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party. Is it pussible that the average citizen still halds the ancient idea that an acc-
dent “i< 2 visitatiun of the Lord?™

While this awiul record has been climbing up on the highways of the Nation, it
i lmpr'sq\c and encouraging to note that in the industries represented by the dele-
gates itere presemt, there has been, through an adeption i saicty appliances and the
dissemination «f |m-pznanda a gratiiving decrease in the number of deaths and injur-
tes. This achievement is the result oi m\dhgenoe, persistence and sacrifice. This is
familiar 1o afl of vens and it 35 10 your everlasting credit that you are not satisfieu
vith the rexults of your pionerring, tan throuph amventions of this character, and
in every ather way. dre amstantly secking appliances and methods tu conserve the
fives of yvour iclfow gmans.

It wccurs 1o me that vou have sensed the real spirit of responsibility. Yeou appraise
resprnsibility tet as a simple knowledgge of a condition but as an «bligation for the
comclusion of & task. 1 dis niot believe that your determiuation in this regard was ma-
terizlly advanced by the enzciment of the so-called Employers’ Liabifity Statutes by
many of the states. In fact unless 1 am incorrectly advized regarding the history of
veur «reanization, your piencer work {or the safety of your employees amedated the
enacament «of these laws by practically any oi the states. Your executives have den-
onstrated 2 vision and courage as well as a cooperation which, panticularly i these
days of writultin, shiuld be appreciated Iy your workmen, Jt may be, hewever, that
mast of them take it jor granted that your thoughtiviness ior their safety is cuming
1 them anyhow, and appreciation may consequently be lacking.

There ist't a doubt, under this fmancial depression through which we are attemm-
g 1o sruggle, that conditinns have become the more perplexing. Economic con-
ditins are very much omt of joint. I3 takes the right spirit of humanity to continue
vour ctudeavors and keep trying 1o find some additional means wherehy you can
mare iully conserve the Jives of thoze who are i your employ. This spirit of look-
ing aiter the other fellow—this really human impulse which all of you express—
should be an ispiration to those who otherwise, because of lack of work. might be
disheartened and discouraged.

I presume it is a practice with the various units of your organization to, at least
«ccasivmally, have “Sajety First”™ talks with your men, in which they are reminded
«f your interest in them and urged to extend similar consideration to their fellows.
It should mean much to these men. in these davs of unemployment. to know that they
are n ouly in a positin of employment, but that every safeguard possible is placed
abaut their work so that their employment may continue and that the members of
their houschold need Tave no fear while they are at work, and may confidently kook
forward to their retumn to their domiciles at the conclusion of their day’s work.

1 was nmuch edified recently in reading the speech of the head of a great indvstry in
vr country, advicating measures for the per employment and protection of
. e omly in his indastry. but i the great industries of the Nation,

His supgestions were courageous and patriotic, and | am hopeiul will comre inte
full fruition. 1f so. we need have no icar of the finure.

Commumism and its principles will not have its presem more-ur-less fertile fields of
aperation, and will I exiled as a force ai infh ¢ in the ¢ ity for all time to
amne,

This splendid program will necesshate that same degree of mutual consideration
and coaperation which has distinguished the National Saiety Council irom its incep-
tion. This is ane of your great appartuninies.

It ic inconceivalle that Lepislative emactments will build up the consideration of
the averaze man for his neighfvr. We are often reminded that you cannot legislate
morality into the people.

It wuould I a far better and more useiul program i this priuciple could be hrougnt
mnre strongly to the attention of «ur schoal children in their carly vouth, Something
akeng this line is undoulnedly Ieing accomplished in many cammunities, i ii the
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youth of the land is sternly vaught 1o accept responsibility i injured, or at least until
he can prove himseli innucent, it may do much to instill 2 semtiment of caution and
a willingness to give the other chap a break.

