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An @XEENALVE JUL 0y Lid wwod cOfductsd on small tcols with
regard to dust eontroi as uwsed in tha fabrication of tha
following Mabestos' cenwalalag pradusiis

TRALSITE Pipe Producits

FLLILOARD Type Troducts

MARIWITE Products

Asbestcs Panela TRANSITOP Type

Ace Panels - Aabestos Cewrent Ex:tsusions
bry wall Jolnt Corents

Contucts wera made with the following companies either through
the rarketing manager or ths Sali nanagar with regard to dust
control on their small tcols, and in all cases, except one, the
only dust control equiprent was on their small belit sanders:

Millers Falls Tcols
Greenfield, ltassachusetts
Mr. Ohaw, Tool Gen. Mgr.

ttilwaukae Tools
rockfield, Viisconsin
Mr. Dick Randet, V. P.
for iMarketing
Mr., Robert Youngqulst
Yr., Jamesg Bassener

5%il Corporation
Cndcago, Illinois

Rockwell Manufacturing Company
Pittsburgh, Pennsylvania

My, H. Yilliams, Prod. Hg¥.
Mr, Callahan, Sales Manager

iichert Bosch Corporation
Droadviaw, 1llinois

Mr. L. Cheshixa, V. P.

Hr. Don Smith, Nat'l Sales Mgz,

Mr. willianm Foote, Marketing igr.

Black & Decgker

taitimore, laryland

Mr. Dennett, Salas

My. Dick Campbell,
Hazketing

Hr., Don Ellison,
Englngexing

rilot Manufacturing Company
Tovrance, California
Mr. J. Rawlins, Prasident
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" In addition to the above,
haust systess for welding

Thedge companies maksz
to teols:

Pullman Ind. Vasz,.
raldan, Massachusac-9

ile,

8o I

Enpire Abrasive

- - Novarbay 14} 573

the folliowing companies in ex-
and sand blasting wern contacted.
aucttlon arvsteng Sul none ars attached

Y
- IETSY

% Manuacturing Company
2. Chin

Equip, Corp.

Philadelphia, Pennavivania

I ’ t:llSO ’

Illinois, vwho make a

have contacted Sywons Cornorazion in

Desplaines,
vacuum grinder for joint3s in concrete

walls, and Kett Manufacturing Company of Cincinnati who have

a fiber glass sheet sow with
usable for material up

a4 dust collector hut is cnly
to apbout cna-half inch thick. Tho

Synons' joint grinder uses a Carbide tcol and milla the rough

joints in concrete.

Dr. Paul Larle has been working on this projaect for some timo

and has scme imported equipment from
on a B & D saw and for a portable drill.

put a vacuum picke-up
test purposes,

Based on his tests to date and

England for dust control
In addition, he has
"5kil" type saw for

on a large portabla

the toets conducted by the

Aslestos Research Council in Ingland, wa find the following:

CUTTILG OPERATIONS

Yithout Lxhaust
Using nand, portable

pover and radial type saws without dust

extraction gives dust counts from 20 to 200 fibers por cec,
depending on equipment type used and product being cut,

With Exhaust

and radial bench saws with efficlent
contents as low as below 5 fibers

Using hand, portable power
dust extraction gives dust

per c¢, depending on
This requires a gooq

With Exhaust and Vet

equipnent type used and product baing cut.
high-vacuun type exhausting equipment,

Cutting

Using a qood exnaust
than 2 fibers per c¢
cutting 43 banned in

gysten and w2t cutting, it appears less
fibor count {35 cbhtainable. owevar, wet
California and has possible shock hazarda.,



D. E. obiiller -y - WU VGDLIGL Awyp &1

DRILLILS OPERATIONS

Jithout Sxhaus: -
Driiling opératicons gencrans such less dust without exhausts
and probably run mainly loss tuan 5 ce for rost operations.

With Lxhaust

Driiling with efficieat 2xsauss systows should readily meot

the less than 2 fiber zer cc count undaer dry conditions without
any watar sprays.

SANDING QPERATIOLIS

Hany portavle power sanders arc avalilable with dust collactors,
however, very iittle #anding is dons in the fleld.

The only operations requizing dry sanding in any volw:e is in
gypaurn dry wall applications, nainly in the Baatern U, 5., as
in the Western U. 8. a textured spray finish is popular which
requizes ininimum sandinz.

In sanding dry wall 3oints, tho usual sanding is ranual, wvuing
sand paper and a block, however, the now joint cewments which
are ready-mixed require ruch less sanding. In many cases, just
a touching off of high spots is required. There is a great
labor turnover in this industry s¢ total exposure is probably
nininized,

we are continuing to work on this problem and have additional
equiprent to investigate.

it is highly possible that we migat have to recorunend parta
from various manufacturers and tien interest sone manufacturer
in azserbling a complete unit o our spaclficaticn.,

Qur survey work is almost complete and we are putting together

soma of our recommendations on equipwent to solve these dust
problans generated by use of small tools.

willlan T, Donahue
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J~M Products . J~M Representative
MARINITE . REFRACTORY PRODUCTS DEPT.

IVDUSTRIAL PRODUCTS DIVISION
Industry

ALL

Application -
DUST CONTROL FOR .
PORTABLE TOOLS .

Hand power tools are usad extensively in the field to work Marinite
sheets. A method has been developed by P.L. Earle's research group
to safely collact tha dust gensrated in sawing, drilling, and sand-
ing. The key to the system is high velocity~-low volume air move- "
ment at the orifice.

Dust collection adaptors have been develoned on this principle. The
xeys to good dust pick up are: (1) small pickup orifice at key loca-
rions on each tool; i.e., on saw 5/8" x 5/8" (no larger) with 30 cfm
of air, a differential pressure of 4-5" of mercury on suction side
and 1%-2" diameter hose no longer thaa 10 Ft attached from the tool
to the dust collector intake.

Rockwsll Internaticnal Co. and Skil Corp. will provide a line of
attachments for hand power tools made to J-M specifications. Drawings
of units are attached. The user may make his own attachments using
aluminum tubing and heavy aluminum tape. These attachments will pro-
duce results of less than 2 fibers/cc on all units except the circular
saw. A speclal cutting table that provides suction under the piece
being cut must be used with the circular saw to meet the 2 fibers/cc
dust requirements. This level is below the 1976 OSHA standartt. A
drawing of this unit is attached.

A drill attachment is also available from Cape Universal.

Special high-velocity suction units are necessary to provide adequate
air velocity to transport dust from ths tool. Two units recommended
are the Hoffman, Hoffco-Vac 237 and Spencer Model P-190.

Research is continuing study and evaluation on this project. Details
will be releaszd as theay are devsloped.

James :\Jg{l.eal

Mgr., sEngineering and
Tecggiﬁal Services

Sect.480-0 Part 10
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POWER A0 TS TUHAT UITUD DUST PICK UP
CAPABILITITS OF PHRODUCING LESS THAN 2 FIRERS/CC

Tools Fitted with J-M Cesianed Units

Rockwell Internatioaal

10%" dia - Circulnr Sa'v - o242l 310 -

(43}
~2
QO
fan]

rpm

74" dia - Circular saw - #odal

L
f—

3 = 5800 rpm
*4%" dia - Circular Saw = Trim - 3800 rpm
*No detail sketch as vet
Orbital Sander - Model 50Z - 10,000 OSC/min
Most U.S. Manufactured Drills*
1/4 - 3/8" that have bearing boss
L/2" that have chuck diameter less than bearing boss dirameter.

*J-M dealgn not implemented as yet. Can use Cape Universal type
which is available now.

Tools with Built-In Fitting for Bags

{-Remove bay and attach hose-=)

Model 500 - 4" x 27¢

Rockwell Int. Belt Sanders -
Rockwell Int. Belt Sanders - Model 503 - Smaller

Stanley Power Tools, Orbital Sander ~ Model 90-502



DUST COLLECTION SYSTEMS

Tool

Hoftco - VAC 237

Hofiman Alry Filarasina
A Div. 0oi Clarkzen tnda Iy
103 Fourth Ave, {
New York, N. Y. 10003

is

“uy Cusumano

imr)
I

3

12) 677-38600

Sponrcer “odsl P-190
Spencer Turbine Co. Blair Alexander

Hartford, Conn. 08106
(203) 233-3631

Attachment Producing Companies

Cape

Rockwell International Co. Dennis Huntsmen
Power Tonl Division

490 N. Laxington Avenue (412) 241-8400
Pittsburgh, Pa. 15208

Skil Corp. William Foote
S000-33 Elstran Avenue

Chicago, Ill. 60630 (312) 286-2000

Universal Drill Attachment

Cape Universal Building Products Ltd.
Register Cffice
P.O, Box 165

- Exchange Road

Watford, England
Telephone: WATFORD 34551

Telex: 262744
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Power Tcol Division
Bockwell International

120 Neon Luxsngton Avenusg
ga Panasyivania, S A 15208

sley "ac:‘ﬂ Cable. HOMCO

25 April 1974

Mr. Milet Trosper, Research Engineer
Johng-Manville

Research & Development Center
Greemwood Plaza

Denver, CO 80217

Dear Milt:

Enc losed for your reference is a copy of the report on the
Model 315 saw that you modified. The report is from one of
our field sales personnel. As I said on the phone, the
{nformation herein is not 4as complete as would be desirable,
but will have to do for the present. The area blocked off
on the report covers a completely different topic and need
not concern you.

I am looking forward to a cooperative and mutually beneficial
relationship between our organizations.

Very truly yours,

I '-bm- //‘ -lc_ ."J‘j’" 4.-
D. R. Wazenegger - .
Development Engineer
Advance Development
DRW:1lrm

Attachment

cc: D. A, Maniero/FILE 35356-02

oY
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Dear Dan: ‘" i3y
~ I

Altho'zg;"z I gave you an orzl report and evaluation cn ths "Irywall Saw," I am for-
varding & mora specific report in writing for all cencernad.

