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Cltemical ‘Section

xmnvrxncrnox OoF Pxnc LINKES

We wiu now throw the meeting open to a discmslon nt the idemtmca
tion of piping systems. = 1 represented the Council on the commitiee
formulating this code; we had 8 meeting in New York in June, at which
several questions were raised, including this:. Whether or not color

schemes should be used for identifying pipe llnen in: chemical induntrien

or whether they should depend apon soma king of’ mukinxn which wonld
appear in black and white—possibly ths contents of the line “actually
printed on the line in the form of a sign. Another point was whether or
not the Natfonal Safety Code should include conduits. We find in many
plants that conduits run parallel with the pipe Vllnea, yet when it comes
ta distinctive marking of conduits we are rerlly getting into the electrical .
flald. .

I would like to go to the next meeting of the mmmittw and present
your idess, especially as to whether or not color achemes should be used,
whether we should have black and white markings or some other mramg'zz~
ments, ‘ . .

Mg, PorcH: We use tha oolor scheme quite extensively thmughout
our operating buildings, but we never carry it outalde of the plant. .. We
find that it works very satisfactorily. We use wivid colors and - good
paint, generally an oil-base paint, that will last for a long time, and never’
use the stencil idea.. I believe wou)d prefer the color scheme and paint
the whole pipe line. :

Some of the paints are attacked and we have m paint & little oftener
in some bulldings than we do in others. At the present time we have
not made any particular study of the type of paint, from a chemical stand-
point, that is best fitted for the work. We have been doing this now for
about a year and I do not believe we have painted more than twice,

Cuammaxy Keesnaw: I will introduce our next. speaker. Mr. Nichols.

I\TDUSTRIAL VENTlLATION AS APPLIED TO DUbT AND
FUME REMQVAL

H. M. Nicrors, MAaNadEr Dust CorLecTING DEPAETMENT, AND F. R, ELLIs,
MANAGER HEATING AND VENTILATING DEPARTMENT, B, F', STURTEVANT
‘ CoMpPANT, Bogtox, MAsS.

" To quote an official of one of the leading insurance companies: “Im-
dustrial or occupational diseases are becoming recognized move and more
completel)" as being compensatable. That is to say, the insurance car-
rlers (and theretére the employers, since they have Lo pay the insurance
costs) now have to coixsider not. only the cbvious lromediate lnjuriea to
employees [rom hazards, gush &8 burns from corrosive fumes or deaths
trom explosions of combugtible dusts and vapors, but also the indirect and

- gometimes slow-acting internal injuries to employees, such as lead poison»
ing and other toxic actions in human organs and tisanes.”

It is, therefore, becoming & inatter of economy as well as humuni
tarian motive to control these agencies go that they will not endanger the




planned by someone. experienced in the art. “We will alno

insurance or of workmen's compensation lemslation 4 tact,” the begin«
nings of the fan business were inapired by the necesaity of ﬁnd&lng some
way to get rid of the irritating dust from humng macmnes in the shoe
industry. It was for this purpose that B. F,’ Sturtevant the'tathar oﬁ
the industry, about 1860, conceived his first tmn. GRS G

The treatment of this form of hazard, namely, all proceaae& producing
fine, irritating dusts from wheels or cutters, is today very munch the same
as the arrangement avolved in the application of this first fen. - In- this
class come buffing, grinding and polishing - wheel operations, nlso some
textile, hat  manufacturing machinery and sanding operations. Many
classes of cutting operations may he treated in a simila.r manner, '

INCLOSE WHEEL OR CUTTER A8 COMPLETELY AB NSB!BLE

In general, the wheel or cutter is as nearly wholly enqloﬂad aa pos»
sible by a metal hood -which is attached to and becomes a part of the

“piping of the exhaust system: the hood should be designed: to. take ad-

vantage of any movement given the dust by the operation. .Thus, if ‘A
cutter throws the dust in a horizontal direction, the hood should be so
arranged that the dust will be thrown into it. Where the ‘material is°
thrown vertically upward or downward the hood should be mn(cédihbove
or below the wheel or cutter. It is obvious that by carrying away the
dust - in the direction in which it is thrown the trapping and remoml of
the material will be the most effective. Ll
It was only a small step from the removal of dust from bu!ﬂng opemn e
tions to the removal of refuse from woodworking mach(nery and’ while
meny woodworking operations do not produce refuse in a finely divided
state, the -handling of this class of machinery i8 very simllar to t.km
method of handling bufing machinery.