1t is, perhaps, all right to offer this suggestion in a gencral way, hut if we are 10
get anywhere it must be through intelligent unselfish Jcadership. The leadership must
come primarily irom your organization. You have pioncered the ficld: you have done
nmch. Your example should prove a stimulating encouragement 1o those really con-
cemned Jor the safety of others. In the hustle and strije of our day and age, we are
prone to forget everything but scli. Nothing lut the cverlasting keeping at it will
count. Tarough the ramifications of this organization it is ible for you to reach
members of the legislature, executives of municipalities, school boards and every
other agency thropgh, and by which, saiety propaganda can be di

The Golden Rule should enjoy a renaissance and be made the great stimulating
force to bring back to all men the “Spirit of brotherliood of man and the Fatherhowd
of God.”

Cuairyiay Hexser: We owe Mr. Sweitzer a vote of thanks for hringing this
wondecful inspirational talk to us and the Metals Scction can assure him that we
realize our responsibility and that we are going to take rencwed interest and po
ahead with greater effort than ever to prevent accidents.

+ We continue with the sulject, “Metals Section Statistics jor 1930 and a iriend
of mine and oi this Sectivn has apreed to give us a brici fepwrt.

T. A. Schende), safety director for the Caterpillar Tractor Co. Pearia, TH. will
address us,

Metals Section Statistics for 1930

By T. A. SCHENDEL
Safety Director, Caterpillar Tractor Company, Peoria, IIL

1 know vou will all be glad to hear that the Metals Section had, during 1930, one
oi the safest vears in its history. Excellent records were made by many members,
with the steel industry low with 1199 lost-time injuries per 1,000,000 hours of work
They thus rank fiith in frequency among 28 major industries, included in the Councif's
annual report.

The foundry industry shows the other side of the picture—high frequency of 32.11.
Smelting, refining, fabricating and non-ferrous metals had a more favorable cx-
perience.  Their average frequency was 17.14. Combining the experience oi these
three groups shows 1586 lost-time injuries per one million hours oi work, or 14
per cent lower than the rate for all industrics.

As to scverity—not so good. Lost-time injuries per 1,000 hours, 2.38 for the
Mueals Scction compared to 1.97 jor all industries. Steel had the highest severiny
rate, 247, with foundry crowding them at 223, and the non-ferrous metals coming
in with 203. Of course, our high scverity in comtrast to low irequency, shows a high
ratio of serinus injurics to temporary disabilities, Fatalities alone are responsible for
137 days per 1000 hours work, or 38 per cent of our total severity rate, and thar
should give us all reason to pause and consider that figure. It is serious, gentlemen.

The climination of scrious injuries is one of the major problems which conirant
industry. The records of over 1500 establishments that have reported in each of
tire Jast three years show that, while irequency decrcased 28 per cent in comparison
with 1928. severity was down only 8 per cent. The reason for the comparatively small
decrease i severity is jound in the decline of only 10 per cent in the irequency of
jatalitics, and a slight increase in the irequency of permancent partial disabilities,
The records of plants reporting jor five years also indicate a pronounced decrease
in the frequency aud scverity of temporary disabilities but much less success in
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eliminating serious injuries, Notable exteptions to this general situation are found
in the public wtlity indastry which has reduced fatalities 25 per cent and permanent
partial disabilities 20 per cent during the last two years, and in the paper and pulp

industry.

It is well known that periods of rising employment necessitate the training of
nenmm,shmmgofanplmimmone,obto her, and other actions which are
apt 1o be umfavorable irom the standpoint of safety, whereas, during periods of
reduced employment, many of these zd\'u'sc conditions disappear. Industry has
demonstrated, howcver, that all injuries, excepting permuanent partial diszbilities,
an be reduced regardless of changes in industrial activity.

From 1928 to 1929, working time in 1500 indnstrial plants incrcased 11 per cemt
bm the average fatality rate decrcased almost 5 per cent and the fregquency of
temporary disabilitics about 4 per cent. A decrease in working time of 17 per cent
from 1929 to 1930 was then followed by a dsop of 24 per cent in the frequency of
temporary disabilities and a 5 per cent drop i fatalities.