1. frmzrieen Zryunll, faledivh, M. O, 3

is a retrer small operation. Lithur latihaus
ne¢lis ° caw with 2 vacurm to wo a gariticular Job in order to ceapete with thu

4 ]

+
company with winm he once worked - end whe has a »2dified varsion of a WDwwelld
Saw, " Matthews 1ikcd the saw, wo used it in conjumctiion with 2 Spartan Vvacuun
ani in my *ua"ﬂmcn‘b, it picked up 857 to 907 of the dust. Thiz was wnder ideal
conilionze He is cutting 2. % thick Oy:sum, a sarple of which 1 cent you uita
the return of the test sawe ire. Motthews states his necds for this saw is
imnecizbe and he will "need one for the present,!

moany i ,;,a‘ev‘m, rartitionz, Inc. ond talked to 2 ir, Jack Welu who nac Ytesn
az‘o wae the busincs. many yearss I also wanted a peck at what they were using.
They are using a SKil rodol 825 with an attscrment wade by Vaugha * :L.l, Inc.,
Los ingeles, Calif. I uncderstand the attachment ispatontecs The attachrent is
nothinzy more than 4 piece ol round aluninum disc the s5izo of she blade housing
with a round hola in the miadle at the blacde arbor for a vaguum attachmsnt. In
order to use this attachrient, tney must take the entire 8kil dlads housing off,
cut two 3/uM piecas of plywcou in an oval 25 the urper bladsnousiag and screw
them together, thcn they z2ttach the aliminum dise to the plywood and side of ih
saw and plug in the vacuum. It's a rathsr crude arrangemsnt, to say the le:st,
¥ir. Ticbb used our saw and feels a. wa should have an 8:" saw inctesd of 7.# for
the capacity - b. Vacuum dort hola ghould ve from the side c¢f the saw and
b. attachuent shoula cover the side of th: saw completely down to the Tase
and incluaing the rear portion  rom tase to blade housing as we lost a lot of
dust in this area, Jrek Webb va . not concarned with the tronbls that would o
encountered in changing the vlade if we had a complete blade cover. It would ©9
betier than what they now have,.

2 "ot buiw-' satisficd with this test and report, I ccntacted 2 very large Drwall

-1

For my ovaluatlon, a "Irjywall Sawl as I have dubbed it, would not be practical as such,
Houever, I do believe a MIrywall Saw Adtachient! as an accessory would be ayery

practical idea« The proper contact for futurs test and evaluations wo.ld te vack & v
of Parvitions, Ince., 2aleigh, Ne Ce rather than yilbur latthews of American Dryvwil

i
Le
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iitie  DUST COMIRCL PO TIUT™T PANTIONDION 70 71T OSHA STANDARDS

SUMMARY

This report makes no atiimrt o rawrikte the accepted practice of
dust control but rather <o brpaden and oring light to a neglected
facet of dust control: 1low volume/high velociity exhaust principles.

In general, thava sre a* oraszat warce “wweas of hoods used for
dust control: machine heeds, top or canopy hoods and booths or
enclosures. Each controls dust 2missions sufficiently for certain
applications and in general cannot be extended into each others
applications. Bv +<he sare tokan low volume/high velocity pick up
designs are primarily designed to be used with hand operated power
tools utilized :Zor field fabrication of ashestos containing mater-
ials.

Until recently, hand operated power tools have been overlcoked

with respect to dust contrcl. A survey taken in Hovember, 1973,
(see Appendix I) showed that in general the only dust control
presently installed on smalil power tools was on small belt sanders.
Stateside, only Hoffman Air Systems Division of Clarkson Industries,
Inc.; with their rudimentary design have given any time to small
power tool dust control. Cape Asbestos of Norrils Industries Rushen
Limited of England (see Appendix II) and Black and Decker of Germany
(see Appendix 1II) are developing dust control devices for small
power toocls; however, all of these are either of limited applica-
tion or in the early design stages. With these davelopments clearly
lacking, an accelerated program was initiated in July of 1973 to
develop a system of dust control which would be OSHA acceptad for
field fabrication of asbestos containing materials,

Contents: Summary, Introduction, Theory, Pick-Up Design, Develop-

ment Program, Special Technigues, Future Work, Recommen-
dations, Appendices.

Reported b@L Z &'2’ 2

P. L. Earle

ies
jmw

See Distribution on Reverse Side
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Asbestos "FLEX3CATD" 173" =& L. 7 TLELONN LN s £ Varies from 5%
4' x §', 10' = 12 LT L s to 30% of the
shests
Asbestos "MARINITE" 1/2" to 2° 3,500,000 sq ft 90% of the sh=ets
For Shipbuilding (L% nnaizd
.4' x 8!
Asbestos Cement Zige 2" to 35" dia. 120,845,600 1in, £t 12 Field Cut
"TRANSITE" Type 1/4" to 2" wall (about 16,006,000 about 100,900
nipe=) cuts
sAsbestos Cement I ko 3 /4" 1,500,009 lin., £t 5% Field Cuts
ZExtrusions "ACE" (2" baszis;
£ Type ’
S
ETHe above considers the U.S. market only. It is easily seen that a tremendcus

nount of asbestos reslated field cuts are made each year.

Research in Industrial Hygiene has shown that scme respiratory diff-
iculties arz caused and aggravated v 2xposurzs of the lung Lo asbes-
tos containing dust within the respirabie size rance. The respir-
able size range iz generally accepted to be above 0.05 microns in
aerodynamic diameter to a maximum of 10 mic¢rons in aerodynamic dia-
meter. Particles greater than 10 nicronz in aerodynamic diameter
are generalily screened by a. number of Siological defenses prior to
the bronchi,

The fibrous structure, asbestcos, at first appeared to be an excep-
tion to the above standard for airborne matsrials. However, par-
ticles having a fibrous form with a length in excess of 5 microns
are generally used as the standard for asbestcs containing dust.
The purpose of this standard was to classify those particle sizes
which have an excessively long half life in the human lung. It is
these particles exhibiting characteristics cf longevity in the lung
which are of interest to the design of an askestos dust control
system.

.|.-Nl CONFIDENTIAL . Nut for gencral disrid
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For a dust contrel syster to ka suecessful in capturing the respir-
able dust associated with askestes fabrication, it must accomplish
cne of the following fony olacuivas:

1. The work area must ra als swept wivlh L:irge vaolumes of air with
sufficient velocity tc prevent nornoli drafts Zrom carrying res-
pirable particles away frcm the work area. The operator, tool,
and werk piece must B2 allewsd for and the volume of air handled
must compensate for trese abstructions, Clearly, this situa-
tion can only operate efifectiv=2lv in a clcsed environment such
as a fabrication shop or industrial planz.

f-2

2. On a smaller scale, it i3 posgsiblz to enclose the tool and
air sweep the tool and the cutting area. This is not generally
acceptable due to the sattling rate of many of the larger par-
ticles which coat the work area and will be distributed locally
by the movement of the tool across the surface of the work
piece., In addition, separate protection from dust emitted from
below the work piece must be incorporated into the design.

3. A third recourse is iotally shrouding that part of the tocl
which is generating the dust and evacuating this shroud with
a high volume/low vacuum exhaust 3vstem. (Apvendix II, i.e.,
Cape Universal) Total shrouding has several disadvantages such
as operator visibility of the work site. Here again separate
consideration must be given to protection from dust emitted
below the work piece. I=a additicn, a significant amount of
operator technique must. be emplcyed to achieve low dust counts.

4. Finally, in close proximity to the point of dust generation,
a pick up producing a jat of exhaust air with a velccity in
excess of the generated dust can be introduced,

This low volume/high velocity exhaust system is the unigue appli-
cation of exhaust which uses small volumes of air at relatively
high velocities to control dust emitted from portable hand tools.
The control is effected by exhausting the air directly at the point
of dust generation. The use of close~fitting custom made hoods
is necessary tc direct the pattern of the generated dust tcward
the orifice. Capture velocities are relatively high but the ex-
haust volume is low due to the small distance required, i.e.,
usually less than one inch. This method allows the application
of local exhaust ventilation to portable tools which otherwise
would reguire relatively large volumes of air and encormous duct
work when contrclled in the conventional sxhaust methods,
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0.3 om per zecond (Sne waloelize i
momentum vector ¢f tha parsisls . on
breeze represents a velocity subs ant a
per second. t can thus be seen that &
ticles, 1f nct immediaka’ ~antured, i
currents throughout the worl area and w
the alr for ex=ended perinds

When designing a low volume/high velrcity Zust control system,
it is necessary to cconsidzr som:z ¢f tha tiaracteristics of typi-
cal small dust particlez. A particle ¢f 0.5 microns in diameter
has a terminal ve10c1tv of £.001 cm rver s2ceond in still air while
a particle of 1 wicgrons in Zizmeter bkas a terminal velocity of

5 .

iy proportional to the
£3 two mile ger hour
Yy in =sxcess of 25 cm
mall rasplrable par-

2 @spread by normal air
1 remain 3uspended in

.J

O W

However, when considering asbestos particles c¢f 20 micrens in

length and under, the Stolkes Law consideration begins tc have a
noticeable effect. Spherical particles having an aerodynamic
equivalent diameter of 13 microns will reach their terminal vel-
ocity without any really significant variations irrespective of
their initial velocity or density. The linear asbestos particles
slow much quicker due to rotational energy keing used rather than
kinetic energy. This rapid attainment of terminal velocity explains
several phenomena. For exampls, when a belt sander is observed,

we would expect that the particles meving at between 4000 and 5000
feet per minute would immediately leave the work at the last con-
tact point between the belt and the sander. 1Instead it can be
readily observed that a very substantial proportion of reasonably
good sized dust particles are carried around on the belt and thrown
off not only at the first pulley of the belt but indeed some of

the particles are carried fully 360° arscurd past the second pulley
and ground back into the work by the Delt. In a similar fashion,
when observing the typical abrasive saw in operation it can be seen
that large quantities of the dust which is generated comes off the
top of the saw in and around various portions of the guard. Here
again, the cbvious and still incorrect thought would be that all

of the material would £fly out tangentially from the contact point
between the blade and the work piece, especially in view of the
fact that some high speed abrasive saws are generating particles with
an initial velocity substantially in excess of 12,000 ft per minute,

" (Paraphrased from Hoffman Air Systems vamphlet and modified to
asbestos considerations.)

This consideration would be true onrnlv fcr a lcow pressure atmos-
phere., Normally an envelope of air is formed by the friction of
the rotating blade against the atmosphere. This envelope, in
addition to the Stokes Law considerations, makes the problem one
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of limiting the dust exposure time from generation of the dust to
pick up of the dust.

The phenomena of dust generaticn can ke observed in essentially
all fabricating toels used in industry. The dust seen when ob=-
serving this phenomenon reorasants 2 subsztantial proportion of

the respirable factor wnizh L3 4he Zuzt unis constitutes a health
problem, The capture of this jortisn of the dust directly at or

as close as possible to the necint of generation before the machine
and air currents have had a chance to spread the dust around the
entire wor% area is the vrinlenal surnze2 of a dust control system.