- With another clasg of machinery it is nof. feasible to closony hood the

" machine, and in these cases hoods aver or adjacent to the mnchines am,,

“provided to collect as much as possible of the impalpable matertal,
thig chas come such machines as rubber muls, pac‘knge»ﬂlling; machinex'),

suminarize the principles governing the desiﬂ'n ot the ‘varions clai!ues of :
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-'unlonding polnu ot varionl typea of oonveyom. _ lt iu poulble, in, u»mny‘

cases,” to completely gnclose conveyorn m whleh cane uae beat rmulm. ox
course, are omalned L :

'rnxcu. mum or. nmonna nvn'r nmm
As a typics.l enmple ot reduein,g the dult hmrd lt may
est to mention the nppllcatlons made in the gmnlte mdusuy ria y
and cuiting machlnes. n. many.. mmta aheda, have . been eq ippad,@wlth el
a hood attached to t,he cumnx bar and connected to an exhaust ‘system - .
by meams of ﬁexibla tubiux The" dust formed by tha mrta.cing ‘tool s

slmost euttrely collected without inconvenience or hindrance ) tlm.»;v'
workman, et

The treatment ot obnoxioua fumes is almllar to the- collectlng o!.duat..

In all cases where it’ 15 posslble to completely emclosa ‘the device,‘ pmduo~ L

1ng the fumes the ‘Dbest results are to'be obta.ined 'I‘hix u usually" poulbla'j

mmutuctnre of chemicals. : By far, however, it fls more otten n euaary to

place hoods ‘adjacent to’ tha muchinery, which must be left open' to permit -
its- opemt!on‘- in nuch manner are treated molrt dlpping pmcenm, both

In treating the tumes gues or vapors ot thes '

‘hoods ahould be placed as close to the aource or tumea au posalble. thh"

due regard to the movements of the operator. When the’ hood lma to be -
placed at some distance nbove the: machlne 1t should be. lmge anongh to. o
eNCOMPARS AN ATeR ot con:ideuble axtent, Aa _diftusion umally is quita
rapid. - E‘urther consldarauon ‘must, be siven to the’ natural movement
of the fumes; for those, that are m;ht,er ‘than air the hood’ nhould ‘be
over or above the machine and where they fall to the floor the’ connectlon

to the exhaust system should be undernesth,. 'I‘he removal of tha gma; :

of combustion of internal-combustion -engines in amtomobne tuctarleu :

- was formerly accomplisbed in this manner, but more modern’ pmctica is

to connect the engine directly to an exhauat’ system. In the Ford Motor
‘Company plant, where the engines are tested on n moving conveyor, the
exbaust i3 connected by A flexible tublng to s movﬁng{ duct '

WHEN FUMES ARE DZFFUBED THIOUGK()UT BUILDXNG

There still remains & clau of veutilation Ior the removal oi those .
fumes that are diffused thronsbout the bullding. This tmatmant. 18 by -

_dilution "through general ventilation, elther by a supply or an. _exhanac

system. When the dilution is by means of exhaust ventllation, inukas o

to the system must be lecated ‘with reference to the nature of, the mmeu

to be eliminated. By removing a large volume of air continuonnly, inﬁltrs.-
tion through openings and around wlndows and doors’ raplacel tbe ®ip
exhausted. This becomen & dilutjon method and the greater the volumeg
of ‘alr handled the mora complete tlm dilution, and,’ conaeqnently. the
more saustactory the ventihuou <




1& lcvenlh Safcty Cong ress

Vemilation by duution ia also uceomplished hy mechanically, supply-
fng fresh air, allowing the contaminatad air to eucape through R’ ventuu

-or_monlitor; frequently the reaulta junuty ‘the . expense ol both R aupply: s

" and an exhaust system. It is usual with supply ayatems ‘to dauvar the -

a.r near the floor, in order to malntain a bmnthing space clear: ‘of fumes

and to float the fumes off through the roof monitor.‘_ The ventiiation of

lacgnering and dopercoms and ‘some p&intrmms u usnnny necompiiahed

hy the dilution method, and in this.case the. tumen, ‘being heavier than air,
are exhausted from near the floor. Foundries are best’ veuulated by sup-

plying air near the floor and floating off the smoke and Eases szbove the

breathing line, Another class of dust and refuse removal can only be

accomplizhed by intermittent cleaning; in such cases the work is not
clasged as ventilation. '

PORTABLE AND INSTALLED VACUUM CLEANING BYSTEMS .