The experience of our section has, in many respects, becn similar to this. The
records of 162 plants in our scction that have reported in each of the last three
vears show a drop in frequency of 35 per cent from 1928 to 1930; most of which
was made during the last vear. Severity in these plants, however, rose about 21 per
comt from 1926 to 1929 and decreased about an equal amount from 1929 o0 1930
\ariations in the frequency of fatalities largely account for the Buctuations in our
severity. While the frequency of permanent partial disabilities has been up and down
during this period, the severity of these injuries has stadxly decreased. particufariy
during 1930.

The most consistent improvement in the section during the last two years is in the
steel industry. Amang 71 joundries the total frequency ratc increased from 1928
10 1929, but was down sharply during 1930. The frequency of iatalities and
permznent partial disabilities has increased steadily since 1928 Cunsequcntly. sev:nty
has ricen from 1.31 to 188 and, in 1930, 10 228 Although injury rates for similar
estabilishments in the non-ferrous metallurgical industry were very high during 1929,
1930 rates compared guite favorably with 1928

Seventy-three plants in the steel industry, on the other hand, decreased frequency
39 per cent and severity 135 per cent in comparisen with 1928 Severity was higher
in 1929 than in cither 1928 or 1930 but frequency declined in cach year of the period.
The industry’s fatwality rate was highest in 3929 and lowest in 1928 but the ire-
quency of permanent partial disabilities declined in cach year of the period, the
total decrease being 20 per cent

This improvement was general throughont the various departments of the steel
industry. Departmental records, available fram 1929 and 1930, anly, show that, omt
i 22 departments, irequency dropped in twenty and severity in eleven. The re-
ductians in irequency and severity by structural and rail mills, scamless tube mills,
plate mills, tin plate mills, and general mechanical departments were pzmmhrl;
outstanding because improvement was showu in both rates for each type of injury.
On the cther hand, departments that have particularly high fatality rates for 1929
and 1930 such as Llast furnaces, general labor and coke plants showed no appreciable

improvement in this 1vpe of m)un- -
OCnly seven deparunmb in the steel ndustry with frequency rates higher thar

average, and of these, sheet and tin plate mills, open hearth, and scamless tube’

‘mifls are most important because of their large exposure. These departments also
lave higher than average permanent partial disability rates, but, with the exception
of the open hearth, low fawmlity rates. Fatalities, on the other hand, occur most
jrequently in open hearth, coke plants, blast furnaces, general labor, and geseral
mechanical departments. In fact, these five departments account for over 50 per
cemt of all fatalities that occurred in the industrv during 1929 and 1930, although
their combined exposure is enly slightly more than one-third of the total for all

departments.
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Permanent partial disabilities, however, are widely distributed. In proportica to
man-hours worked, structural and rail mills, merchant mills, rod and wire mills,
blooming and billct mills, transportation, open hearth, and scamless tube mills, kave
had the Jargest number of injuries of this type. Furthermore, those with the highest
irequency rates for these injuries also have the highest severity rates.

You have noticed that the open hearth appears frequently in the high rate group,
»yet, some of our bers have d d quite conclusively that open hearth
operations can be made as safe as any others in the industry. Sixteen of these
departments, in 1930, had frequency rates below 10.0 and of these, all hut four had
mcmy rates below 10. In other words, the plants with the high frequency rates
for this department are having the serious injuries.

You have no doubt noticed that 2 great deal of this feport. is given over to the
steel industry, and in this connection, it may be in order to mention that the next year
will no doubt see a system of departmental reports carried on into the machine
industry, where I believe it will be 2 big help to all of us who are connected with
that phase of the Metals Section. No doubt, most of us have a sysiem of our own
in our individual plant, but are not able to bring it out into a2 more detailed report.

1t is 2 matter of genera) belief that accident experience in the Metals Section
during 1931 will be even better than the past year. Operations, on the whole, have
been low, but one of these days business will pick up, production schedules will be
increased, then again will come the possibility of higher injory rates. Thereiore,
now is the time for plants and departments with records that are below par to look
around, find their difficulties and correct them.