The design calculations fcr low volume/high velocity exhaust
systems are largely ampiriczl., In rormal ventilation practice,

air is considered to be incompressible since static pressures vary
only slightly from awtmospheric pressur=s. However, in low volume/
high velocity systems the extreme pressures required introduce
problems of air density, compressibility and viscosity which are
not easily solved, 1In addition, pressure drop data for small diam-
eter pipe, especially flexible tubing, are not commonly available.
For practical purposes, the zxhaustar should -be selected for the
capacity to maintain at least a 2.5 to 3.0 inches of mercury pres-
sure differential across a 0.5625 square inch orifice at the end

of a 10 foot hose of 1 1/2 to 2 inch d:ameter, Further discussion
can be found in the appendix under vacuum systems. Resistance in
the pipe should be kept as low as possible; flexible tubing of less
than 1 inch to 1 1/2 inch diameter should be limited to 13 feet or
less. The main consideration in piping for such systems 1s to pro-
vide smooth internal configuration so as to reduce pressure loss at
the high velocities involved, and ts minimize abrasion., Ordinary
screwed-£fitting piping is to be avoided because the lip of the pipe
or male fitting, being of smaller diameter than the female thread,
nresents a discontinuity which increases prassure loss and may be a
point of rapid abrasion.

It must be emphasized that although data are empirical, these
systems require the same careful design as the more conventional
ones. Abrupt changes of direction, expansions and contractions
must be avoided and care must be taken to minimize pressure losses.

PICK UP LDESIGN

Basic consideration must be given to the tool being fabricated
with a dust pick up. In normal operations, where is dust being
generated? Refer to Appendix III. After consideration of these
basic rules and once the particle vectors (see Appendix III) are
noted, it is possible to £it the tool for dust controcl,
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Hood design is the most important singla aspaect to good dusc
control. A badly designed and installed hocod cannot ke adaquately

corrected bv tripling of the --acuum zource.  ifocd design must en-
tail all of the following:

.
P T ,..r. “~
P [STRIURN 1¢ e

wisg matarial
vasuum system

Orifice sizz

Flanging of the crifics
Hood structure
Operator acceptance

Orifice siz= must ke give» snacial attantion since the velocity of
the air strean is closely related to tha size of the poniﬂg Re-
ferring to Appendix TII it can be seen that the volume of air dis-
placed is drastically altered by the osening,

The development work was done using a P-150 manufactured by Spencer
Vacuum Co. (see Appendix IV) which has a surge voint at approxi-
mately 40-50 percent maximum volumz. It is desirable to design the
pick up orifice area to lie within this surge point at a given vacuum
pressure.

This will give a greater pressure differential at the crifice when
opposed to designing at or near maximum volume displacement. Please
note the table in Appendix IIT which shows different orifice vel-
ocities as measured by a VIP flowmeter (see Appendix V).

Flanging or the type of opening is of importance since the coefficient
of entry Co as well as the loss, fraction of velocity head are affected.
As seen below a plaln duct end gives C5 = 0.72 and F = 0.33 while a
well rounded entry gives Cg = 0.98 and F = 0.04. This type of entry

is desired and recommended for all pick up design. When this type is
not possible, use of a flanged duct entry is recommended.

Loss, Fraction

Coefficient of velocity
Type of Opening Description of Entrv Ce head F
jorowumsmssoas .
Plain duct 0.72 0,93
entry
rrrreresresd

&QQQQZQQ Flanged duct 0.82 0.49
antyy
g;/¢ Z # /'Z /

:2:;‘/' /2://.
Well Rounded 0.98 0.04

ﬁzz;z%zg entry

{The above from page 26 ANSI 29.2-1971)
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Hood structure cculd bs likensd -0 a pies: of modern sculpture in
that it must be smooth, graceful and non-constrlctlng. Again, a
proper hood must be fabrlca-ci £cr =zach tenl considered, and it must
match smoothly witfth the ialzrzenc £1o/ cat:isrn of the tool being
fabricated. Also, it must meet operator acceptance from the aspects
of weight, wisability of work area and mobility. The tooling site
must 2e u*e=r~" vigibla Fop o tlzdssrasor £ wark e::1cientlv. The
hose sh leave =as ool zdjaue = g¢r cord and weilght
should b2 kent to a2 minimun, Tubing constrictions can ke optimized
by die cast technxques and the use of smcoth connections which
could be worked out between tool manufactursr and exhaust manufac-
turer. Sevaral cuch eonnrziions are ceormarcially availablas (see
Appendi 7).

3
VI
[
9
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The material being fabricated will dictate grzatly the particular
type of lower seal used as prescribed under SPECIAL TECHMNIQUES.

In general, with all sheet materials, some sort of lower seal must
be provided when cutting with a circular saw. Th2 thickness and
hardness will have t¢ be considered. 1If the material is hollow,
consideration must he given to evacuation ¢f the hollcw. Greater
detail to special problems will ke found under SPECIAL TECHNIQUES.

The final consideration but not the least important is the exhaust
vacuum system. Much detailed research has been devoted to sescure-
ment of a portable systam suitable for shop or field fabrication.
At present, two manufacturers produce units capable of producing
the necessary pressure differential; Svencer Vacuum Company and
Hoffman Air Division of Clarkson. Units similar to the Spencer
P=-190 will produce sufficient vacuum to undertake anyv of the in-
cluded designs found under DEVELCPMENT PROGRAM and SPECIAL TECH-
NIQUES. All shop-type vacuums tested at oressant cannot maintain
a sufficient veloecity with the orifice sizes needed. Two double-
headed shop-type vacuums have been found to produce the necessary
velocity. However, filtration considerations are incomplete (see
FUTURE WORK).

DEVELOPMENT PROGRAM

The use of small volumes of air at high velocities makes it possible
to convey the dust~laden air away from the source using small dia-
meter lightweight flexible hoses gsnerally 2-inch diameter. The
operator thus has frezdom of movement within the area required for
field fabrication. The control is achieved by exhausting relatively
small volumes of air directly from the point of dust generation by
using custcm-macde hocds (shrouds) mountad directlv on the operator's
tool. Capture velocities from 2500 to 10,000 ft/min are used. Ex-
haust volumes are, however, quite low, permitting the use of very
small lightweight hoods which do not encumber the operator any more
than normal safety guards (see photcs). This method has permitted
the effeciive control of asbestos dust from stationary or



or cepublication.

J-M CONFIDENTIAL Not for gencral diste”

JOHAS-MARYILLE RESZAXE,
AdD EIGIAEERINA CTNTER Page 7

»em arvos + o s emcrm——
T TR s Lo e T

portable tools while utilizing only a small fraction of the volune
of air required by low nressur: hist solom: matheds, This elimin-
ating make up air and tha additional nsat reguired in fabrication

shops.

With the low weolume/hnign vaizciny svatum, aaz teen feund that

tec meet a proposad reducticn ia accsptakie standard frem 5.0
fibers/cc to 2 fibers/cc, exhaust hoses with a ninimum diameter

of 1 1/2 inch and preferably 2 inch diameter are necessary to main-
tain the needed pressure differential. Suy Cusumano in his pamphlet
by Hoffman Air Systems Division of Clariisen Industries, Inc. states,
"It shculd be noted that these minimum theoretical air volumes are
based upon relatively low speed tools used in a very limited man-
ner on relatively speaking precision work. Plastic hose sizes shown
are assumed to be for operaticns wherz the hose does not have to
exceed 8 feet in length. 1In cases wners high production opera-
tions are involved, the hose size may nave to ke increased and zre
air volumes upgarded by as much as 100 percent.)

&

When using only a low volume/high wvelocity or1f¢c , Guvy is aquite
correct. However, with the addition of a preperly installed hocd
to direct the particles into or by the orifice it is possitkle to
reduce the necessary exhaust vacuun pressures significantly. In

" general, a set of two orifices 5/8 inch, tec 3/4 inch in diameter

with a 10 to 20 foot 1 1/2 inch diametser hcse were used on the cir-
cular saw pick ups desigrned. The mercury lift at the end of the
20 foot hose was 4 to 4.5 inches with one orifice and 3.3 to 3.6
inches with two orifice openings as found on a typical saw pick up.

Initially, we purchased a Rockwelil Model 518, 10 inch masonry saw
equipped with a Hoffman Air Systems designed high velocity/low
volume pick up attachment. Upecn initial test, dust escaped from
both the front and the side of the saw hood, Dust counts were 10
to 15 fibers/cc., In order to meet a 5,0 fiber/cc, the saw hood
was extended both vertically and horizontally with respect to the
blade diameter as seen in photographs 9-1 through 12-3, Appendix VI.
The larger particles had a tendency to tangentially continue their
path below the saw hood. . The hood was lowered to meet the guide
plate anéd a seal was formed which contained the larger particles.
See Drawing No. 13, aAppendix VI.

Those particles continuing in the air stream adjacent to the blade
are removed by a second orifice locatzad approximately 30° forward
of vertical c¢a che blade guard. On the original model this orifice
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was aerodynamically smecoched and enlargad to achieve the necessary
pressure drop. See Drawings 13 and 14, Appendix VI. The Rockwell
510 as supplied frem HoZ mun 2lz Svetems i an additional third
vacuum port on the rear <°f tha saw shroud. This particular port
was not found to be necsssary (see Photograph 12-3, Appendix VI).

Tests were =2galn wun cx 1 1/2 inzh CT2R3PAN (R) with a piece of 3/4
inch plywood as a lewer 3eal. See Drawings 5 and 6, Appendix VI.
Results were favorable as dust counts were 5 to 6 fibers per cc.
Dust emissions were notad at the end of the panel being cut. It
appeared that the blade wns acting like a fan and blcwing dust out
of the cores much like a “‘naked" cut., {Ses Photograph 1 and 2,
Appendix VI) To overcome this difficulty, an end cap shown in
Photographs 4 through 7 with vacuum attached was designed., Photo
8-a shows the masking tape seal on the opposite end of the hollow
panel. This formed an orifice 9f the cut being made in the CORSPAN
and allowed dust counts below 1.0 fiber/cc. Further discussicns of
this technique will be found under SPECIAL TECHNIQUES. The vacuum
system used was a Spencer Air Svstem Mcdel P-190, Specifications

and details of this particular vacuum system are contained in AppendiX

iv,

A complete shroud was obtained from Cape Unlversal. See Appendix
II. This shroud had been developed for use on a 9 1/4 inch Super
Saw Cat HD 1215 manufactured overseas by Black and Decker. This
saw is available in the U.S. market. This shroud can be ordered
from Cape Universal in Watford, England. For further information
see Appendix II. Test results of this particular shroud (see
Drawings 15 and 16, Appendix VI) led to acceptable dust levels he-
low 5.0 fibers per cc. The tctal shroud concept has several dis-
advantages. The first cobjection would be operator acceptance due
to the totally limited wvisibility of the enclosed blade. Abrasive
blades may twist in cutting and the operator who cannot see the
blade will have trouble cutting a straight line. A second disad-
vantage lies in the fact that in making the initial entry into a
sheet material the vacuum ports, or orifices, are located in such
a wav that the actual orifice is really 3 or 4 square inches in area.
This reduces the velocity down to the point where there is very
little actual dust control. It is only when the saw is at least
3/4 of the blade into any particular 'product that the velccity
capable of capturing the emitted particles is developed. It should
be noted that the vacuum system used on the Cape Universal attach-
ment is of the low velocity/high volume type. Considerable oper-
ator technique will allow dust counts near 2.0 fibers/cc. (See
SPECIAL TECHANIQUES)

In an effort to improve the pick up of the Cape Universal total
shroud, a high velocity/low volume vacuum source was added. 1In
cutting CORSPAN (R) the sides of tne shroud were sucked in against
the abrasive blade ripping a hole in the side. Reinforcement of

TR e — e —
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the shroud allowed the recorded Qust counts. See Apnendix VII.

