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Safety Lguipment

Safety Equipment

WEDNESDAY AFTERNOON SESSION
October 16, 1935

The scssion was éallcgl to order by Chairman, Irwin W, Millacd. president,
Industrial Gloves Corporation, Dauviite, [l  Chairnan Mallagd imentioned sume ot
the problems of providing adequate safety cquipment for ndustry.

Respiratory Protective Devices
(An.imerpnukion of the U, §. Bureau of Mines, Schedule 21)
By CARLTON E. BROWN, Chemist, and
WILLIAM P. YANT, Supervising Chemist
Gas Section, Pittsburgh Experiment Station, Pittsburgh. Pa.

The respiratary protective devices of industeinl hyveienie importance are thuse
desiznent o protect aganst the inbalatien of harmiul sol:d wascons, or hiyud atmos~
pheric cmnanmxnnts, or tiic inhalation of air dehcivpt in nt)gen.

The devices in ¢ommon use are the mechanical flter tespirator {comntaniy re-
ferrud to ax respirator) ior prowecnon acainst the iabalapion of duses, suwkes, (ymas,
and nusts or what may be reierrert to collrctlve!y as atmospheric particidate matter;
ms masks for protection against the inhzlation of gases aned vapors s oxveen hreath-
mg apparatas. hose masks, and aje-line respirsttors for protectiom zeamet the whalation
of any aumesphere provided it daes vot comtain harminl cunstituenmt which can be
absoriesd reaslily througlh the skin: and the abrasive hlasting hetmet or fuwul {or pro-
tectinn araiast the mh-\hunu of ant the impaet and abradion irom the atnaplieric
partienlate matter generated in <and blastine or abrasive hiasting with swel shot.

Thesre devices are desiznedl v (urnish protection either by wmaking the wearer's
inspired] air saig to hreathie or by supplying the wearer with safe xir frome a supply
which he carries or irom maside the contaminatet zone.

The wearer of the first or airspurifving type. ont inspiration draws air from his
innnvdinte surrommdings tironeh the device wihich cither removes the centaminant,
mually by ehemical or mechameal ltration. or converts it into a_harudess substance.
This wype. of cnurse, olifers ne protection against atmospheres deficient i usyent as
it does not add oxvgen to the air.

There are two types of respiratory protective devices of the second type designed
to supply the wearer witls saie atr, In one, the wearer receives his air cuppely (rown o
cvilinder of compressed axygen, hquid oxyee, liguid air. or from a chemical which
\-wlds oxyYZen upxn decompnutu-n This air supply is part af the seli-contained unit,
all of \\'In(l\ is carricd by the wearer. In the other type 2 hosc, attached to a face-

picee, is connected ta a compressor ar htower whase intake is located in sale air. Air
is forced throuzl: the hose to tite wearer.,
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There is tome comfusion in the use of 1h T respi * H i

for |ll’:~(c(;l0“ arainst the inh:!l:nlimt of alnm::-l::::'lc. p.::::::T;:::'m-::'lc':”"gn.le ::" e
werc 1' e | ui&'l.aml {or 2 lnpt: e were the only respiratory gvrntcéli\ c.rlcrz't(r‘i t;:“
r;:-.r;":;,:;n“:‘ f:o":d ';es!nr:iov:t. anel a< long ag they were the only devices of ﬂ:?a
Koud therc was w l:‘l us’um. The development of other deviees of mducarial he gicnic
'"",g ]n"riods‘ n ‘;' ;::h;\!-mml of clc\'-ces. far maintaining artificial rFespiration over
el Diriods and for mg men trapped in guinncmcd subtharines to reach the sur-
\-l‘ salely, called respirators, was respousible for the confusion. The N

Mines suggests that slv_c term “respirator” Do retained for all of ih e'.:prc:m' of
that respiratory protective devices of industrial hypicnie importance ;:c 1;‘\_:1:\'}. tm'
trial respirators aud that the different kinds of jmduaisial rc«p;n:on !(a wicar i's'
name which witl indicate their operating principle or ficht o(vmc. 1 ‘: “E- e
fury hames 0 common i< shonld be retained. On this bhasis, .“wot“‘:::,“ r:{.' M n::;

sugeests the folloning classification | ; B
Tents | . or ! s ’ ! g
hygienic importance: fespiratory proteclive devices of industrial

