slitting machine. In gdditicn, the airborne asbestos
generated within the bag disposal bin is a possible source of emleslons
into the workplace, Because the ventilation for the disposal bin appears
toe be adequate, the conveyor belt appears to be the source of the
increased asbestos concentrations at locations 3 and 5.

Table 5 Summary of samplipg results for samples collected
while the bag opening machine is on

Location Number of samples Range
below ahove fibers/mL
lad* lod*

1 & 2 0,01, 0.02

2 3 3 0.01-0.13

3 1 5 0.01- 0.85

4 & 2 0.01, 0.04

5 1 3 ¢.0l~ 0.53

6 5 1 0.01

worker

loading conveyor 1 4 0.03 - 0,74
"off" sample 0 5 Q.01 - 0,10
enptying hopper 1 3 ¢.14 - 1.2

%= limit of detection which is 5000 fibers per filter or about 0,01
fiberg per cubic centimeter

The alr samples collected in the worketr's breathing zone suggest that the
worker's asbestos exposure could be elevated above 0.1 fibers/cc as a
time weighted average concentratlion. Placing bags of asbestos on the
conveyor and emptying the trash hopper under the bag slitting machine can
cause increases 1in the personal sampling results for the worker, The
data ip the Appendix shows that these activities increased the asbestos
exposure of the operator on the first shift. However, these activities
did not appear to ipcrease the asbestos exposure of the evening shift
operator.
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Table 6 lists time weighted average asbestos exposures for the two
operators. Thege time weighted average concentrations were computed on
the basis of the time that the operator wore the personal sampling

pumps. Bssed upon these calculations, the evening shift worker's
exposure was below the NIOSH recommended standard of 0,1 fiberefcc. The
day shift operator's exposure exceeded the NIOSH recommended standard
during two aut of the three ghifts sampled. During these two shifts, the
waorker's background asbestos exposure was above 0.1 fibers/ce, However,
these results are below the current OSHA PEL of 2.0 fibere/ml. On
November 30, there was some agbestos fibers spilled om the floor from the
previcus shifr. The splll oeccurred arcund the loading conveyer L[or
Little Ford Mixer Number 3. On December 1, the bag opening machine for
Little Ford Mixer Number 2 was disassembled and repaired. The operator
did observe this operation at the stairwell going to the bag slitting
machire. Both of thess events could have increased the worker's exposure
to asbestos concentrations while the "off” samples were being taken. As
a result of these activities, inereased background coocentratlions during
the "off" esampling period could have occurred.

Table 6. Time weighted average asbestos exposures (fibers/ml) for
the operator of the bag slitting mechine

Date Operatoer

Day Shift Evening Shift
November 20 0. 04 0,02
November 30 0.16 0.03
December 1 .39 —
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CONCLUSIONS

This plant uses a comprehensive program to control worker asbestos
exposure during bag opening, emptying, and disposal. Housekeeping,
equipment degign, worker education, and work practices are designed to
winimize asbestos exposure. The bag opening equipment ie designed to
contain the asbestos generated by bag opening, emprying, and dispoaal.
Promptly removing spilled ashestos from the floor and repalring damaged
bags which contain asbestos does malotain low asbestos concentratieons.
In spite of these competent efforts, the worker's exposure to asbestos
increages when he places bags of asbestos on the conveyor. This suggests
that the exterior surfaces of the ashestos bagz oT the conveyer belt are
sources of worker asbestos exposure.

When the cparation is proceeding normally, the worker'as TWA asbestos
exposure does remain below Q.1 fibers/ec. However, abnormal activity
guch as spilled asbestos or equipment repalr could cmuse worker exposure
which exceeds 0.1 fibers/ec. Two routine activities, placing bags of
asbestas on the loading conveyor and emptying the trash hoppere under the
bag opening machine, can ilncreage asbestas exposures above Q.1

fibers/ce. Because these mctivities involve less than 40 minutes per
shift, the use of respirators to countrol the workexr's asbestos exposure
seems acceptable for the time being. However, more work may be needed to
prevent the elevation of worker asbestos exposure while leading the
cConvTeyoar.
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ASBESTQS CONCENTRATION DATA

27



Codes Used in Appendix

¢ = Concentration of asbestos fibers greater than 5 micrometers in length
with g length to width ratio greater than 3

lod ~ asbestos loading on filter below 5,000 fibers.