By means of vacuum cleaning systems, either portable or-installed.
dust explosion and fire hazard is greatly reduced. It is generally belleved
that most dust explosions are cumulative in action.. A small explosion
may occur near a machine and its result will not be serious, but if such
small explogion occurs in s room where the walls, ledges and beams
are covered with fine dust the effects of the explosion may be sufficient
to thrcw into suspension a large volume of material that had settled on
roof trusses, wall ledges, etc. This dust is thrown into the alr just in
time to continue the propagation of the flame, with the result that an
explosion of destructive violence occurs. By freguently cleaning a build-
ing, to prevent the accumulation of explosive dust, such hazard is greatly
" reduced. This applies to grain elevators, flour mills, starch and sugar
factories, and frequent cleanings in textile mills reduces the fire hazard.
At the present tlme a very large grain elevator is being supplied with
dust-collecting systems and vacuunm cleaning apparatus to elimmata-thm
danger.,

By means of air conditionlng the explosion hazard can be reduced in
industries where volatile explosive golvents are used and by proper
tumidification of the alr static electricity can be prevented from accnmu-
lating and causing destruction when {t is discharged. A moist atmosphere
is a conductor of electricity and if machinery and shafting is grounded
the static electricity can be carried off as'it is produced; the dlpping and
coating rooma in rubber factories are so treated.

Air conditioning is further used to prevent dust in many 1nduatries
By-carrying on operntions {n properly humidified rooms dust arising in
the process can be greatly reduced. A most notable example 3 found in
the strippingrooms of tobacco factories, where, if the leaves are dry and
brittle, a great deal of dust results; when soft and pliable, as thoy hecomae
in humidified rooms, much less dust is formed. The lint or “ﬂy" in
textile mills ig also greatly reduced by proper humidity, ;

The disposal and recovery of dust or fumes are not treated here. ag
that branch of the art {8 a subject of such magnitude and importance that
it should be treated separately, Fire dampers and explosion doors are
employed in dust und fume removal systems, but as this paper ia intended



Chemical Seclion

0 cover only the bulc pﬂnc&plou of such uyut@m no detalla ot conatruc~
tion will ba gone into,

KNDEA\'OR TO ERTRAIN DUBT AT I‘TB N]UICE

S ﬁhonld he ‘ltated that the nnt broad prim'lple. nnd the ona ot
greatest importance, is to entrain the dust or fumes where they . originate,
If it is posaible to do so. Do not sllow them to eacape into the atmos-
phere, for {f they do it {s much more expensive to remave them ruxd they’
can never be s completely collected. By maintaining a negativa preuure
in a dust-producing machine inward leakage pmv«mm the cmca.pe oi dunt
through: joinfs . or openlnm. s . . : : :

Another rule of lmportnnca is to nrrunge the inlets to your coudui&
g0 that the natural direction and velocity of the dust or gas deposits It in
the pipe and aaeists the mir current. If the material naturally flls, ar-
range the intake so the materisl will fall {nto it. If the Inaterial rises,
ar is thrown horlzontally. 1ocate the hcod mo the material will rise or be
thrown into it. -

lN CABK OF DOUBT BECURE liER\'ICl.ﬂﬂ QF EXPERT

In all ceses where the sources of the dust or fumes can be fairly

" clasely hooded, the observance of these two points, combined with proper

piping and & fan of suitable capacity, will insure success. It is necessary
to state the matter thus broadly because, in most cases, there is no
theoretical way of determining the amount or.velocity of air for a given
connaction. In many cases a certain asixe and form of hood. with »
certain suction in thke connection to it, has been determined by exper!-
ment. and experience to give the best regults on certain widely used
machines. When & new form of machine or process has to bo treated, »
man experienced in the proper treatment of n wide variety of other
machines and proceases, by anzlogy, can tell pretty nearly what to do, but
he cannot always tell another how te do it. In the case of dust or fumes
that, for one reason or ancther, cannot be eatrained at their source we
must resort to the dilution or general ventllation meathod.

(After reading his paper Mr. Nichois exhibited slides showing several
inctallations of ventilating systems.)