-

: ’ Industrial Respirators

V. Supphied-Air Respirators
a. Sell-contained type
(1) Oxygen breathing apparatust .
b. Hote type - !
(1) Nose mask
2) Air.dine respirator®
13) Abrasive Wacting respirator®
2 Aic-Porifying Respirators
a. Chemical filter respirator?
(;) Acid RAS or type A" clicwical fiter respirator '
12) Or_c:mnc' vapor or type " cheinical filter respirator
(3} Nmepia or tipe C° chomical filter resgirator
)} Carleas sanoxhde or ape U chemienl Hiter respeator
h. Mcchanical Glter respirator!
l.l') Dust or 1ype A® wncchanical filter respirator
(2} Fume or type B? mcchanical filler respiralor
(‘J) Mist or tape C* mechanical filicr respirator
¢. Chemical and mechanical filter respirator®

Testing and Approving of Industrial Respirators by the U. S. Bureau of Mines

.S.mrc its orgaization the U, S. Mureau of Mines has heen interesied
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advaniapes in the vse of devices hearine Burcan of Mines approval. H the device is
ol By cxamination amd test toomeet the roguiroments of the sebeddule the Rurcaw of
Mines gives the manufacturer a cortificate of approsal® which he may display as ¢vr-

“denee of the quality of his prcduct. The approved devices are marked in a maanncer
which clearly « hes them amd indicates the porpose fur which they are ap-
proved and the lmitations wider which they may e sed. As 20 aid to the cm-
sumer, the Bureaw of Mincs pesindivslly dssuee a biet of she devices which have st
the requirements.

The submission of cynipment is enticcly soluntary en the part of the manufac-
turer.  Ou making application for tets, the manuincinrer depesits 2 fee which s
teneed inte the miscellancons reecipts of the treacury of the Unitul States; none of
the money accrnes to the Burcan of Miuves.  The apgueenal systom ie putivated wn-
tirely by the desire of the manifacturers 1o preduce and market good cquipment, the
intercst of the Bareaw of Mines in having safe cquipmment available comnnercially, amd
the dowand of the consumer for such equipment.

Approval schedules have been issued fur oxvien breathing apparatus’ (lam'?_rnl
filier respirators or pas masks,' hose mack<® and mechanical Alter respirmtors. The
schedule covering hose nacke is hring revised 1 inchinle (he other kinsde of spplicd-
air respirators, mamely, air-live and abrasive-blasting rc.TiralouA When thic revitiom
s completed, the Pureaw of Mines will base approval schedales fur all types of
respirators now in commuen use.  The approval system wdoubtedly is lareely reepem-
sible for the deselopment of fundarentally cale and suitable devices, aml the clinina-
tion uf confnsiom i their selection and wce. )

The general plan of the varions schedules is similar, The requirements may be
divided into X parts:

(1) Pre-test requircments, or these with which the mamlacturer must romply
Iufore examinution and test of a device will Le undertaken.  For example, 1ha
sespiratur st be i a fully developed form ready for market and available fur por.
chace i approval is gramied.  Also, the. manufactorer must he prequred fo te<t il
ncrinteine control of the essentint characteristies of hix device by a mcthesd which meets
the appresvat of this Rorcan,

(2)  Material. constenction, and performance regni
must mcet by examination and test,

(3} Post-test requirements, or thote with which the manufacturer muet counply
alter the device is approved.  From the viewpuint of the consumer the nved i tant
of these concern Iaheling and masking, pruvicion of adequate insteuctions for praper
nce of the device, and maintenance of desien amd qualite of the product marketed wnder
the approval.  As a chieck on the latter, the Burean of Mines obtaine camplre ol the
device on the open narket and sobjects them to the various inspections aml teets of
the approprinte schicdule. The Burean rescrves the right to witheleaw its appre, -al of
any device for canse.

rneots which the cgnipoonat
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13 from manufacturers and consumers that this hureau lest and approve such
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~hedule 21 follows the general plan of the other hurean approval scheilnles for
“ial respirators; the pre-test and post-lest requircments are quite simitar, and
-_m-ul’ prmcnplcs. of the test sequirements are the came. The primary purpt;te of ™

caper is to explain the reasons for the various test requirements. )