CHAamuan Hexser: We are all very grateful to Mr. Schendel for reading this
report and for giving us some sidefights on it. Have any of you noticed how the
various departments of the steel plants have been split up in the annual report pub-
lished by the Council? Have you any questions or any suggestions on the way the
entire report has been handled?

G. G. Grieve (The National Sajdy Comncil, Chicago): The National Safety
Council wishes all members of the Council to send in their 1931 accident reports.
The number has grown cach ycar and the increase should be continued in spite of
the depression and hard times. Information on accidents in many industries is

more reliable. This is partly duve to the increase in the number of reports.

Mu. ScHexper: What is being done about getting accident records in the mach-
inery industry by departments?

Mr Gieve: We are working on that. The idea is to enable members to compare
the records of their entire plant and also records in the individual departments. For
example, those with forge departments can check their records by comparing with
other forge shops. The idea as applied to the machinery division scems a good one.

The first year the method was used in the steel industry we received departmental
reports from about ninety-five percent of those reporting, which was exceptionally
good. Last year the idea was followed out in the electric railway indostry; we
had a large incrcase in the number oi reports and approximately seventy-five per
cent covered experience by departments.

Caamuax Hesser: During the past year 1 showed various department heads
where they stood as compared with some fifteen or twenty similar departments of
other companies. Some oi those fellows were surprised fo find that they stood near
the top and others that they stood ncar the bottom.

D. E. Saaxxox (Fort Pitt Malleable Iron Company, Pittsburgh, Pa.): I sug-
gest the report be given in chart form to give us a chance to take notes.

Cuamuan HexseL: T think that is a good suggestion, It will be taken up with
the program committee of another year.

The next paper will be delivered by C. P. Waite, assistant supervising engineer,
the T s I Chicage.
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doesu't know the thing he should know, it is not the saicty department’s iault: it is
his foreman’s fzult. We take minutes of those meetings. but we do not ke the men's
names. The jereman, superintendent, and general manager gets a copy. Once cach
vear those employees come back for that same guizz. and we do not try o tell them
what will happen. We show them by acual demunstration. | can’t go into that now
because it wauld take too long. .

1i it is possible 10 educte a man, withut going to all that expense, in some other
way 1 would certainly Jike to know bow it can be done. Personally, [ have the fed-
ing that is the only possible way tu Jet the employee realize you are absolutely in
carnest. Those fellaws come back once a year and spend a couple of hours, or two
hotrs and a hali with the saiety department, and we get very valuable information
in regard to canditions which cxist in the plant of which we have had no knnwledge,
and a great many, times of which the foreman has had no knowledge,

ADJOURNMENT

Chemical Section

Thursday Morning Session
October 15, 1931

JOHN ROACH, Chairman
Deputy Commissioner of Labor, State of New Jersey, Trenton, N, J.

The last session of the Chemical Section convened with Vice-Chairman Juhn
Ruach presiding.

Cuasextax Roactt: The first order of business will be a report on the trend of
accidents in our industry, by Mr, Kepner,

Accident Experience in the Chemical Industry in 1930

By IRA V. KEPNER
Chairman, Chemical Section, Statistics Committee

While it is very difficult to find something new abont accident statistics, it is a
topic uf vital importance and never-ending interest o thase of us who believe com-
plete, permanent and reliable records and statistics are a necessity iy the conduct of
present day successful accident prevention work—which, more and more, is leading
us intg fivkls of science, experiment and rescarch—all of which is eminently worth
while, for it is by just such development and pragress that many organizations in
the Chemical Industry have not only made new accident records, but reduced acci-
dents 1o almost the vanishing point.

Your Statistics Committee and sectional officers were very much pleased by the
excellens response of members to requests for 1930 accident records. Through your
couperation the 1930 accident expericnice is based upon the largest number of plants
ever 1o report, and gives, therefore, a more reliable picture of the accidem situation
in the Chemical Industry than has been irdicated by reporting companies in any
previous year.