DISCUSBSION

Mg T, C. Kina (Maryland Casualty Company, Milwaukee, Wis.): I
-would like to put vp to Mr. Nichols a litile problem: The removal of acid
fumes from pickling vats. We have nn exhaust system and there iz a
considerable space between the top and the end of the vat on account of
bandling material. The exbaust works very éﬂectually‘during WArm
weathor. but on a cold day it is almost impossibla fo see in the plckllns '

Have you a solution for a promam ke thet?

Mge. NicHors: I think it could be cured by putting an exhaust along
the fAloor. -

The Section then adjourxii':'(l‘




CHAIRMAN KERSHAW ' We havé with us, um morning

after which & vote ot thanxs waa extended ki b
Chemical Section) i

T CHAIRMAX KERSHAW' We will now hear the report ot the Committm :
on Industrial Poisons This commlttee hau done excellent work ‘during _
the year. :

Me. A. L. WA'rsov (Hooker Electric Chemﬁcl.l Company) The
bers of this committee are Mr. H. V. Berg, The Kraba P'igment . Chemical
Company, Newport, Dela.; Mr. E. H. Brown, American’ Cnnimld Company,
Niagars Falls, Ont.; Professor C. E. -A.. Winalow,. Bgtety ‘Institute -of
" America, New York; Mr. A. H. Nuckolls. Uuderwriters Lnborat,ory. Chi-
cago, and myself.” Any credit which may be due-for. tlm prepmtlon of
this paper should be given thase gentlemen, particularly Mr, Brown, who
expended a great deal of time and energy in its pfellmlnaz'y preparation,
I wish to take this opportunlty, as Chairman, to express my npprecmnou
for the co—operation which they have glven

_DUST RESPIR'ATORS IN INDUSTRY
RErorTt or INPUATRIAL Poxsd,\'s COMMITTEE, A L. WarsoN, CHAIRMAN

Foreword

_ In the mvestigation conducted by this committee into the subject
of dust respirators and in the preparation of this report i} haa been tbe
purpese of fhe committee to accomplish the following wesulm : o

1. To emphasize the harmful effect of the condltlon which exlnts in
industry of persons working in dust-laden atmosphere without heing
equipped with proper respirators which will prevent dust from being '
breathed in through the nose and mouth, -

2. To endeavor to explain some of the reasons for respiratam not
being used more extensively, by pointlng out the weaknesses of existing
" respirators, .

3. To compare the values of respirators which sre belng marketed .
at the present-time. :

"4. To bring out, if possible, the requimmenm which are DECeseary
for respirators which will be looked upon with favor by the man bn the
job who i expected to wear them.

it is not the purpose of this report to discuss, from chemical or
medical standpolnté, the injurious effects which various kinds of dust will
have upon the human system if inhaled, nor to consider the different types
of dust with which we have to contend. Unfortunately, the committee
did not have sufficient time to conduct experiments, nor to make a.utudy’
of particular industrial processes where dust conditions exist. "The repori
therefore, will deal chiefly with respirators, as such, and in a somewhat




Chomical Section

f the u'k‘n‘iortwumq‘ mva'llg}blﬁ"lzi ‘whic

ta the merita of thu'typc of bmthln: Appnramcﬁiwhenwund uxidet certain
condmona wd of ooum. ln lnstunm arhere ‘the ‘wearer.is no rvaqnlm:

to move about in too, nut FY ndhu to meke the use, ot LY hm impmtlml P

Neither dces this. raport desl with gan. muks nor vith ulf‘conuinad"
oxygen breathing AppAratus, . These lattar two. am mhjectu which require’
Y gmt deal of dbcmlon md nhould be hmdled m; mparata propouitiona. i
in the opinion or thia eommlt.tee It htu no m{emm 'to nny devlcea which
are designed to nﬂord pmtocuon from mm or. acid tumm, nnd tho com- .
mittee  wishes to. emphuue that reapim.tom mch ‘a8 are dealt’ with in
thin report nhould never be uned whem s gu or acld tume mndmon exmtsz .

m Pmll"x‘ Bﬂ‘UA‘X‘ION

The- mhtion of atmocphm ‘to hnman life han been ‘the " mbject of
numerous scientific investigations and it is admitted that there has been
& vast smount of mperncla.l observation (which' aerms no practical pur~ ;
poae) on the dust problem in industry. )