The vacuum system recommended. kv Cane Univavsal is the Model 743
Mark IT dust unit as produced by Universal I[ndustrial Appliances
Division. In Appendix II, further discussion of this system may

be found with several American vacuum systems which will substitute.
The szcond Pockweall saw c:s5%2ad was a Jdcdel 315, 7-1/4 inch masonary
saw. A similar pick-uo was developed witi: less frictional loss due
to constriction within the pick-up design. See Photographs and
Drawings 19 through 25, Appendix VI. By eliminating most of the
right angles iakezrent in e inlcisl Hofiman Air Systems decisn, it
was paossible to produce a higher velocity at the orifice. The
higher the wzlozity, the gjreater the pici-ip of the particles gen-
erated by the saw. On the Model 313, it was determined that changing
depth of the blade for different material thickness changed the
relative position of the orifice when side mounted as by Hoffman
with respect to the blade. 1In order to compensate for this dif-
ficulty, the pick-up was mounted in fron% of the blade rather than
beside the klade. This procedure allowed the pigck-up to continuallv
remain relative to the dust generation point and directly in the
path of the generated particles., This positicn also reduced the
siren effect present with some carbide toothed blades.

Initial recorded results of tests of the Rockwell 315 indicated that
by decreasing both orifice openings slightly, it would be possible

to achieve a greater pressure differential across the orifice, there-
by increasing the velocity of the air. The orifices were reduced in
size by approximately 10 percent of the diameter. Asbestos counts
below 2.0 fibers/cc were recorded as shown in Appendix VII. The
final dimensions of the orifices can ke seen in Drawings 24 and 25

of Appendix VI.

Until a commercial grade "Skil" type saw could be located, the de-
velopment work was confined to the vertically adjusting Rockwell type
saws. The Rockwell saws are typical of heavy-duty industrial grade
saws which adjust verrically while the commercial grade Skil type
saws adjust depth by tilting forward at a pivot peint. This small
difference is significant when considering the addition of a dust
control pick-up. More detail will be found under SPECIAL TECHNIQUES.

Using a 7-1/4 inch heavy-duty ball-bearing saw manufactured by Skil
Corporation, an initial design based on a flexible shroud was tested.
The results were favorable (below 2.0 fibers/cec) as seen in Appendix
VII. Photograph 26 (Appendix VI} shows the Skil attachment. Again,
when cutting any material, a lower seal (plywood) must be employed.
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to evacuate
the Skil-

SQC‘I""G A

Corad materials raguire an aadi:itio
the hollews of the matarial,
type saw was delarrad ur U]

(Saa FUTURE WORK)

A Rochwsll Mcdel 728 wan zaze vl ITon T r2ll International.
This saw ha' be2s mostadl oo L Tuem2lo AL r:com*eﬁaa*louo
and altnouys crude in desios flie., w2lisl fvem 178 and 1/16 inch
metal) the dust counts wears undar 2.0 Jiozes ger <. Tals saw
demonstrates the capacity rfor fi=ld designad and built shrouds
until preduction of a corersial gheoud Zarlins,
A Rockwell Model 314, & 174 ipch nmertaple frim saw was suppllied by
Rockwell Internaticnal for test and mook-up,.  In order ©o use this
saw +o the greatest advantagz, it was nscessary to design the
ability of an angle cut iazo the shreoud Zesicn. A combination of
the front mount pickup used on the cuhzr Pocikwell saws and the
flexible shroud used on the Skil 7 1/4 inch saw was emploved.
Tni=ial tests revealed that a windage effact from the rotor vanes
of the saw was deforming the needsd air envelope, Partial block-
age of these vanes by closzing the desirsd slots allowed successful
asbestos counts helow 2.0 fibers/cc with £ull £laxibility of the

saw,

Attachment of all the above mentioned sarouds can be facilltated
througi existing and/or addéed attachmant points. Again, all
crifices must be aerodynamically smooth and smocth lines of flow
are reconmmnended.

Cape Universal supplied a drill shroud which £its a larga nu 'y
of American drills (see Appendix II)., This shroud (see Drawi nqs
and Photographs 27-29, Appendix VI) was tested on a Skil 2/8 inch
drill. Rasults were Lavorable drilling 1 1/2 incn CORSPAN (R}
with 0.8 fibers/cc personal exposure. MARINITE was slightly higher
with 2.5 fihers/cc. Results recorded come from one hour of contin-
wous drilling. 1In addition to the Cape Universal shroud, a pick
up has been designed which will be spring loaded as can be seen
in Drawing 31, Appendix VI, The pick up shown in drawing 30 has
been tested and a combination of the Cape Universal spring loaded
total shroud with the partial high wvel oci ty/low volume shroud of
Drawing 30 results in the optimum d931gﬂ shown in Drawing 31 This
design allows operator VlSlbll;ty whila following the bit H*r;ng
penetration into the matsrial.

Field Faprieation also includes drilling in addition to cuttin
m
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Field fabrication can also inc.ude =h= uze of a gasoline powersad
cut~-off saw such as the Quicikie Targe: 12 inzh saw supplied by

Evans Saw Cdnp»’" CEen dooamde L TT 0 T Tazgaen L2 inch was tested
cutting 1 1/2 inca CORSEMT (R; ausd fouald 2o pe in encess of 200
fibers/cc without dust control. Howewver highly satisfactory re-
sults wsre cbtaired {ses Lpeerdir WWIT; «its the wet cutting kic
suppliasd bv Zvraas Saw T3, isan }:;3*112 TL . Th:z uatar sguppiiad

is introduc:zd in%o &he aiy zaveiope sasrcrunding the saw hiade

through the shroud., The i2lade miscs th: wataer wherein the dust
produced bheccmes encapsulated ny the watar and falls harmlessly
to the ground. This techrigua is sinazlar =0 thazt used on wat dia-
mond plade saws (see Photoarapns 32-33, Appandix 7I). Collection
3d

of the genarated wataer-dust can ke effaszied bv a "sink" arrange-
ment which allews the water-dust to osoriect in a barreil. Addition
ow the dust o set-

of a precipitating agent to the bkarrel will all
tle in the bottom (see SFECIAL TECHNIQUE3). Pemeval of the watsar
can bhe accomplished using the same watar pump attacred to the
Target 12 inch wet kit. If the material is collectad in a plastic
bag it can be s3ealed and disposed of prorerly, Thz addiiien cf 2
small amount of Portland Type I cement will form an encapsulated
block which can be used for £ill at ths siz2. Iz should be notad
that based on a 1/4 inch wide cut, verv seldom can eight pounds oZ
dust be generated in a single day bv one oparator. The volume of
this amount of dust is seldom in excess 5% 0.5 cubic feet. It can
readily be seen that with frequent precipication of the material,
a weeks work could be collacted kefore ramoval would be necessary.

Attemptsat the adaption of a dry pick up attzchment to a gasoline
cut-off saw has been unsuccassful. The rotation of the blade is
reversed when compared to the hand power saws and thus emits most
of the dust below the material beiny cuz. This direction 2f rota-
tion does, however, eliminate much of the "bucking® or surging of
the saw which would be encountered if rotation was reversed. There-
fore, to attach a vacuum-type pick up, the fcllowing would have tec
be done: 1) reverse the direction of the saw bklade to allcw a top-
mounted pick up on the front of the present shroud:; 2) deveiop a
skid or base plate to a) help stabilize the saw and counter the
surging and b) control the penetration of the blade such that a
lower saal could be used as with the Rockwell-type saws.

Communication with Evans Saw Company indicates that reversal is
possible and this will be investigated (ssee FUTURE WORK). Dust
count results will be found in Appendix VII.

Fine finisning will oceasionally ba done using either a rotating
Yelt or vibratory sander. As indicated by an investigation of
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dust pick ups (see Appendix I} aittached £n hand tools; only the
rotating helt sanders are presentlv ranufactu “ﬁd w*th dust pick
ups. Due tc the sma awanrs o7 duzn nreduasd whea gcompared 0O
saws, it was found thac DY aczacning any wacuum sou*ce (i.e., 1.5
inches of mercury or abovs with %he orifice open) +o the manurfac-
tured pick up, sueecessful duns gryannz T kKalow 2.0 fikers/cco

could k=2 made.

.The vibrating sanders such 235 the Rockwall 3035 shown in Drawing 37,

Appendix VI, can be adapted using a "U" tube with holes spaced 3/4
inch apart with a 43° anclz zecaration., Wish this pick up a“tached,
personal samples of 0.§ fibars/cc were racordad while sanding
MARINITE 36. This type of pilck up is hivhly acceptakle for any

; i
vibrating sander due to the varv fins particulate matter cenerated.
(See Hoffman Air Division, pamphlet Appendix IV).

fay

Fakrication of lcw density (i.e., k=2low 1060 1lb/cu ft) materials
such as MARINITE calls for .the use of a jig c¢r sabre saw. Rockwell
supplied a jig saw shown in Photographs and Drawings 34-36 of ap-
pendix VI. The jig saw when adavted with a vieck up and used in
coniuction with a vacuum table (see SPECIAL T:CHNIQU?S; gives as-
bestos dust counts below 2.0 fibers/cc. Attachment can be made
using existing screws., A modification of the blower is necessary
since the air envelope must be continucus and uniform. This was
done using aluminum tape. Premeasurement of the needed modification
will allow safe fabrication of the MARINITE products over a2 vacuum
table or trough.