During 1930 your Statistics Committee reccived reports from the folliwing estab-
tishments : .

15 plants manufacturing carbon products
26 plants manufacturing explosives
11 plants manufacturing industrial gases
15 plants manufacturing acids
13 plants manufacturing chlorine and alkali products
9 plants manufacturing dyes
16 plants manufacturing paints and varnishes
15 plants manufacturing pharmacentical and fine chemicals
16 plants manufacturing soap
9 plants manufacturing and distilling coal tar, and
66 ather plants not classified.

This makes a total of 211 establishments reporting. in comparison to 172 jor
1929 hours of exposurc, however, were slighily Jess in 1930, as was the case in most
of the other industrics, the figures showing a decline of about 17 per cemt from
1929 10 1930. The increase in the number of reporting plants, 1 believe, is ample
evidence of the interest which many members have in their accident records, and
in the efforts of our section to develop reliable statistics.

_According to the man-hours worked, operations in chemical plants during 1930
did not decrease as much as in some other industries. But in spite of the recent
drprcsswn,. and a_dr_op below a full schedule, the chemical industry had a good year.
Onr. lost-time injurics averaged 1550 per million hours worked in comparison to
1847 jor all industries. This rate gave us a rank of tenth in a list of 28 major
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American industries. However, we cannot overlook the better records of the cement,
steel, and machinery manuiacturing industries, whose operations involve many haz-
ards as great as our own.

Qur showing jrom the standpoint i severity of lost-time injuries was not quite
3s good as jor frequency. Lost-time averaged 1.9% days per thousand hours worked;
our severily rate, consequently, was slightly lower than the rate of 1.97 for all indus-
tries and our standing among the 28 industries was fourteenth. Even this rate, how-
ever, was considerahly less than for steel. cemem, and machinery manufacturing.

Injury rates in difierent branches of our section vary widely, Plants manufactur-
ing carbun products had the lowest irequency rate, 5.03. whereas coal tar distiliers
had the highesi, 4.72. Paint and varnish manufacturing establishments, pharmaceu-
tical and tine chemical manuiacturing plants, and soap factories were other branches
of the Scaiion to have higher than average frequency rates. Serious injuries, how-
ever, occur more frequently in other divisions. Dye manufacturing and acid plants,
with better than average irequency rates, have per partial disability rates
exceeded only by snap manuiacturing. Explosives plants, also with very low frequen-
¢y rates, have the hizhest severity rate, due. of course, to the unuvsual hazards of their
operations.

The experience of our own as well as ather industries shows that small plants
wsually have higher drequency and severity rates than larger ones. In general, as
plants increase in size, their injury rates decrease. The average irequency rate of
78 chemical plams employing Jess than 100 people was 26.94, in comparison to 13.04
for 17 plams with over 1000 cmployees. The difference in their severity rates was
equally striking; these rates bring 3.72 and 1463 respectively.

Sume goud records have been made, however, by small plants in all branches of
the industry, A wr refining plant with 36 anployees wem through 1930 without a
lost-time injury: this plant had a frequency rate of 3365 and a severity rate of
038 jor 1929. A record of two-years without a Just-time injury was made by a plant
producing carlsm producs and employing 64 people, Also, our smaller establishments
have made. in many instances, much better records than larger ones in their divis-
jon. For example. a small plant employing 39 people led the explosives division
with & no-accident record during 1930, These arc only a jew of the illustrations that
can be cited 10 prave that saiety can be achisved in small plants.