V = sample volume in liters

Location codes:
a,b,c~bag opening machines for Lictle Ford Miger 3, 2, and 1 respectively
1, 2, 3, 4, 5, 6, 7 -location description from Table &
The location codes which starr with a letrter are the “off" gampleg -

they were not moved. The location codes which are simply numbers are
the "on" samples - they were moved to the bag opening machine in usge,
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Asbegtos Fiber Concentratipn Data Day Shift

Loeation Code November 29 November 30 Dacember 1
C vol C Vol C Vol
#/ml. 1liters £/m1 litars #/ml licers

a1l ¢.01 734 Q.01 725 1lod 645
a-2 lod 781 lod 728 lad 651
a3 d 0.01 639 lod 509
a1 lod 700 Q.01 £92 0.01 507
a5 lod 725 0.01 703 0.03 514
a-6 1leod 715 0.01 &03 0,02 506
a=-7 lod 410 1ad 786 Q.01 771
b1 Q.01 714 0.02 630 0.03 169
-2 lod 700 0,02 598 1od 156
-3 led 682 0.02 542 0,06 158
b=4 a.02 678 lod 544 lod 157
b-3 lod 690 lod S40 lod 156
-6 lod 700 lod 542 1od 156
b-7 0,01 732 0.01 852 0,01 76l
c~1 lad 673 lod 559 1cd 646
c~2 lod 682 0.01 550 lod 348
=3 6.01 707 1od 612 .01 612
i lad 7a7 0.01 570 lod 489
-5 0,01 715 lod 585 0.02  49%
c~b 0.01 700 0.01 558 lod 601
1l lod 119 lod 347 Q.02 261
2 lad 119 0.1& 382 0.06 281
3 0.83 76 0.07 308 0.22 270
& lod 73 1ad 286 0.06 258
5 Q.53 75 Q.04 268 Q.08 265
6 1od 75 0,03 292 ind 257
worker:

on 4.1 132 0.34 122 Q.74 B&

of f G.03 99%¢ .11 552 0.22 as9

bag changing 0,58 29 1.22 47
floor sweeper 0.03 327 0.23 748
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Apbestos Fibter Cancentration Data Evening Shift

Location Code November 29 November 30 December 1
C vol C Vol C Vol
f/ml. liters F/ml liters #/ml liters

a1 lod 754 lod 557 ilod 726
a2 lod 147 lod 571 lod 719
a=3 lod 743 lod 5569 0.02 715
a=4 lad 738 lod 563 .01 708
a~-5 led T44 lod 568 lod 715
a6 leod 751 lod 574 lod 712
a7 led 747 lod 634 lod 719
b-1 0.04 644 lad 536 lad g8l18
b-2 C.01 641 lod 534 lod 809
b3 leod 635 c.1 529
b4 C.01 644 0.06 536
b~5 0.01 &35 lod E28
b6 0.01 644 lod 536
b7 0.01 642 lod 813
el lod 647 lod 588 lod 702
o2 &44 lod 586 lod 702
c-3 lad 656 led 597 0.01 716
c=4 0.01 660 lod 597
o5 0.01 660 lod &00 lod 720
c=6 Q.01 656 1od 597 lod 720
1 0.01 347 lad 385 lod 321
2 lod 22 0.01 368 1od 307
5 0,01 340 0.17 3480 lad 325
4 lod 320 0.01 396 lod 307
3 0.01 338 0.05 397 Ind 318
] led lod 387 lod v
worker:

on 0,03 131 lod 118

off 0.01 445 0.02 472 0.05 582

bag changing 0,13 44 lod 36
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