Pre-Test Requirements

The pre-test requiresments of Schedule 21 require that the manufacturer submit
‘nation, drawings, and samples of. the device 10 he tested. The desice mist be®
tely developed and seady for release to the public, and the device when testeld
<we manufacturer or his agent pwist have pacsed tests of the nature described
thadule 210 The reasans for the third requirenremt are: (1) To assure the
e that the smannfactures is prepared to contenl the fltering chasacteristics of
sespiraters (21 to climinale any guestion o competition with prisate conslting
s in develaping respirators; (3) o fursish cvidence that the respivator really
v for release fo publie market; md (4) 1o save the manulacturer's aml the
ws time,  Afier the mamaciurer has complicd with all the above pre-fest
e he st submit 2 fec for the examination aml test of his deviee.
fee is trncd inte the miscellancons funds of the U. S. treasury and nonc of

. auney reverls 1o the Bureanr of Mines,

Test Requirements '

In developing the tests for muechanical Alter respirators consideration was piven

: 10 the general requiremente for a safe anel suitihle device, These requircmicnts
similar for all types ol industrial 1cspirators. ‘The respirator must (1) give
qmate profection, (2) he ceatomably comlartable and physically convenient to
v, aml (J) provide an acceptable scrvice life.

Adeqgate peetection implics that the meclanical filler respiratar when properly
coamed amd worn must prevent the wearer from breathing enough particnlate
e 10 v t harminl physiologics) cosponge mnder the comditions of occuguitional
cange fur which it §s designed 10 be neee.

Cemlort and physical eomvenience factors are equal in importane (o adequate
tection, en theuph aware of the wltinate serions effect whicle will e prosluced
kily exposure, workn are dieclined 4a be difident and anwilling
alier much slaily incomvenienee and discommfort from the respirator,

I'neombrance and diccomfort also increase fatigne, canse distraction, and in
—cal handicap the wearer’s ability to take care of himsel, thus increasing the
*hikity of accitlent.  Topartamt specific items_include the weight of the respirator,
varviage o the face or heed, effect on visian, heating of the arca of the skin
¢ the facepicce, imability 1o expeciorate, difficulty in talking, and resistance to
The impurtance of comfort and physicat convevicnce cammot be uver

v the safity, “Thic type of regpictor i< pr ol o
temey dvice, It a part of the worloem's conipiment for dnine hig ¢ r jub
B I the sevviee Tile it slunt, the Tudbier of ol of liltee chments will
poflected i the werkmans titde tovcud  ssoed padesaee and use,

MU mehennieat fltee eosgirators are subjectal 1o et inspectionss anld teds

they mist folfill cortain reguircssents, The proncial dosign aed constanetion,
swnbarly as (o facid 6it, freeslom fram invitating facal contads, weieht, offect
vision and the wearing of gousles, amd case of clunging fillee cluncts, and
s, The materials are cxamined 1o determine if they are ohviously switedl
the purpese for which they are designed.  Rubber parts which come in conlact
v the skin must not cuntain any skin-irritating constituent.

. Resistance to Air Flow Requirements

The reguirenents for resistance to air flow arc the sme for all approved me-
wrical Rlter yespirators, At no time during or after the filter efficacy testing period
v the sesistance 1o air being drawn through the device at the rate of 85 liters

et s LT N St i
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¢} cubic feet) per minute exceed 50 millimcters (197 inches) of water cedumn
height or the resictance 1o air heing Mown throngh the device at the same rale
of fow cexcced 25 millimeters of waler colmmn heisht.  An air flow of 35 liter

T minule is appron tely equivatent 1o the respiratary rate of a man doine heav,
work. The amount of particulatc mattcr pulled 1o the device during the Flie.
efficacy teas is roughly equivalent to the anvamt that would Le putled to the hilter
by a worker wearing the wechanical blter reepitator in a2 mederately concintrated
suspension of the particutate manter during an 8.howr porial. Thus resistapce o air
flow e an approved mechanical flicr respirator thould it become n:ccssir-: whew worn
jor an Rhour period in most suspensicae ol g heric |mﬂt(u!nlt matter cn-
comntered i indugtry,  The manulachner iy ra T sive insnclions o clcaning
ur changing the filter clements when the resia toowir How swticeadly incroaces,