"It is assumed that those interested in’the dust problem recogni:e the )

seriousness ‘of the sltuatlon. particularly when we read that certain med~ © -

feal authorlties eatimnta that in uventy tndm more than 50 per cent of -
deaths between the’ u;eu of 25 and 44 are cansed by mplratory dim
or their after effecta.’ A situmtion such s this surely ' demandn both
individusl and colleetlva sction, for 1t concerns not only the workmen .
who pay a needless toll in death nnd resplmtonr tmublen, bnt 1t- placen
a heavy burden upon !nduntry 0y
It is assumed that we reslize the merious effect upon hbor-tumo’ver;
which dusty working conditions will cause and the growing: difficnity fn
securing men who will work in dusty atmosphere. This dlﬁlculty i
aggravated by the tact that, through the ‘Amoricanization movament

foreign-born workmen are being educated to expect snd demand the kind ~

of job where they do not have to contend with unplmunt and unhealthful -
conditions, such as contaminated atmosphere. (irowing restrictions unpon’
fmmigration are decreasing the supply of workmen who can be expected
to take dusty jobs until lnduatry in found fighting the dust problem wlth
fts “back to the wall.” .
It is further sssumed, we recognize, despite the remnrkab!e Progress
which has been made {n eliminating dust, that we still have duasty condf-
tions; dusts both toxie and irritating, which, when inhaled, will injure
the delicate membranes iining the respiratory iracts and set up inflam-
mation—that as a result there is lessening resistance to disease and, as
& consequence, common colds, influenza, pneumonis and‘tha_caumtiv'n
organiam of dread tuberculosis become presenf. Without question the
solution of our problem would be to eliminete all injurious dusts from the -
alr—to take the “dust” out of “industry.” While thera are unquestionably




TR =5

SRR ALY

~ 8 respirator that you should use” Bach induuu'lal proceas ‘mnst . be

" hostile toward a device which is designed ostenalbly for. his comfort o

-~ atmosphere will prefer to take a chance on lmpairing his health (which = . = 1

viding proper mechanical apparatun tor mmoving t n
able to expect that all conditions ot dust-laulen atmoapharo _)could b@,
economically corrected in this manner.’ Even ‘where. th L
in use, for dust reduction or ‘abatement, accldents to'upparams ocmu‘ .
requiring shut-downa and at such umem other means 0! protecung work~ o
men bhecome DECessary. : : : )

HUNDRED SPXCIFIC maom.xxs i

So the fact remains that some’ typen of reaplmt,om are a ne«miw; :
at the present time, and we must bear in mtnd that there .i," no smemi
respirator probiem, but rather a hundred ape('mc problem: £ each condi-
tioped by a particular process and a particular type ot duat lnwolvmﬁ
We cannot say: “If you have a dust-laden’ atmospharlc condltion here is

studied, first. to determine whether the use of a respirator; la ‘n proper
rolution or whether there are convenient and economical’ methods  for ‘»
ellminating the dust from the air. In the second place, whem it ia found
that respirators are needed, the type of respirator to be used st be
determined accordlng to the kind of dust to be eliminated,’ the wvaﬂw ; :
of concentration and, of course, after comlderiug tlm quaatian ot ccm?
venlence to the wearer. C
Undoubtedly "you have read -the expresﬂion used 80 . ofteu by com~
pensation rating board inspectors in their inspection reports “Respira-
tors furnished, but not worn by all employcca *. This is the . problem
we are un against in industries where respirators are the proper means
for eliminating dust from the human sygf(em . Workmen will not wesr
them. Many industries require men to wear respirators but the rule &
is honored more in the breach than in the observance. ./ . f
The question then presents itself: “Why should a - workman be

and to conserve his health, and which in furnished - to hlm withont S ‘ r
charge?’ One pertinent answer to the qum«tion was given a’ member of ’ :
this committée by a superintendent: “For the same reason yon and I
would not wear them if we had the same kind of a job.” “This amtamant :
while it does not ho!p toward a solution of our problem, is probably ] i
correct, for is it not a fact that the man who labors in a dust-laden ]

to him iz a matter of the distant futurs) rather than to suffer now the |
discomforts which the wearing of a respirator are said to entail?.. -
1f it is true that such an attitude prevalls, it is a serious lndlctment'
against those of us who are endeavoring to conserve.life and health . ‘and
we should be inspired to bend every effort toward the improvemant of
present types of respirators, or the development of new ones, which will
meet - the least, posslble objection from the persons expected’ to wear them