SPECIAL TECHMNIQUES

Vacuum Cutting

All materials when cut with a rotating blade will allow particlas

to escape below the cutting surface unless a special provision is
made to control the available path of escape. Peferring to Appendix
ITI, it will be noted that Cape Universal recommends a lower seal
upon which the board being cut is placed. This seal can ke any ma-
terial readily cut by the saw being used; i.2., plywood. For all
board-like, solid materials such a seal is necessary. The mechanism
invoked is simply the elimination of the lower escape path such that
the air envelope can move the generated rarticles up into the area
of the high velocity/low volume orifice supplied on the saw., This
technique will work on thin (i.e., less than 1/2 inch) low and high
density materials (i.e., concrate, asbestos solid panels).
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for low density thick solid panels (i.=2., WARINITE) an additicnal
vacuum scurce HHS* b2 nand e farm o wa coidfos 59 sha cut b2ing made
in cthe parnel. ZFelerring oo Jliaoilapuas 2ad Drawings 38-1 throuch
39, Appendix VI, the vacuim tablea ngIQn can he noted. Basically
the vacurm table 7wongists =7 1 wadiga ~ a2t Snamber with a foam
seal (MNomtoa 7T ollded oanl Lrassucs it sinivae tﬁpe /4 inch x
/2 dnzh) oo & traoana "‘rnec:;~ zin is drawn cn the

vacuun taola, the maiecial will m tapa. The dispos=-
able firing strips belcow the tape allow numerous cuts to be made
after which thess strins ave rzplzced zlong with a new foam tape
porisr. ll.oasis Suppr s »Uld also e ifapricatszd to sugport the
maceriusl aii elinminate bowing c¢f tae siizet under vacuuam forces.

8 such as CORSPAN (R) will allow dust to escape due
fect of ths blade., 1Two mcdifications can he made to
eliminate tnls preblem, Figst, seal onz 2nd {fartherest from the
cut site) with masking tape or a similar method. (See Photograph
8-a, Epgendix VI), Acrtach an "end cap" (Photograshs 4-7, appendix
VI) ~ith a vacuum attachment., Always ksep the exhaust connection
on the opposite side of the vanel wizh raspect to the initial entry.
This is necezssary since the effective vacuum moves across the panel
core by core seeking the shortest path of least resistance with re-
spect to the advancing cut.

Cored gcodu
to the ¢

Some consideration should be given ©o the tyrpe of klade used for
panel fabricazion. Abrasive bladss such as the silicon carkide
type manufactured by New England and Tuck Point types manufactured
by Bullard are excellent for asbestos ce=ment products. Carbide
tipped hlades will ease cutting MARINITE-tvpe prcducts and cthers
such as Upson Naples Millboard., The Carkide blade will alsc pro-
duce larger particles and less "exposed" asbestes. Entrance and
exit technigues can be influenced by the type of blade used and
time should be taken in the field tc develcp the proper entry and
exit style.

Wet Cutting

In addition to the wet kit supplied by Evans Saw Company, two other
wet cutting attachments were tested. First 2 SKIL water feed attach-
ment (see Appendix II) was tested successfully on the SKIL 7 1/4 inch
circular saw. It should be ncted that proper precautions shall be
takeﬂ when the SKIL water feed attachment is used in conjunction with
an elegctric %23l., The asbestos couats will be kelow 2.0 fibers/cc
and the same techniques for disposal used for the Quickie Target 12
inches should be employed. Secondly, the "TRICO-MIST" coolant system,
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designed to spray coclant on the surface of working surfaces was
investigated., Ffowever, dus o the small volume of water prcduced

by ths mist evstent Lo Lo roicoenint - atseliing e emit:zed
ngrt%cles Esee Avpendis II) frzom & 3awing overation., Low emission
milling and grinding cperaticns could he ~rrirclled by the "TRICO-

MISTY,

Tasts were 2ls) 2on o cha lazey tastisres 2o, saw at Manville.,
When used ia conjunction with the wut <it, asbestos counts below
5.0 £f/cc were recorded, With additional slr ading counts below
2.0 £/c2 on eupacted.

Wet cut=zing includes disposal of thne svetrcad watsr-dust. In ad-
dition to the Zoremencicnzd technigues, sore discussion can be
given to the types of precipitating agents used and various fil-

tration techniqgues,

Precipitating agents such as the "HR” soliuticn, an anionic surfacz
active compcund discussad in Appendi: T undzr Witco O
be usad to drop the suspended scl;ds from solution af
lection. The physical prop=2rtizs and mixing ratlo wi
in Appendix I,

A szeona aschod of ccllection, fileracion is also gossibkble through
the use of either pressure or gravity flow GATF filter bags. Long
used in ipdustry, these filtar svst:ms have hesn proven to be re-
liacle and <asily maintained. Capture meshaes of 1, 3, 5, 10, 25,

50 and 100 microns are commonly available, It is suggested that

the 5 micron nylon or polypropylene bags be used to effectively
retain the asbestos fibers. Refer to apeendix V Ior further details
on the GAF filter system, This system also opens up the possibility
of racycling the supply water if the job sit= will allow such a
facility.

Vertical vs. Pivot Adjustment

Circular saws adjust in depth by one ¢f {wo methods: vertical
carriage or pivot-tilt about a hinge mounted at the front of the
base. Vertical adijustment lends to the attachment of a dust shroud
with little modification, the exception being that of angle cutting.
The pivot adjustment howavear, has a forward mevement of the saw
shroud (guard) in addition to the vartical movement. This arching
movemant makes necassary a different tyre of shroud which must be
flexible in zwo planss of movement:; thrae if angle cuts are to be
made. Mockups arz being made on SKIL supplied tools and each plane
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is being attacksd in the labeoratory. 2 supplemental revort will
detail the recessary shroud Howaver, signifizant modificatioas
of the exlsthj gaw AT SesAtiud L Zodzr bo achleve three
planes orf mavemant., It uno"a also ke nonzd that such forward
movement changes the relativa gositicn of the secondary crifice
on gaid civeunlar sawz., 7This: sp lezd s fisign problems and
should be :roosldarsd whi Zagloains o - :. up atcachment. In
general, wiin the $3v few at the mogk oarmnnly usad depth, the
secondary orifice should bz placed approximately 30° forward of
P .

Vacuum Units

Large centrifugal fans have been successfully tested. These units
are manufactured by Hoffran and Sperncer wacuum companies. The main
critsrion being the ability of tha vacuum unlt to maintain 2.5 to
3.0 inches of mercury vacuum with a 0.75 sguare inch orifice at the
end of a 10 fopt hose. Many barrel mount and floor model vacuum
systems have been tested and found lacking (see Appendix IV). CUn-
fortunately these units were designed to move large volumes of air
at low pressures. Just the opposite of the low volume/high vacuum
system described herein. However, additional small units are pres-
ently being tested or mocked up for tes: and these show promise.
The Advance Floor Machine Co. produces a twin motor, 220 volt bar-
rel wvacuum which should deliver sufficient velocity at the orifice.
Also, a Clarke external final filter system has been rated with re-
spect to air velocity and fcund to be successful in achieving the
required vacuum, Additional tests must now be run to verify the
filtration characteristics oF tha unic with respect to asbastos
dust.

FUTURE WORK

Spencer Vacuum will supply a Mcdel P 13§ vacuum which lists for less
than $1,000 to be tested with the pick ups designed. This unit is
expected to supply the necessary vacuum for 1-2 tools. The Model

P 190 used for the development program could supply 3-4 tools. (Sece
Photograph 41, Appendix VI). Interest has now bean generated in the
vacuum manufacturers companies to possibly manufacture units de-
signed specifically to produce the high wvelocity needed. Once the
vick ups ars placed into use and a market established, several manu-
facturers will either desigr a new unif or medify existing units to
the needsd charactzristics,

B ————————=i
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An Advance DriVac has bean purc*aaad Jhis unit mounts on top of
any 55 gallon drum. Two triple stage bvpass vacuum motors will
maintain at least 2 iﬁ::;: ol Tl :h;::gh 2 26 toot hoss. The
dust collection unit consists of 44 individual candle-shaced fil-
ters equal to 30 square fzet of £ilter area, (3ee Appendix IV).
Clavk Vacuun Comc.ay Les zusnl .ol o Foir «onam wndich is powered by
two, Ccne-nLrse  Sewor moters, This nniz is supoliad with external
final filters, Successful velociiy measuraments have been taken
and dust counts will be ran at the time the Advance unit is pre
pared for tegxt.

Mockugrs ars keing made on SXKIL supplied circular saws, flat disc
and rotary grinders, ard routers. Thsse will ks returned to Skil
Corporation as models for production shrouds. Communication will
continue with Evans Saw Ccmpany with respect to reversing the di-
rection of a cut-cff gasoline saw. Preliminary contacts have been
macde with the major suppliers of the gascline engines used in the
outt-off saws. Since these units are simply modified chain saws,

'all of the engines are tooled to operate in one direction. However,

no difficulty is foreseen in reversing any given engine once re=-
tooling is completed, Stanley Tool Company manufactures a vibra-
tory sander with a built~-in dust collector which will be tested.
Routers and lathes will be evaluated with respect to asbestos fab-
rication and modified as needed.

RECOMMENDATIONS

Completion of the above work and devalopment cof the cut-off saw for

TRANSITE pipe will continue. Vacuum sources are listed in Appendix

IV. Also shown are partial lists of the varicus manufacturers and/

or suppliers contacted during the program. Continued work should

be carried out to maintain the momentum presently being experienced.

The design of new vacuum sources should be monitored and recommenda-
tions from J-M would be advised.

As OSHA continues to tighten contracts, development programs such as
this will become more common. The solution to a problem is always
easjier if the answer is totally or at least partlally known before
the gquestion is asked. Therefore, continued monitoring of "Hot
Spets" in industry should be done as a commen practice.
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State of the Art i373-74

Survey of Swall Tocls

Sirvey of fieid Cuts

Marinite Engineering Information Report

Power Tool Iastitute

‘Mafell Saw (Black and Dackar of Garmany)

Witco Chemical (Anioniec Surface Activa Compound)
Rockwell Intermational (Field Evaluation)

Black and Décker Conmeant on Duast Coatrocl

Letter, Donahue to SKIL Cerp, their equipment
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Company

Rockwall Inctarnazicaal

SKIL Coxpe.

Robere G, Zvana Saw CS9.

3lack and DzcRkaer

Kett Taol Co,

Besch Corp,

Stanley Power Tools

Power Tools Division
Desa Industries

Geneva Power Tools
MeGraw Edison Co.

wor BC

s ieTe
COMMENTS
i pickups, agreed to work
with Johas-Manville R & D
ta davalop a systam

Yo plckuns, agreed to send
saws for mockup early 1974

2t kit for gasoline
Y zaw

Dust pickups being designed
in Germany. A raview of
their material shews a de-
vaiorment very similar to
Cag2 Universal of England.

lamplas of material (asbestos
containing) sent for their
t2st with Xett vacuum pickup

will furnish tcols for tast
when development program
is completed

offered te furnish tools
for test
Interestad in pickups, agreed

to offer as an accessary when
development completead

Interestad, No commitment
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Rustuctor® systems giier immed-3:a, atfeative contral ovar the
hazardous and ¢oslly ishinms of (iat createg by portatta
grinders, pneumatic oniels, vars U NES, Sara s . 5
tools — even ultra high mosed air Croen AUS Jsed 1 wark ooy
metals such as uramum, By the use of patented nezz'es 2nd hooss
fitted to indivicual tools, Qustuctor squipment traps oraath:rg
2one dust.in the dangerous under 10 micran range at the sourcea,
and conveys it through small diameter tubing to a high sfliciency
separator. The small sized. lightyveight extraction neads znd
integrated sysiem design make Dustuctor nighty fiexibio and
maneuverable — it becomes, essentially, a part of the tool itsaif.