Direct Leakage and Man Test

AN mrchanical Glice respiratars are subjerted tooo dircel leakiaze and aan Iest
1n determine facial fit. whether there i any direet heatace of blivcied air, and (0
obtain information on the comlort ol the device, T ol the e 'ﬁhu
respiralors ase worn for 30 winutes by 3 moa with differemt facial ivatmes v an
atmusphere comtaining & heavy suspenion ol bitmminomeeol st A the ol of
the perind the respirators are removed and 1t part of the face coneral by 1hd
Iacepicee is examined for evidence ol any lewk wmler the (lze af the facepicee. Sticks
a millimeter thick were wedped under the educs of the facupieces worm by enbjects
A sl C 1o cause the leaks. The location el appresimate maznitiwde of the deaks
arc shown by the Black streaks on that part ol the Ewce oacred by the cbzes ol the
facepicees.  The nasal passages and sputm of the sobjects are alse examingd Ielore
and alter the fesls,

Filtering-Efficacy Tests

tu the development of the fillering-cffivacy teets, yurticnbar attention wac piven
1o the physical propertics, expecially partivle size, of the siznificaint Linds of atmes-
heric particnlate matter encomntered i iy, Previous stulice of fillcring
s had shown that, in geneeal, filiering «Divacy diercises with 2 decrease in
particle size. .

1 was decided that most of the sienificant imheniafly ponevated atimesphedic
particulate manter condel he chassified into e bdlowing thiee groups in accordvwe
with method of gencration, physieal date, and particle size:

I. Mechanically aenervoted dnsts veswliing Trom the disintegration of 3 sodid,
such as the duet clowds produccd in the vietious processex of . ymarrying aod
tunneling and  the gvim’ing. crithing, awl pencral prscessing of  eolild ntaterials,
This tape of atmaspheric particnlate matter i< referied 10 as Tipe .\ ataesphicric
particulate matier and mechaniead filter respirators desiened to Inrnisd peotection
against these suspensions arc_referred to as Trpe A mechanical filter respiratnare,
jous micials (usnally their chemical compomnde, ae oxided or
teadd, merenry {exeept mcreney vapae) mansineec, wazaesinm,
.l yiee o slting
Trome subdimation or the comdenation ol thair sapor, the cheen o bions
ftween thuie vaper amd gases. Fhie tape of atmosphoice particale re-
ferscd (o ae Tape I3 atnsgdieric particulate aatter and mechanical iler sespivatore
desizned 10 furnish protectin againad these sivpensions are relereal ooy Type 18
wechanical Blier respirators.

3. Mists as produced by spray-cmting with paiet and sitrcons ensmds, cheie
actd it a8 prodeced in cirominm plating, sl other st of matoriabs whese
ligpisk vehicle daes not produce barmlul eases or vapore. This tvpe ob amesphoog
pasticulate matter s referrad 1o as Type C atneephcric jurtiondate mattes and
mechanical hlter seepirators deciancd ta furnich protcetion agained these sucponsivms
are relerred 1 as Type € mechanicad filier sespirators,

The wechanically generated dusts and funce comeia of snbid particles while he
wists consist of bauid or liquid-coated colud partibes.  The pacticle tire nf me-
chanically genceated dusts extends over a wide nee. i ceme caces, from pubados
visibie ta the mked eye probably down 1o wwlecudar dimcntione.  The range in
Jeeticle size of fuies is much smaller. “Ihe wpper limit s in the funee microsc. e




t38 Tiventy-fourth Annmal Safety C ongru:—\Nalialml Safety Council

~uge (abovt 0.5 micron), while the lower limit probably approaches mulecudar
~nensions. The particles of ssime fimes, particutarly zine and magncsimm, readily
n and form Taree Rocklike clu<ters.  The cffeet is least pronmmced in the case
tead.  Mist particles are sphecical and probably mare uniform in particle size than
ac ol dusts and fnies. v
Snepnsiont of cach of the 1ypes of mdnarially-gencrated atmospheric particle
“oiter were sclected for wee o the filicrine-efficacy tests, Theee sum
innenn on qhe basis of theie lstrial hyeicnic” significance aml their physical
topertics, snch as pariicle-size distribition and tendency to aggregate, which have
o appreciable cffect on filtrtion. It was desired to test the mwehanical Gler
piraters apainst the ot aommona or widespread barmful sispensiang of cach
evs the dest suspensions o have physical properties, sweh as particle tize and