In discussing our injury experience during 1930, 1 have indicsted where we
rhould Jeok (o impravement in the inture. Many of us are jarticularly intercsted
in comparing aur 1930 cecords with those of previous years hecause of the business
depressiom. We have 106 plants in aur industry with an exposure of approximately
145,000,000 man-hours that have reported in each ui the last three years; the rccord's
o these identical establishments most accurately measure our improvement during
this peril. The 1930 jrequency rate of this group was 20 per cent below their rate
for 1928—3 reduction which was, however, somewhat less that the decrease of 28 per
cent jor over 1300 identical establishments in all industries. This reduction in ire-
fquency inc_ludcd a decrease of 34 per cemt in our faaliny rate during 1929 and 1930
i comparisn with 1628, hut, unfortunately, the frequency of permanent partial
disabilities has risen steadily in the past two years. The decrease in our genceral
freguency rate is largely due to the decline in the frequency of temporary disabil-
ities, While the decline i the fatality rate of wur identical plants is much farger
i many other industries, our experience with other types of injuries is much the
same.

The rise in the frequency of permanent partial disabilities during 1929 and 1930
was largely responzible {fur holding down our decrease in severity to only 6 per
ceut, The reduction in this rate was less than the 8 per cent decrease made by all
industries. The permanemt partial disability rate doubled during 1930 in comparisun
with 1928 and 192, The large drop in the irequency of temporary disabilities, on
the ather haud. resulted in a decrease of 25 per cent in the severity of these injuries.
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Several explanations have been advanced in the Council's Annual publication on
“Industrial Accidents™ to account for the large difference in the reductions of tem-
porary disabilities and the more serious injuries. It is thought that an undue pro-
portion oi effort may have been devoted to minor hazards with the result that the
more serious ones may have been neglected. Also, the increasing use of machinery
may have climinated some minor accidents hut introduced new hazards with more
serious consequerices.

It is also possible that more accurate reponting tended to increase vates, particular-
Iy for permanent partial disabilities with their arbitrary scale of time charges. More
liberal compensation awards in recent years may have had the cflect of increasing
time charges for a permanent partial disability; and furthermore, an injury which
may have been a temporary disability severa) vears ago might now e considered a
permanent partial

We need. therefore, to give special thought to the reduction of our serious in-
juries. The imporance of kmowing the frequency and severity of accidents which
are happening in our industry each year is apparent to anyone scriously interested
in safety. The fact that we have never been able to ascertain these figures from all
the memhers of our Section is regrettable. We have yet to get the most cut of the
use of statistics in the work of preveming accidents. The more they are under-

* stood and studied the better are we able to apply protective and corrective treatment.
"Statistics 10 a safety man are just as indispensable as the compass is to the mariner.
They give him the range and scope of the hazard. They ecliminate the guess work
and a great amount of time ascertaining for himseli that which statistics an give

him at a glance.

Several industries follow the practice of cxchanging full details on iatalitics and
other serious injuries. Many such cases result from accidents whose ciuses arc
unusual and dificult to control. With this plan, however, there is no good reasun
for a similar accident occuring from the same cause in other plants.

In conclusion, I desire to emphasize the value of reporting your annual accident
records to headquarters. In spite of the steady growth of plants reporting from year
to vear, and our particularly good showing this year, we are getting accident re-
ports from only slightly over ane-hali of our members. Every member should take
advantage of this opportunity to check up un his accident experience from year lo
vear and then compare it with other plants in his industry. A good record is always
i:mlii\‘ing and stimulating to the officials and cmployecs of a plant. An organiza-
tion whose record makes a poor comparison with others in its division should cer-
tainly learn the reason for it and take necessary steps ifor improvement,

Furthermore, cvery saicty man should feel it his personal responsibility o con-
tribute his accident experience for the bencfit of the Secction. Our non-reporting
members are certainly not supporting the cfforts of our Sectional Officers to advance
the development ci full information on the probl and progress of our Section
in accidem prevemion work, Our Section is exactly what we make it and we pet
out of it in proportion to what we give, and the growth of the Chemical Section
statistics depends on the support from its members.,

In closing 1 wish to take this opportunity to thank the National Saiety Council
Staff, the Sectional officers, members of the Chemical Section Statistics Committee,
and all members reporting, for the help they have given me in making this report
possible.