Alt this means decided advantages in tarms of instailation and
operation costs. Unlike nignh.voiume low vacuum 3 uatems, Quituerce
does not require massive dustwark ar oravivnrs & Targe 5.mants
of make-up air. The sysiem removes anly the dust — it does not
draw out substantial volumes of conditioned air in the summer,
or heated air in winter. The problem of negative pressure is
eliminated. You don't need speciat grinding roorns. And reduced
costs plus effective production means more profit,

RIS

M

Dustuctor sysiem performance is highly efficient. Silicesis.

qshestosis end beryiliosis threats are significantly reduced. Various

Lihar wizneto dusts which cause seemingly inert pneumnoconioses
ird 135 Sraught targely under control with Dustuctor systems.

A\ si1ort tashnical deseription of Dustuctor is provided under the

aedding "Low Yalume — High Veiocity Exhaust Systems” in

“tndustrial Vantilation, A Manusi of Recommentsd Practice”

published by tha American Canferencs of Governmental Industriai

Aygianists,

Oustuctor otlers the additional advantage of service a3 a heavy

duty vacuum cleaning system. Shake-out sand spiils, blasting grit

or welding tlux recovery, ore dust spillage from conveyors, baich

conveving, ang many other in-piant problems can be handled.

Thas mizceaneous guties can usually be accomplishied by a simple

change of accessories on the piping system.

Several hundred world-wide installations have proven the effective-
ness of our Low Yolume High Velocity dust controt system. Let a
Hoffman representative show you how you can reduce costs,

cut dawn on aperational hazards, and increasa productivity, with
the unigue Dustuctor system.
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AS &R « BOEINS + CANADA [ROH FOUMURIZS o TATERPILLAR + DENVER POST « GM ¢ GE « B. F. GOQDRICH « HONEYWEL
KROGER CO. « LEVER BRO. » MART!N CO. ¢ 2 SIENTHALER LINOTYFE « PTERLESS POTTERY, INC. « CHARLES PFIZER + RAYTHEO.
REMINGTON ARMS » S.N € O, ROYAL ORDNANCE FACTORY » STAUFFER « UNION CARBIDE « VICKERS-ARMSTRONG, LTD.*
WATERTOWN ARSENAL ¢ 7/ IETINGHIMEE

. S ALUMINUEE CH'PS » ASPIRIN DUST » GERYLLIUM DUST + BRASS CHIPS « CARBON DUST »
t\ CEMENT CHIPS « CERAMIC DUSY » CIRCUIT BQARD CUET » £O02PER CHIPS » DETERGENT DUST « EXPLOSIVES « FIBER GLASS DU
* GRAPHITE BEARING DUST » OIL VAPOR » PAPER DUST ¢« PHARMACEUTICAL TABLETING DUST « PLASTIC CHIPS + PORCELAIN FRIT
SILICA DUST + DRINK MIX » TUNGSTEN CARBIDE OUST + URANIUM CHIPS & DUST
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SMOQTH-FLOW®

Smooth-Flow pneurmnatic tubing and fitlings have slip-fit
joints . . . no threads. They are easily installed by
non-technical personnel, with every joint fastened airtight
wilth an adhesive or tape on the bell and tube fitting.
Hoffman Smooth-Flow piping assures you of full suction
power {rom the vacuum machine to the point of work.

ENGINEERING SERVICE

Hofiman Application Engineers are located in every major city in the United States and,
through subsidiary and affiliated companies, in Canada, Latin America and Europe. These men
are specialists. They will focus HoHman's 50 years of experience on your individual needs —
and can save you time and money. You will find their names in Thomas Register and the
Yellow Pages of your phon# directory, of you may contact us for tna engineear sarving you.

There is no charge, no obligation, for their service.

PICHUP POWER T 12" UG

iZasic cquicrrent sor 2 typical vacuum cleaning system . e
zcnsists of a centrifugal exhauster connected to a separator.

Smootn Fiow tubing or steel pipe carries the dust/ air -
mixture to the separator, The tubing extends throughout

the plant, with inlet vaives at locations where coliection is

desired, A large selection of hose and tools IS avaitable to

suit your application.

Of proven cast-iron, lour-bearing heavy-duty design, Hotfman
exhausters permit continuous
unrattended opzratisn at
aurss upto 13,8C0Tim,
Jacuum o 127 .
Dynamically balanced rotors
provide for smoolh running,
Standard motors and drive
shafts ara used.

PERISTALTIC %ALVE
Patented Rubber ciaphragm
valve continuously
discharges abrasive
materials wnich would
wreck a rotary feeder,

HINGE YALVE

Unique valve for batch
discharge. Flap is a cast
lron sphericat section with
linkage arranged to be selt-
comoensating for wear.
Seals against a rubber
gasket placed out of the
normal flow of material, .
Available in manually
operated version, ¢r air
operated, as shown,

HEAVY-DUTY INDUSTRIAL
PORTABLE VACUUM UNITS
Hotfman heavy-duty portable
vacuurm cleaners through

15 HP. Mobility and

flexibility enable the

operator to do a thorough

job of dust coilecling ar
vacyum cleaning. Typical

of the Hotfman portable

units is the 10 HP Hoffco-

Vac 100 developing 8.5" hg
suctign. Fiitering area is 63
sq. ft. Rernovable dust bucket
has a capacity of 7.5cu. tt.

HOFFMAN| — =~ —

DIVISION OF CLARKSON INDUSTRIES, INC.

USA “&ir Appliance Department

H< “~an Ingusiries CANADA/Hoffman Industriss of Canada Limited ENGLAND/Holiman Air & Fillrition Svstetns | it
103 Fourth Avenue 58 Sertal Road, Toronto 15, Ontario Howard House -- Lioyd Street = R
New rock, tiewn York 10003 TEL:416-763-3528 Altrincham, Cheshire/TEL: 061.928-740.

TEL: 212-677-3600

OFFICES/PIANTS: UNITED STATES, CANADA, ENGLAND, BERMANY, FRANCE, SWITZERLAND, ITALY, MDUCO



Dustuctor (R)

Low Volume/High Velocity Dust Control Systems
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Joehns-Manville
Research & Deovelopment Center

Dervar, Colorade 50217
305y 77016000

April 12, 1974

Dr. Franz Alfeis
The Upson Company
Lockport, New York 14094

Dear Franz:

‘¢ have completed our cutting tests with asbestos fiber
count on the asbestos laminated paperboard products you
supplied. One of these had a plain ashestos on the

papcrboard, but the other had a printed vinyl overlay
cn the ashestos.

In cur first test, we used a band saw with all ventilation
off and we collected dust samples in the immediate area

~and also on a personal sampler worn by the person doing

the cutting. The filter on these collectors was then
examined microscopically according to OSHA standards and
ths number of ashestos fibers couanted and converted o
an 8-hour weighted average:

Test Board Test Type Test Time Fibers/ml (8 hr avqg)
Plain Laminate Personal 30 min, 5.2
Plain Laminate Area 30 min. 3.1
PVC Laminate Personal 60 min, 11.2
PVC Laminate Area 60 min. 4.0

As you can see, both personal measurements were above the
5> fiber/ml limit established by 0SHA and all measurements
are above the 2 fiber/ml limit which Johns-Manville has
imposed on itself.

Subsaquent to the above tests, we made another test using
& portable Skil saw with a dust control attachment. This
test was run for thirty minutes, but only on the PYC
laminated board, since this gave the poorest results in
the first test for some unknown reason. The test with
the Skil saw with dust control gave fiber counts on an
8-hour weight average of 0.7 and 0.5 fibers/ml for the
perscral and arca samplers respectively. Thesa are well
within the limits of OSHA and alisc the more stringent
limits set within Johns-Manville.



Dr. Franz Alfeis -2~ April 12, 1974

These data show that it is necessary to provide dust
control when asbestos laminated paperbecard is cut with a
saw or other unit of that type. We do not believe dust
control will be necessary for shear or rotary knife

cutting within a plant, but this should be checked at the
appropriate time.

As mentioned to you, we hope to have brochures on self-
contained portable cutting units with dust control attacn-
ments within about three weeks now. As soon as they are
available, we will send you a couple. This type of

cutter apparently will be available from Skil and North
American Rockwell.

This should give you the information you need for the
present.

Sincerely,

)
,/;/‘J’/\ L

o/
John W. Axelson
kim

cc:
R. J. Hattersly - Boston

bce:

W. C. Streib - R&D

N. W. Hendry - 2 South
J. E. Connor - 2 South

J. F. Reis - 2 Scuth
F. L. Jacksen - R&D
W. J. Plichta ~ R&D
P. L. Barle ~ R&D
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2. L. Zarle - R&D Center S May 28, 1974
D. R, Christensen - R&D Center

™
1

M

SAWING OF MARINITE 23,

. BE. Hillier/G. L. Swallow - 4 North
. . Trosper =~ R&D Center

o . .
O v E i P S

D oWV TTK,

ONE INCH THICK USING A ROCKWELL

PORTABLE JIGSAW MODEL 648 - R&D CENTER - SPECIAL REQUEST

Special samples were done May 23 and 24, 1974 for airborns

aspestos fibers generated during the sawing of MARINITZ 23

-

one inch thick. Ventilation varied but the baghouse used
was the same. The results follow.

a
=fa)

lated saw only

Sample
nal Sample

Prepared by T. F. Antonson

NS

quw-.k\ :VuL\Q;:\-Q9vV“J

D. R. Christensen

jes

Description Ventilation TLYV Results

Rockwell portable Spencer portable P 2.0 0.8 F/ce

Jraduct jigsaw Model 648 baghcuse using 2 P 2.0 0.5 F/cc
hoses one to saw
and the other to
the vacuum table

Spencer portable P 2.0 4.9 F/cc

baghouse venti- A 2.0 2.3 F/cc
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2search and Developmant ©enter ot

Q. . be expressed as & percentage of the toral rarerial poverized
y trr <zcol, an additicnal measurce of 2v-t ealleccion effidency.
'y th s r~ethod, the smount ¢f work done ©v a tool {linear ia. cut.
a0 weay, L Of material pulvecited per unit time) wvas messursd for
‘horfe ACCurate® test-to-teast COMpariions.

.