pocl (o

. avical filler cospirators or thuse de
vish protection de wechanically genenatol dosts 8 susprosion geaerated from
-ry line (994 per cont through 325 stamdand mieshy sicve) silica dnet e ing of
w2+ per cont free silica (8i04) is neel. The sinpension is generated in such a way
all particles larger than shont 3 wiccons ave somoved before the sspension
turs the dost chamdwr,  The particle-size listriltion of the test sUNpention st
1 exceal a s:_cumc}tk mean of LG micron aned a stvlard geometrie deviation of
- "M The particle-size determination is made hy callecting samples of the suspension
the (hwens jet duel counter sl determining the parlicle size distri hy a
~weoprapuction methimd developed by the Borcan of AMines® )
(h) For testing Type 11 mechanical filler respirntors or thase designel 10
arnish protection against fumes, o lead oxile fune penerated by the condniction of
ataral gas containing Iead tetracthyl viper i< asel.  Fhe pacticles of thic
stremely soald amld have abont the feast temleney 1o aepgreeate of any fame, he
ny are very difficndt 1o remove from the aie he mcchanical Bltegion, A susy
magnesinm axide is alse nsed 10 determine the cflect of a fime, whaee parlicles
lily appregate i large clusters, on the resistanee 1o aie flow of the filter of (he
vice,
fc) For testing Type C mechanical filler respiralors or thase designol 1o
s protection againgt wisls,  thece different sispensions are wsed.  Chromic
il mist pencrated by clectralyzing an angueons solution of chrrmic aciil, as is dane
elustrizd o n pl i h ated by spray-conting with led
5 t earevingg silica dusl gencrated by spra a2 per cont
noms susponsion of siliea dud aee ined. The water-mist caerying silica dst is
cal 1o sinelate the mists geneeated i spray-conting with vitreons cnamels, ¥
colration of the slale palter i the test snspensione was chown
wr concent i fovd in mhiday, :
aled dlust fotnt fn dndnstey v
w A wmechuanicat ilter respirators a

.

i or 45 testrl oo A mer peal les
varatus, Fhe test susp is ek throveh the e at the rate of 12 liters
PI3 cubie fuet) por waute, omtions Guw, The yolimne of air polied throngh
< mechanical filter sespirator is M calic metere in all cases exeept i suine
i againet particular & as mechimically generated fead duats
1 in the high-silica dust- aned the magnesinne exide test wheose
simary ohject is 1o delermin e eexistanre 1o air Mow of the filter
ih the amomit of particulae . Ten vnlic melers is approsimatcly
wiralent to the volume of air hreathed hy a worker in 8 hours,  The samples of
seticulate matler for concentrat determinations are  precipitaled  electrically

o the air of (he test suepensionmt mth hefore and alter it pagced thromh
« mechanical filicr respirator,  The sanmples are collected in ¢ ners which
v be weighed readily on an analy vieal halunce.  For reashns of convenience, speed,

o, 0 Eooand Yanr, W. 90 The Micriprajectur fer Petcrmining  Paeticle  Sire
-ut and Nuinber Concenfration of Abmssgherie s, 1L K Huteau ol Mines Negwrd
Investications 3287, 1935, .
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‘ .
and accuracy the samples of silica dust are quantitated by weight rather than by
comt.  Samples of the other particutate manter are quaniitated chemically, .

The reynircments as to the amomt of particulate matter tlat she mechanical
filter respiraturs mmst remave from the air pulled shrough them g haced on the fuel
avaitable information on the concentration of the pasticulate matier 11al is e tor
breathe.  These sequirements are suhject o chanee with the avcomslation of kanul-
vdee o the physiological elfects of mdustrially gencested atnepheric panticodate
matter,  In other wourds, the liltering-cliicacy requiremont is that the aie mhaded e
e wearer of such a device mwst e <ale 10 hreathe, amd not that the device have any
pastivular percentage hlicring eficiency.