TYPES OF RESPXRATORE QX MARKE"E

There are many types of respirators on the'market.'. Probéblf' you
are all fairly familfar with them and with their merits and defects. The
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New York Stat.e lnduntrm Commlsaion has mm that some of them mare
almoat melm ‘We shall connlder A few oz um auunhle 'tym whlcn we'
nmonz the bo:t knovn ‘and most widely used:: : o
. Exhibit No. 1.(pig-smout type):  This. u\pmbably one_of ma,mmtﬁ{ '
mdeLy Known respirators at present on the: mrkm. The body is of rubber
and the fiitering medium éonslsu of a- t.h!eknesﬂ of :cloth in eomblna.uon'_“
with a sponge. It i lntended that the. sponge should he kapt. motlten@d»'_f‘
at all times whlle in use. . “An exhalntlon valve ia pmv‘ded on the uid& m ‘
assist natural’ mpiratlon Lons el
Amon; the .objections to this t;rpe Rre that it is too heavy . and‘too'
stiff. It is made only in one ahapo and- it tbemlore becomu ‘MECLSBRTY
to keep it pmued “tightly . against . :the face.: tu lnsure mmst loakage.’.‘fff
‘The edges are nunnlly shn.rp causing dhcomtmrt irrlmtlon of we(ukin. B
excessive pergpiration. and: copsequent - further irrlm;mn, and 'posuxble
serious injury when dust collects around the adu. S (S nhould i nomd .
that manufacturers of - rubber resplrmom. in at least one or: two msmnm .- ’
are andenoring to mold a contact: edse which ig eonnldambly thinner than
the reest of the. hody," and with" this thin edge flaring in s manner which
"tends to cause & more even, close, :utomatlc mntact wlth the tacial linea ‘
(8howing sample. which demonstrates this) :

This type projects too {ar out in fromt ol tbe fa.ce obacurlng t.he o
visfor; it slso interferes with .the proper..,,waarinx,ot goggles. i The. ‘head ..
bands sre not durable, requiring .frequent:renewal when:used in cemm?

‘kinds of dust- which -attacks the fabric..:The reliel valve becomes closm&d

prevantlng proper aeaung, and thereby: allowing dust to be inhaled Teo .

“much i attention is required in the way of cleamng. aberilizi £ moistenﬂng
the sponge and renewing parts. iy ;

‘Ezhibit 'No. 2:: This mpirntow is very mmﬂar in pﬂncipi_ to- the I
pig-snout type, ‘but has some “features whlch misht make it more desimbla
under certain: condmons. The body is ‘also of . rubber but i molded in
such a shape that it does not project out, sg tm‘ from’the tace and tham—f
tore does not obstruct the vision as much as the. plg-snout. 'It, is'mada
in three styles with :body- conatruction : t.he rame -in. . Pac
amploya a dry-disc- ‘cotton- mtar medium nml haa nct raue
second style is essentially the game except t)mt . reliet v&lve is provided
to assiat natural breathing.  The third style hns a wat-sponge' lter like

the use of the (lry filter style in preterem.e to the vmtmponga style hemm
they claim that with It breathing’ copdluona £re_Imors unuorm than wlth
the wet sponge, where evaporation occurs. . We believe, howevax‘. Athat"-
there is considerable to be said on this point and tlnlu report w
upon it later. : :

.Thia respirator {8 much llghter in weight than the one ﬂ, )
and, therefore, is much more desirable. from the viewpoint of. tha man
who has to use one The contact edzeﬁx you will’ note, are thinn&r than‘--
-the rest of the body, affording some relief from the irﬂmtiou Ao ‘thé akim oo
previouﬂly mentioned. . :Long continued wearing, however. will cause
irritation and perspiring, dust will collect around the odge and’ in. thia
respect about the same ob}ectionn prevail as in the plg»anout type
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IRRITATION OF BKLIN- A BEKIOUS PEOBLEM TO ommoxE e