Icols Tasted

11th the aid of Deanis Kellehur, & number of tools from Eunspe
sare procured for svaluation. The results of tests wvith thuse
wnd other tools, under various conditions, are detailed im Tables
.t and 2. The tools are described in Table ). Test resvits of
wach tonl will be discussed separately. It should be noted that
1 great deal of work was dons during sach test, i.e., 4 holss
irilled/ninute, 18 linsar in. cut/minute etc. This rate «f
rabrication is probably higher than would be encountered is the
.7"ield, and thus, reprasents & most severs test condition. In
‘yddition, the dust in the chambsr was concentraled in a emall
‘solume of ‘airT -and the air flow carried it directly past the
.sampler, giving higher resdings than wers encountered in as open

;z:ea.
]m - A 1/4 1ia. 2lack and Decker drill with a 3/8 in. cinek wes
1508 to Arill 1/¢ in. holes im 1/4 in. flexboard with a zomon
'zagonry bit. The bosrd wes held vertically, psrsllel to ta

130w of air through the chamber. The drill was held horizmtally,
:nd opereted at full speed. With no dust collecting shrovl, dust
. sou~ts were a low 0.9 f/ce. Wit. the shrouc rarketed by Cage
!Jnivercai Building Products Ltd., the dust count vas reducel to
3.2 £/ce. When operated with the shroud in an open room, the

'3us. count (personal saspler) was less than 0.1 f/cc.

igrcem "Nibblgr® ~ {Dam KX1ip No. 80847) - This unit vas mowsted oo
s 3/4 in. Slack and Decker drill with a J-M fadricated adapter,

1ind opersted at approximetely 40 percent of full drill espeal. With
o dust collection, the tool gave a dust count of 1.0 g/0c in the
just chamber and less than 0.1 £/cc in an apen room. The et was
‘-athe: rough, but ths tool operated well anc should ve setisfactory
*et - with asbestos-cement up to 3/56 1p. thick where & amoth
‘.. wd cut is not requared. Th.s tooi s also recommendd for
tuttang currugated asbestos cement. Tt was roted that coacse
saterial accumulates on tha floor with use of this tooa.
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ipregm Kandsaw - {(Eterpif Sag Na, 80810) - (n1s sicy;le handsew 1S
lelLoi uus Lo cperste. Nith ne dust collection system, ths dust
sount was 0.3 £/¢c in the dust chanber and 0.1 £f/cc in an open
‘room. It wvas noted, however, that a considerable amount of dust
sgll to the floor during use which could pose & clsanup probles.

sorcem Fapdclicpers - {(Etecnit Saks M. ROBOS) - This hand toel,
usable for asbestos-cement up te 3/1% in. thick, producad a dust
sount of 0.3 f/cc (parsonmal sampler) in an open rooa, with mo dust
collecting. As with the "nibbler®, above, coarsa saterial accusulates
sn the floor vhas this tool is used. ‘ .

wﬁtﬁ-”—m‘?"—““m“m" - A personsl
sampler dust count of 0.8 t/oc was recorded in ar open room wvhen

using this “seore apd snep” hand tool. It can be used for cutting
asbhestos-cemest up to ahout 1/4 in. thickness. .

waﬂmmlm - Cape Universal
" Bualdang Products Ltd. merkets 3 S&V shroud nade of light, flexible

plastic which fits over the sav guard sbove the board being cut.
Tests were run with the shroud oo & Rockwell sawv, using 3/4 in,
wood backing under the board being cut to prevent the sscape of
dust from the lower part of the saw. A dust count of 1.2 fJcc -
was echisved. Mowave=, three protlems with this shrovd were
noted. The wood backing 18 needed, a somevhat bothersome requiree
ment to vhich workers in the fielé may not sdhere. s$econdly,

the ret .er flimsy plastic was pul  =d inte contact with the blade

: by the vacuum assuring quick destruction of the shroud. lastly,

a nusntity of dust was not picked up by * he vacuus system, but was
1- t as & trail on the board after cutti-3, rosifg 8 cleanwp

.: 5blem. For thase reasons, the use of this shroud is not recommended

» -

dospite the scceptable dust count achieved.

0aen Tvpe Shravd - Rockwell Power 3AY - This is an opan type dust

collection shroud, dosigned to capture dust perticles im thatc

g1ight path, &8 opposed to & totally enclosed design which is

simply evacuated with a vacuum sOUILE. o nuwaber of sttampty wvere

made to improve the performance of the tool, including the
following: the use of vocd baching, w: & vacuat BOX, under the

. Luasc Lesig gut; thin blades {diarond) which credte ljcns dust

" Limply L77ause thay pulverize less matertial: erlarged discharqe

. ports lcading from the shroud; adding baffles anside the shroud to
direct the flight of the dust part iclus toward the vacuus ports;

added shielding at kay points around the bDlade: elimination of all

fizeings (toos) in the vacuum hose: and attach ent of the 2 in.

' hose from the vacuuss clecanar directly to the shroud, thus elimineting
sll I in. hose, Tha best dust count schieved with any of the above

astempts was 21.0 (/cc.

X 4aw with sn snclosad-type shroud -es then roreived, the *feseo” from

Lreper v amA sw Prm@rires with 4P Whcan Lter mAvartancs bocames evident .
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iustier than the OSHA standard
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to 0.8 £/cc in tests in both the
38 stressed that
Jnsatisfactory, &
JSHRA standerd.
50 herts.
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that these finsl
expensive diamond bicte 4
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‘i{s that efforts were made to keep
atively smell, although it can be
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for dust collection.
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for cutting boa

Qi o 8%
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Cooling air fr
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this enclosec

With the vccuum c©
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t improvement but

of 2.0 £€/cc. The shrowd
eskirts™ on
s batveen t

™his change resulted in a further dec
chanber and an cpan room.

the sav, s received from
nd shroud modifications wvar
Also, the power source for t

attachment
The initial wversion resulted in a

Additional changQes were
jon in metzl gave
room. These figures comp

saw as reccived from tha manufacturer.
tests “ere made with 3 cammon
s not required.

o this end, the folloving ma

The vertical adjustment bracket is

-+a on the bottom half of tte shroud
thae boar:

on the motor is exclude
ts into the room air.

X

/

.olu-e Lhen Lo o€ evacuated
Ut any vacuum pickup, the
leaner operating, and
tacturer, the
11 substantislly
was then

the bottom part of the

he shroud and ths bottam
regsoe in Qustiaess
1t ahwoeld
the manufacturer, was

s necessary to meet the
he sav must ba 220 V.,

wit!

ived from the manu
sti

with the success of the modified
was made to fit the

fiber count of
made by tape nockup, and tasted
zero f/cc ir both tha cdust
are to 21.0 t/ec

It should be moted
masongy blade. An

t shroud and the Festo model

une of the J=M model rel-
s+11]1 further, and to

dust ani debris

wum available

jor changes vere

dus
the vol
reduced
thraough which
and reduce the vac

outsida the shrovd, allowing

giving easier access for sdjustment

rds of different thickresses.

seal the cpening
cinding on

peirg Cuat [P VIV 4

on each side of Lhe blade., were closed.

4 fron the shrouwd, and
The Festa dravs aic through

decreasing vacuum svailable for
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. This & ‘st collection shroud gives every indication of allowing
“the cu.ting of flat asbestos-cement sheets in and acgeptably

dusy fres ranner when used with the Ni1lf:s5X GA-73 vacuun cleaner,

-

" wath ro other special precsutions or procedures.

Yacuus Cleaner
The Milfisk model GA-73 has & thres stage filter system and
reportedly retains 100 percent of dust particles down to 1.0
sicrometsr in size and 79.9 parcent of particles 0.3 aicrameters
in site. This unit is recommended for use with asbestos by
L. N. Fenner, and is thearefore the only one recamended for use
with tools for the fabrication of asbeastos~containing matacials.

Seversl tests vere run inm the dust clamber to better determise
the suction required to adequataly cperate the Rockwall saw
equipped vith the J-N design shroud. The reasults, detailad in
Tabls )}, are summsrized as follovs.

! No. of Vacuum Cleaner Air Velocity Pressure Dust Covuat
3 3.9 0.0
2 2.9 0.4

‘ p 1.0 2.8

_The dapendence of dust sollection efficiency on the vacuum source
s evidernt. These data indicate the possibility that a vacuum
lcerer tr2ller ané less expensive than the Ni.fisk GA-73 might be

usable with the J-M power saw shroud and still give fiber counts

under 2.0 £/cc., Tha use of a smaller vacuum sourcs cannot be

recommendad however, until after scquisitien and testing af suvch
a unit.

Sav_nladss

Jje is worth mentioning a few words about power saw bleades. Our
L .ewls vove shown that, with the J-M saw shroud, common mMmasonry
Alasioe a-- natizfactory both for the quality of the cut and “or
‘the fact trat the dust genarated by their use can be controlled
by the shroud. This type of blade 18 inoxpansive and locally

svaiiable in all parces o©f the courtry.

‘Diarand blades have one distinct sdvantage ovar the masoncy blades.
{rMmat s, they are thinner, on the order of 0.06 to 0.10 im. thiek,
,romp-red to 0.127% in. thicknass {or the masonry Dladoas. The thinnet

m— b p—
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blades odviously create jess dust becsuse they pulverize 3 smaller
ve,ure of material, Cie- ~d blades, however, have two drarbachs.
They are cCapensive, vvel 5100 each 2nd, unless they are vesiiluiel
‘nave Mrles. slots, etc. 4 the bladcs, Wiy can burn out ix a very
short time when used with asbestos-cement. An unventilated diamond
blade burned to an unusable condition after cutting less tian 18
in. of W4 in. asbestos-cement in a test at Rasearch.

| Nasonry blades are recommanded for use with tha J=M shroud for
| cutting esbastos-cemsnt. 1£, however, one wishas to use &
diamond blade, the Jades blsds, ventilated for dry cotting, is
roeu;nmd. It is available from Geo. pfatf Inc., Amityville,
kew York.

CONCLUSIOKS

! A suite of tools has been evelusted for cutting and darillisg

. asbestos-cement, which gives dust counts below 2.0 f/cc, and

. whieh, thersfore, should be satisfactory nder the QSHA
standard. In addition, an apparatus and method has been dzveloped
for testing the dust genaration of 8 variety of tools and mmterisls
without sxposirg the operators to dust, and 18 available fer use
in the futurs. .

1t is snticipated that E. M. Fenner_ will édirect ths asseadly
of the i(rformation contsined in this repoprt for 4issemination
to interesteé parties in tha sshentos-cament industry.
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APPENDIX &

TABLL 3. UCSCRIPTION oF TOOLS VALL-TED AMD
rOBD 10 3F SATISFACTO™Y iCor” .}

tald (Cont.)

Nose adaptoet - {2 i te i Lal) . Tse ? in. x ) L&, K
faucicated by SN {or |avw, Yhen veed for 4rill, tess

1 in, leg of the .ye.