Mechanieal flter respisators are not approved for any suladance neire T fal
than the particnlate matter in the test tnspension. against which they are tecnl,
Thus Type A respirators are nol approved for any substance more harmoful than
free sitica (Si0:) dust. Jlewever, Sthedule 21 pronides for testimge aml approvieg
weelanical filter sespieators againd any kil of inductrialty generated atnnepheric
pasticulate natter. For ¢ ple. Type A weddiwsical hlter respicators sre nel
approved for protection againgt poiseming by Sreathing dnegs whene main furmful
constituents are wetals or their companids,  Thmever, tno mechanical filter sespiea-
tars have heen submitted ol approved for prdtection againeg the  inhalatin of
wechanical generated Tead dusts, i

Talle | smwmarizes the details of the Bltering-cffivary tests and lists the e
chauical Alter respirators which huve heen approved to dare,  (Pages 1H0-141)

Post-Test Requirements

The manufaclurer of an approved mechanical filter respiratur i regpiired 10
wark his device with the name of his comgany, the name lettee, or melar by which
the type is designated for trde pueposes, aned the approval mbies acic vt ta the
dexice by the Buarcan of Mines: and the fidter vnit ot S marked with the approval
nomber and with the type or kil of :ttawspheric particolate matiee for which it
it approved.

The mechamical hlter respirator and replaccnnont flier amite mmist be provided
b substantial and durable containers,  Copics of the appreval ibels dsond o the
ufacturer hy the Burcan of Mines must be attachul” o these vomtaingrs,  The

ives the approval mimber, chaws tn whem the appraval is i ond,
¢ is and is nut appraved lor, wnt cantiens the wearer toe § dlow
the mapulacturer’s instenctions for the e ol eare of the devire,

The futbaving is & sunwlde of the reguired instructions. furmishol Iy the veom-
lachurer,  Thwee metenclions are similar for 20 ob the approved meclawinal 2 ter
respirlars,

Instructions for Use of Mechanical Filter Respirator

1. Respivators will oot proteet waless pleced o tle face properls oy vime
they are wern,  Carelesaness i face-610 oo danceons Tekoce, Ino poveral
botter il ix o e the mask i won el 8o Tagerbe o the nisee,

2 o fit the vospirator to the | Bl i vespaeaten . exlooned valve praotime
dowawand, by the metal erew comedtion wi ither luwnl, 1t ghe Dcoledn ap

b the other band,  Place the laccpivee net the Gue and hold it v plae

while fint: the headatrap ver the hcad qod bdow the carc. Tlun adpsg tlee
frvepicee wintil a fien song AL is obtained.  hie headaaeap may be adjosted whde
the respirator is in place by holding the metal dile between the thumb ad feachinear
of enc hamd it pulling on the proper <lrap with the uvther bl

I FTa incdruct the wearer m the proper adjctinent of the headeape and
pesitiony of the respititor on the face a cardhioaed dice b0 enclocedd. Tor nee 1his
disc wserew the Llier bog, place the it el the Felt washor in the sndtal
conmcction on the ft hag, acsemble the serpirator, and gun it an. The wearzer duald
not be able 10 breathe thraugh the respiratee or feel any jnwand feal see of vie
wneker the edges of ihe facepicee.

The presence or alikence of duest sireake on the face inside the line of fl of 1he
facepicee after vwearing the respiratar in 3 husty atmocphere can alea be weed o et
whether a proper fit was of .

1. The secommonilesd procedure fur cleaing the Hlier bag ic o insert Joosely
the nozzle of a high-pressure air hose into the bag wpening and 1o bluw scveral
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N .
TABLE 1. DETAILS OF FILTERING EFFICACY TESTS AND LIST
N . ‘l

== =
Kind of Industrially gencrated atmospheric pariicy.

mechanical late watter against which the device s : ¥

nhersas e derigued to fusnish protection . Test suspeusions used

rerprrator 1

Trre A Mechanically  generated  dusts  seaulting  Air-supesded ground flini, whicls cansicts
teiucipalte fow the distimemiation Wl 3 of P4 percent free silica (510:), Uver ¥8

sald, wuch as the slust clouts produced in perceny of the dust passes thiough 13-
miring, qudcying and tunncling, sl the wmerh standard sieve
inductsisl eperations ol grinding, crushing,
amd processiang of minesals N
« .
' 4
\