Xt ia well to meutlon that the matter of akm mritntion. where pamnted N
types of .respirators are worn, is really a serious one and is prob&bly
the strongest reason for workmen objecting t0 wearing ‘them. i: At least -
one case {8 known where rubber respirators nre tnminhed to’ workman_
and where the men feel that they must wear them because ot the severe
dust condition. These men, {ft has been found, take their mpira;orﬂ home
and have a piece of soft flannel sewed around the contact edges to prevent
irritation. We would not recommend that respirator manufacturers do
this because it would be extremely unsanitary unless frequent steriliza-
tion were practiced and we know that frequent sterilization will. not be
practiced in a large majority of cases. However, we beliave it: would ‘be
well for all manutacturers of respirators to take note of this ‘most aerioua
objection to their product and to bend thelr efforts at once toward the
development of the most comfortable and least irritating comact‘edge,
that it is possible to produce. Some relief haa also been secured’ from
the effects of irritation by greasing the face with vaseline "or: similar
preparations: It should be noted, however, that -this cannot slways be
done satisfactorily, because certain kinds of dust will. collect upon tha
greased skin and become hardened. : .

Coming back to exhibit No. 2, the relief valve will be found te be
of a different construction from that shown in exhibit No. 1. The work-
ing part is extremely delicate and is sure to require frequeni rep wing
under certain dust conditions., It is claimed that this valve has been
tested in paint spraying operations and bas withstood the tﬁﬁt satisfac-
torily where other types of valves have f{ailed.

METAL RESPIRATORS HUITABLL FOR MANY Lﬁl:.ﬂ

With regard to headbands and attention required in uterilizing, clean-
ing and renewing parts, this respirator meets thé same objections as theose
pointed out in the first exhibit, and the very light wires which hold the,
aluminum cap in position are not calculated to last long In the hands of
an unskilled wearer. This type also interferes with the proper wearing
of goggles, but not so much as the pig-snout type.

Ezhibit No. 3 (aluminum body): This respirator bas an aluminum
body, 8 rubber pneumatic cushion edge, a fine brass screen in combination
with a sponge to form a dust filter, and is provided with an exhalation
valve, This style is also raade wlth. a dry disc filter, :The aluminum
makes a very light, yet durable body and the pneumatic cushion edge
is comfortable and makes an easlily adjustable contact with various facial
Hnes, At least two different styles of relief valve are provided on this
type of respirator, one having a metal body and metal or miea disc valve,
and the other the all-rubber flapper style, like those used on army gas
“masks. There is a question as to the merits of and objections to Lhese
two styles of relief valves. The cost of this respirator is necessarily hign
in comparison with other types, but when consideration is glven to the
meral boay, which should last a long time, and to the fact that most of
the parts. which are subject to deterioration can be replaced, it may he
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found thet the nvemxe (:08!8 mclumng renevmln and repﬁim. Wil eem-
pare quite favorably, ' Practically no xnter!erencﬁ with the wearlng of
goggles will be encountered in some makes of this type of rcaplmtor R
This respirator reqnlm similar attention to the other types exhlbited
s0 far Aas claanxnx. sterilizing and repnewing parts are. concerned.”
purchasing & respirator of this metal-body type it is recotrmended t.hAt
consideration be given to the tollowing pcsintu which the committee hns
noted in examinlng umplen :

1. Weight of mplrntor This point is of yital ,importance to tba
wearer. : v .

2. Obstructlon of vision. Some makes will be found more satisfac~
tory than others in this respect, .

3. Method of inflating the pneumntic cushion. Where a pump is

required it will cause a great deal of inconvenienca. . - - :

4. Location of relief valve. With this valve locutud at the top ot the
hody of the respirator, there may be danger of hlow!nx dust into uw o
eyes during exhalation. -+

"B, . Method of fastening head bands. It is much more convenlent 1o
fasten bands at the back of the head if hooks and. eyes are provided
than with the pin type fastener where one end of the elastic mnnt be
ingerted through an eye nnd two, prongs then Torved tbrough i for
securing. - B

6. Posrsible lnterference with the wearlng ‘of gogskes. Tnia. o( courm
is of supreme importance in selecting any kind of respirator, as lnvariably
goggles must be worn [n any ntmospheric condifdon which requim the
use of a reapirator.