Fabricated by J-M.

2 8, T

im0 il

lowss Sav

Rockwell Intecnational Co. - 8-1/4 lan. model +80.

lLocally available in moet aressd.

1 Dust pickup shwoud for sav.

fabracated bY J-d.

Diarc-2 Blade -~ 8 in. Jaden vent ilates ciamo 2 blade, MO. 7624046C.
Co-mzr rasoncy blades are satisfectnr . but { 1t 1% desired ta
use & diamond blada, this type is maghly reconaended.

Gec. Pfaftf Inc.
16 South Ketcham Avenvue
Amityville, Nevw Yorkx 11701

Masonry Blade - nesearch tests wert rade vYith a "Kevw nglang® § in.
s.i1c0f cotbldc blade. Lquivat=nt W1 ime «hould be satisfactocy.

Lacally available.

Hoze adaptor - 2 in. x ) tn. x 1 AR

Fabricatcéd bY J-M.

|
i
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APPLNEIX o

TABLE 1. DESCRIPTIOK OF TOOLS /'l UsTLD
AND FOUND TO BL SATISFACYORY

SN _SOMECS

Nilfisk mode)l GA-T73 veeuem Cleamar, eguipped vith thres filter
systems and 2 ia. hese.

701 Xing Manor Driwve
Ring of Prunsis
Panna. 1%404

]
i)
2

} Nilfisk of Aserice, Img.
i Telephone (718) 277-3900

vk

1/4 in. Black and Deckic Nodel 1046, equipped with 3/8 . ctwek
| No. 92585, o

: Locally available is Scet areas.

~int pichep shrove for drill, °Portable Drill rozzle Kit - Pat.
Aop. SE3ETC. .

Cape Universal Building Praducts Ltd.
Regiater Offioe

P.O. Box 148

Cxchange Road

Warford

Ingland

IO

Telox - 262744
Tclephone - WKATFORD 14551

—— e —

j'acorry Bil - Resgarch Lests were ~acds usirg 2 1/4 in., carbide
tipped "iogular helix® No, 5463 (F2S) bat, ~enuisctured wy Super
T00) Divirion of Gulf and Wosterr. Any similac messoncy Mt should

. ba ratisfactery.

} locslly avairlable.
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TABLE 3. mwpgCRITTION OF TOCLS VALUATED AND
FouUND 10 B < ATISTACTTORY (Conc.)

ive follOwing toole are availeble freas

i Mar cem

- ! 3470 s lemmetad

N Osleo.

o - Norwvay

relaphons:s (02) 78-03-69

Rorcem Dan F)iP No. 80847, for Ve with Black and pecher &rill
os-canent UP to o’pnduuly

dascribed adove. ror cwtting asbhest
3/8 inm. thicknass.

Adaptror., required fof sounting ON arill, s fabcicated O7 J-N.

nndsay

Norcen {Eteinat. ~" Ro. 80810).

fclipse Bav (- .ermat 583

80B1l), TYpe 56-10.
n situations whexe

Sawbieds {“Enslid Sagkblad® Na.

his tool is rec for ves or.Yy !
s limited amount of cutting 18 required.

-

—arine Knile

[Nor com) “fternit B
cukting asbwniuwn-r 7

| ssekniv® No. 30800. +nis tool i» usable I
snt oup e spprex."3.5ed pEA T B rra et

“n Y {ppe

Sakse WO, 20805. The use of this tonl §8 1imited
th & maximun thickness ot .,:p-.onluu!y 1/16 in.
svely amal!) guantities ot

(Roccom) mprernat
to -sbcuos-ccmeot vl
and cacomnended oniy for cutting relat

saterisl.

]
K
l
|
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EVALUAPTON OF TOOLE POk TRT DUST-"ALE FABRICATIONCF ASBISTOS ~-CLNENY
»URMARY

All toole required for cosmoa Job-eite fabricetion of Liat AC
sheets have hean tasted vith the angeption of & sayenet (sadee)
sav, asd A hand rasp. The sav is uwed fex cutewts tor
electriaal fiwtuses, piping, sta., and the resp for dramsimg or
¢ beveling rough edges of the sheets. Neicher of these

weeld be ased contiavcesly om a jois, DRt thelr wre is rugunired
for “éstail work®.

A Rockwell Nadel 348 (haavy duty) Bayunet sév, with ST-R2394

carbide Blodas vai marchased for our expurineatsl work. A

shroed vas designed which fite cightly o the sav hossing,

and cungpletely enclasss the plade and cutting ares above toe

»osrd. All particles emitted above the boerd are

usang & Nilfisk GA7] vacuwe cleaner. ALr enters the shmmed

only threugh the slot cut ian the board by t.e dlade. =™is sir

stroas carcies fime dust particles from balev the board sp

throogh the slot iate the . and snly s minoc smeust of

coarse, sand-like material estapes. One odvastage of this desiyn

is that there uaowu‘.wmmm.ulmmm

therefore be used for antry in the middle of & board, Whis

f factor ahould 4dd immeasurably to worknen‘s scceptance of the

' tool. Dust counts {(Tabie L. with this sav were 3&x0 in the dust

! tect chamber using & pls ¢ protetype of the shrouwd. An

aluminux shroud resulted .a 0.6 t,=c in the test chanber, and

; 0.1 ¢/cc Ln an open roo&. This shrouded tool,
in the Appandix, 1S cousidered satisfactory for the istmemittent

service for vhich it is intanded.

The hand rasp gave dust counts of 0.8 and 0.) £/cc in the tast

1 chanber and open room, respectively. ItS use should be very
limited, however, becsuse it creaatas flee debris widch samulatively
could result in sxcessively high dust counts.

Coicnhte: Summary, hppe-fiv

Reported by W meported by _.AE&.QA.\&A:.)_
. ¥< . V1)

Asbestos & Minersl Technology

Asbestos & Minersl Technology
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Comndr. Joseph J. BSellanca
Page 2
March 19, 1979

Monitoring dats for spray application of asbestos reinforced
asphaltic coatings has been developed by the Flintkote
Company. They have informed me that the fiber levels in

all cases are below the OSHA mandated limits. I would
anticipate that brush application of similar products would
generste even less sirborne fibers.

Special tooling and work practices are not required wvhen
applying ashestos roofing felt or ssbestos reinforced
asphaltic costings. The fibers are so firmly boumd dy

the asphalt that the standard work practices ars sufficient.

Fabricstion of ssbestos-cement products using portadls
pover tools can generate airborme fibers in excess of OSHA
limits. This occurs becsuse these fabricating operations
spply sufficient mechanical energy to tha pipe or board

to literally tear the fidbers loose. In the cass of A/C
pipe, this probles hss been overcome by the use of single
point tooling and the recommendation that portable power
saws not be used. In the case of A/C sheet, the preblea
is being salvad by the use of special hand tools and the
instal.ecion of dust control equipment on portsble power

tools.

! hope this iaformation is sufficient for your needs.
Please contact me if additional information is required.

Very truly yours,

fmo{ /h 9"%&/

EMF:3h
Enel.,
cc R. P. Carter - Johns-Manville
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TUMMARY

ta ?1nad or dwvelop rools for
in apn accsptably dust
ORSA scandard of

e objective of this project waw
‘he field febricarion »f asbastog-cesment
‘rwe manne, i.4., ¥ith dusc fcounta under the

.0 flbhersjern.
waa first devized with which the dust

generation of a variecy af tools and materials may e evalusted

; vithout exposing personnel to the dusc svolved., This test
chasaber is expected to be useful for such testing in the future.

An apparatus and procedure

"“o0la for the job-aite cutting and drilling of asbestos-cessnt
have bDeep «veluated which give fiber counts of less than 2.0
fipers/cc. 1Included are both hand and povar tools. Of special
E {nterest is a portab.e power s&v end shroud, to be used vith

1 o Nilfisk vacuum cleaner. with no swkward of special procedures
or precavtions, the 100l operstesn w1 ch dust counts on the order
of zero fibers/cc. These inmplena”t3 should be sdequaete for the
common "on-the~job® fabricating requirementt.

{g anticipated that Z. M., Tanner will direct the assembly

Te v,
for asbestcs-cement Usars, ytilizging

+f a "vork practices manual®
o ne informe~:on from this project.

OALIT G SV SCUSEIO N, Comclusions and

3 “aptents: Camvary, .ot
Append.ces,

Aeported by > o2,
F.
Asbestos and Mineral Technology
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INTROOUC TION

Me objective of this project was ta locate or devise tools that
«ould allov the fabricstioa of ssbestos-cament ia tha field in

10 acceptably duat-{ree manner. The ‘inforaation oo the toals

7111 Ba iacluded iD & “vork pecactices manual® to be pcepacred undec
:he directica of E. M. Tenser.

Special recogaition is due Milt Trosper for the volumimous mek-
round taforsation he supplied; Stella Geduse for providing
semtrave filtar test sagrvices: snd tes Moaard for Dis fanovetive

sachanical skillas.

i'mu project actualle involved two phases. sefore evaluatisg

. any tools, & chanber wvas designed and built im which persomasl
could opecate the tools being tested without exposuse to thm dust
Jenarated ducing the procedurs. This ~dust chamber® f{a illsstrated
in Pigure 1, and photographs are also included ia the Appemiix.
he chamber is 8 glove box spproximately 30 in. nigh, 30 ia. wide,
{ma 8 It long. Air is drawn into one erd of the chamber, through
| the area in which the cutting is taking place, and exits at the
sther and of the chamber carrying light 2usts to the baghomwe.
_satfles insids the chamber direct the du t-laden arr past a dust

i saapler (opan face menbcane filter) so that the dust genarated
furing the fabcicating opecation 18 sonitored. Gloves are sounted
on both sides of the box so €

oparetion sismltanacusly, for asefear,;’:

™ fellowing procedurs vas used to evaluate tocls in the chesber.
The board to be fabricated wes weighed and clamped te the “tocd
rest®., Air velocity pressuce from tha vacuum clesaner WS checked
to sscertain that it was between 1.0 and 3.2 in. of marcucy at a
!soint 172 in. dehind & $/8 in. orifice at the end of v 20 £t long,
‘3 in. hose. The side of the chamber was bolted in place and the
,alz flow through the chambef ad:usted to an Al velocity pressule
iof 0.6 in. of water, measured in a 6 in. &.-L downstrear from the
',chuhor. A measured quantity of raterial (linesar in.) was cut in
s given time period during which dust counts Dy the meabrame {ilter
wethod vare teken. The board was cleansd and reveighed and dobeis
comaining in the bottom of the chanber was collected snd weighed.
from those welghts, the amount collected by tha vacuuvm cleaner or
guing to the daghause {baghouse material was ususlly very sasll)