Fype U Frumcs of taticus wetals  (awatly  their {a) Lead oxide e w«luu-l by e de-
chentical conpounds, as ovider or carbon- and of lead
ates) such as lend, aercucy (exuepy mers ‘unnhyl ’
cury \amv) ltll‘l‘»l(‘(. CO!W'. tlnamlum‘
iron, cadbmanm,  zine, l\\asﬂlt‘&mn‘ [T
nun, mlommv, andd arsenic Nwllm‘ liom

ion or comulen L ol their \al\«
K chemieal reustions Intneen theer
Faged (L) Magperinm  axide fume, freshile  pro.
dmeé \:y Lurning mwuolmn 1elbon
i b (2) Ukrennie arid nost prodoced by efecirn.
sther mists of material A o Tiquid ve- frzing  an aqneous  solution  (X0-500
hivle dues ot preduce harmhdl gases or ,,,m, of cliumic acid per liter) of {
vapors thrumie acid t
(h) Lead wist perduced by speaving
» int Bacing ¢he Iolleniog compn
tian: white kead {pacie having apuos-
wntely Y pertent white Wil aud Y
pescent linseed oil e weirht), 100
rrams: binveed oY, 30 cidie erntime-
Yeet: anid Seamliseilled turpenrine, 23
culic centimeiery
) Mist produced by quasiog a 2 peicent
AqUeEL SBpentins 1 b Ni
Duiaved (7} peseent throng
wesh aigvr). Fhe goow
sists af 4+ |-ﬂnul fiee
ety '\'krhiu'lkallv genecatsd 'Ju;h w'/l:n\r w;"mr: “"l":""":::d' e ':2::(::
X Al nnl“llu(ﬂl FOR TE TR NTTY N T n . - -
10t fend doits ”_m“w. 0 woandas tsing Aterace "l'l:t. PO 25 pescent ol tead, Phad;
sncling ; peatiers makoe; only. 2 3 percent lmphtack
n.‘ulp\hn-q, and chip. .
N pan rwes; paintmdking; pres
g lithe-trasaferd; and mining, milling
* O sl
e v scree o2 NCAS qudde fert,
‘ Nage ol npding = A2 Bipera {100 cobic leet) jer minate.
t ad tl-u rilics Jdusy ine a;-;-w\u\nifl\ hod LJRTONL (TN '-uluk- av alelere
pinger wethul 3 dese) y the 11, X Poblic Health Service, fleuce, 1 "
o -'rn enbic ameter of this dust is agpaosimately cquivatent 1o B3 mitlons of gaiticles
nlic Jool,
® 5S¢ previous fisting of copany for complete addiess,
. R {

Safety Lquipment

OF APPROVED MECHANICAL FILTER-TYPE RESPIRATORS

Coweentcation Valume of Mavimom avumnt of puticulate
of test lesl suLjcrsion matier peraritgcd o pass Naner gl mvunfacirree o e
wspension, pslledd ﬂuwgk the dtnu ieal Bher-dype sespueatory Mo
milligiamse thepogh the ——— Ate, Seguember 25, )0’
per cuhic device, tubic
meter® of air meters? Millige s
Y 4 1 CwT—. for Quf 1ol ’ 154 RN TANE ¥ Revpirrtor. Ny
) 0 x 0l b .|§--m. ur o Neo, 201, iconed 10 Mine %aley
average of 3wl - pHismes Co.
s’: ‘:nll of the 3
wlces
B Willsen  Bap Respitatng No
Apprnval Ny 0L, iveved to
s Presducte, Ine.
h) S+ M 98, $} mg. for Aoy § .y Witlvws Hag  Hespir:tor Ne
. - of !‘c!eu:u. ot Apprened oo M08, i ved 1o
an average of 10 i Proaducts, Ing*
wg. lor each of
the 3
UPulmvotan M43 Pomb-Vape
](gu‘.na!!u Apperaval oy N0
-(gc- 10 Usdnenscan Saluty Foamiy
l{vl-ix Atue. Vgwon o)
ivvned e Stamland ¢
goreut Ca, ¢
18 4 Safl lesd L X ] 1.5 018 Willsew inp Respeientnr No.o 4
peneal 200 itowed pe W
rwluces, foc e
0 28 2 - - D
184 Sol SR . ] o1 MSAN Cundn Respirstor.  Apype
chiomic acid No. DL s o Mine S
Apphantes tne
.
0400 of tead L L] 15 LR1Y M o Mespirarnr
poowed b benl vemtnmpe e
4 S 9 ) ] nse M.S A, Crnls Hespidenam.  Ayqn
selisa dust No, 2100, sc-ued 10 Mine Salery
gliaecee Ca®
15 = Sallead s on [ ME A Comnle Breapivatae sk
- filiers Do ool det A\pgo
h o avomeed te Ming Nalonn
tlisnces (n*
Witlens e Hespinatng N
Apptaval Na s doed tg v
ot Prewtinges, due e
|
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!]Ip?l hiasts of air ita the hag. Thit procedure removes (e the hag dust and
grit which closs the pores of the filter and makes hreathing dificwts. The proper
time for cleammg the hae is when the wearer cxpericnces discamiurt i breathing.
When compressed atr is not available some dust wmay iw removed by tappmg the bag
fightly and brushine the outside of the bag.