7. ‘Extent of nlterinx area. It wﬂl be tound that some makea pro-
vide a lorger filtering ares than others.:. Under some conditions, where
the dust concentration is light and waare-the wearer:is not subjected to
hard manual labor, this point may not affect the value of the respirator,
but where & workman's natural respiration is increased because of physical
exertion and in an atmosphere containing heavy dust concemntion the,
largest possible filtering area would be the most dealmble

HOME-MADE RESPIRATORS CHEAP AND COMH)RTABLE :

Ezhibit No. 4 (improvised respimtor):' This is 8 home-made respira.
tor copsisting of a piece of muslin 33 inches long by b inches wide, with
sbsorbent cotton flltering media b inches wide by § ;ixchen ‘long, one-third.
ounes in weight, about three-fourths inch thick, snd held in place by two -

‘small safety pins, The absorbent cotton is covered with a thin film of

cheese cloth and. the muslin strip ig cut to allow free use of the eyes,
The total weight of this respirator is two-thirda ounce,

This type of respirator was recommended by the bureau of inspec-
tion of the New York State Industrial Commission, in Bulletin No. 90,
December, 1918, after a serie= of tests in which it was found that all
dust wes filtered out for a period aof four hours or more. In these tests, .
dust-laden air containing a basic lead salt wes drawn through the fil-
trating media at a rate equal to the amount of air breathed by an average
individual (about 15.6 cubic feet per hour). Caraful analytical tests re-
vealed no lead drawn through the gauzy material tomlng; the filtrating .
medin,

This respirator is cheap, light ln walght, doen not obstruct vislon
can be changed daily at little cost, and can be washed when necessary,




what degree. of continued success.’ S
.. Other Typea of Patentcd Resplratorl._
types of respimtora on the mar):et,

" detall only the particular kinds which ‘are most wldel' known and .used. :

* All of the others efther employ practlcally the ‘same principlm RE thm, :
exhibited here or are of a special nature and anltabla tor compamtively
tew dust. condltlonn
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That would not obatruct vision.

That would not interfere with wearing of goggles,

That would not offer serious breathing resistance (eonnldarlng
increases in volume of breathing with phyuic&l exertion)

Relief valve which will not become clogged. -

That would not interfere with chewing and mpltting

Relief valve located so that dust will not be blown into eyes.

Durable headbands, easy to fasten.

Inflation velve easy to operate (if pneum&tic contact edge).

Durable adjusting parts. -

Reguiring as little attention as possaible.

DISCUSSION

CuaIRMAN KEmsuaw: We have heard a very fine paper and we
appreciate the work done by the committee, -

Mr. M. F. Crass (Grassellf Chemical Company): It seems to me the
muzzie is a very simple and convenlent arrangement and would be more
comfortable than any other heavy respirator that could be used in plsces
where men stufl handkerchiefs in their mouths. Wouldn't it pgerve when
unloading brimestone, for instance?

~Mr. Warsox: 1 bave no-reason to daubt tbat it would serve such
purpose., A great many experiments have been conducted with this type
of respirator and many were found to result satisfactorily.

A MeMmBex: How about a man drawing off sulphate of rodas. There
is a very heavy vapor. :

Mg, Warsox: I would not recommmend it for use in any kind of vapor,

Mge. Crass: Men on those ‘jobs usually stuff handkerchiefs in their
mouths, , ' .

Mg, Warsox: I would say that this type of respirator would serve
the purpose much better, because in uaing Y handkerv‘hief the nose is not
covered.

Me. Crass: You can't make the men wear respirators of the ordinnry
type. - They use a handkerchief; a simple thing like that dees not inter-
fere with chewing and epitting, or with their eyes.

. Mr. Watsox: This type seems to interfere as little as any typé 1
.have seen with chewing and spitting. It costs 5 cents.

Mz. H. J. Sgamave (Mine Safety Appliance (‘ompany, Plttaburgh
Pa.): It appears to me that a sweat-proof binding in the form of a pad
around a rubber respirator might be comfortable and easily sterilized:
something that a flannel binding would not permit. )

Mr. Warsox: I do not helieve the type of binding you mention would
be more comfortable than many already in wuse; the most comfortable
contact edge so far produced is the pneumstic cushicen.

- REPORT OF NOMINATING COMMITTEE

Mr, Crass then reported for the Naminating Committes, recommend-
ing the re-election of Mr. 8, H. Kershaw as Chairman, Mr. E. J. Riederer
a8 Vice-Chairman and Mr. G. E. Minshull as Secretary {The gentlemen =
were thereupon unammously re«alected) ’
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