3 .To prevent irritating of the skin and for cencral <amitary parposes the
respirator stould be cleaned after each day's use. The rubber and wetal pares
may be cleaned with soap and water. and for geneeal <terilization they mayv be
dipped in 3 3 per cent solutinn of carlwlic acik. a 2 per comt <olnnion of lvsel. or
3 70 per cent solution ol devatured aleobol, then rimsed witht water, assembled,
and hung up by the loop i the felt bag to dry. The filter hag and headstrap always
must be remnved before the respirator is washerl or sterilized,

6. While sot v use the respirator should be kept in a cust-free plage. prefer-
ably i the original comtainer,

The mannfacturer 1s reamired to maintain the guality of his preduct and 1o tee
thar each mechaimical filter respirator in all ite parts is constricted according to the
drawings or records.that have heen accepted hy the Tiurcan ior this device and that I

i B B ey b n—————

are in the Bureau's files. Mechanical filier respiratars that exhibit chanves w de-
.sien or include any parts that have not heen approved are unt permissihic respicators
arwt msst not bear the Buresu’'s appeaval lahei,  Schieduie 21 provides tor the manu-
facturer to apply for an extension of appeoval on any chanze in the mechanical
filter respirator which oes nat atfect the Altecing characteristics of the Riter,
Chanzes in the flter require the application (or a wew approval.

' The Bureau obtains infarmation an the mainteuance of desiun el quality of
spproved mechanical filter respirators by 1esting samples of the <devices ohtained
on the open market, The Bureau reserves the right to rescind (or cause any ap-
proval issued. ’

- A Safety Style Show e
By E. J. SMITH : :
!
Safety and Health Director, Western Electric Company Hawthorne Warks, i
) Chicago
TFor the purpose of assisting nur foremen in the sclection of the praper saicty {
eguipment we ltave standard specifications and cvery {nroman has a copy.  In it he +

will find the protective eqnipmicut required for any class of work,

Molders, cupala tenders, furnace tenders and helpers m 1aundry amd incge .
are oquipped with heavy duty metal or composition ¢np gocsles walh bharedencd '
lensex, The lenses in the furnace tender’s gommies are of a faree awd furnace shade.
Elctirie furnace tenders, however, wear 1 welder's gagzic, deseribed tater. When 2
rozglc is cquipped witl: ¢lear leuses, it is used for such nperstions as heeaking deise-
tive castings, cleaning castivzs with compressetl aie, grmdmg castings to eemove
zates or A, potndgus on CAStings 1o remave suixd cores, potreme muften metal wito
mobls with hasel or bull ladies, removing sates or fins irum castines watht e cliseis,
or hand ehisels and hammers, and working in vicinity of cluppiae hanuners.

Legwings are of the non-lacing, non-buckiine and snap butioning type beld in
place by hidden steel springs similae to the old Ineyele pants mmrd.  They will come
off instamtly from a tug 3t any point,  There are no gadgets ta coniuce yon or thase
who are trying to help you it an emergency. Just one simple thing to remcriber—~
grab anywhere and putl,

Men wear safery hats when chipping slag out of cupadas,  Qur construction
crews "f‘ masons, carpenters, miflwriglits, and s¢ on, wear them whenever they are
engaged i work where theee is the slightest chance of rhjcers falling Erem onerhead,

Our employees wear “Congress” safety shoes for their protection i addition to
the legmings.

\We use 3 featiter stee! faced plove when charcing a cnpola nr hiuulling pig iron.
. Full leather patm gloves with hand top are used i chivping eastng fins, load-
ing and unloading tumbling harrels, and remaving castings from sand.

Far the protection af health, workers in the brass foundry are provided with
overalls and undershirts with full length siceves. This it in acenrdance with [Hinais
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