Cuamraay Roacn: That was a very excellent report, and 1 certainly hope that
during the next year the other half of our membership that has not cor'nrihutcd ?cci-
dent experience will do s0. 1 know of nothing more stimulating 1o the interest oi }hc
safety commiiltee and men interested in accident prevention than a correct Histing
of accident experiences. 1 know of nothing that causes more cnthusiasm on the
part of all of us who are interested in this human conservation work than to learn

.
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of splendid plant records, covering hundreds of thousands of man-hours without
injury 1o anybody.

P.W, Guaake (Consulting Engineer, New York City): I would like to ask the
auvthor if there have been any statistics compiled conccrmng industrial poisoning
cascs, paruculzrly chronic poisoning® 1 contend that there is scarcely any chronic
pcx:unmg in the chemical industry; that in firms manufacturing chemicals, cases of
acute puisoning occur uccasionally. Those statistics would be of extreme value to
the chemical industry of the country, and 1 was wondering if they have not been
compiled if there was any possibility of securing them in the future.

Mz Keexex: None have been compiled, to my knowledge. We are very fortunate
10 get the number of aoadcms. eveu if we do uat get the details of the acdident. The
name of the company in all cases is kept absolutely in confidence, and we have no
way of knowing what causes the accidents or what the accidents were. 1 do not
know of any way we could do that It could be arranged between ourselves in the
Chemical Scction, if the firms would sanction it: but 1 doubt very much if the firms
would care 10 do so. I know the Natiunal Saiety Council has no records at all as
to the cause of the accidents.

M. Gussaex: There is no thought of geuting the names of the firms; just the
towa) pumber of the accidents in industry during the year.

Mg Kepser: They do not report what the accident was at all. It would be nice
if they would du it. as 2 matter of statistics, but they are not available that I know oi.

Cuamkstax Roacn: 1 wonder if the chairman of the cummitiee had ever called
upem the Industrial Health Bureaus of the several states for that kind of information ?

Mu. Keesen: Not to my knowledge. The best information you get is that some
have died by poisoning. That does not have statistical value.

Cramstax Roacir: I think in most of the states they differentiate hetween cases
of that kind. It may be their statistics might not be very accurate. I am inclined to
think the chemical mdusm has nothing 1o be ashamed of, so far as health conditions
2o, in cumparison with other sectional groups. Prohably if we really kmew the truth
of the matter, there is very much less poisoning in the chemical industry than was
the '-pmlon come years 3go. When we do have poisoning cases of course lhe\ attract
attention. It may be the thing is mer-empham:d but if you are 1o compare the
1l] paid hy warkers from industrial poisoning and that paid by industrial accidents
in the chemical industry, I think all of vs would he more or léss surprised.

C. L. Joxgs (Hercvles Powder Cu. Vi xlmmgwn Del.): The thought you ex-
prea‘ed a while ago wpens up a possible avenue jor discussinn. Take your own state,
for instance: are the files of the Accident Commission open to the general public or
the persens interested in compiling statistics, such as Mr. Gumaer thinks of

Cramwsiay Roacni: [ think they are. We would he very glad to give any in.
formation that is there. As a matter of fact, at the end of each fiscal yvear there is a
report printed of compensable occapational discase cases. That prohzhl\ only covers a
yart of the cases that might he r(-pnncd. because many of them would not be con-
testable: but it gives you some idea of the sickness in the chemical industry.

Mu, Joxes: In other words, a review ould be made of all such cases that oc-
curred and with sufficient detail?

Cramuax Roacu: T think we could get our statistician to throw ot the cases
that might be charged against the chemical industry, once we could determine the
iimitations or the extent of the industry. Just what industries are to be included as
ehomical would fe ane of the difficulties.

A& Kepxew: Sce what Pennsylvania dees. Mr. Ainsworth was here a moment

. T wondered if they had any special statistics.

Drx, Evizasere B. Bricker (Pennsylvania Departmemt of Iaboer and Industry,
Harrishurg) : Pennsyhvania’s workmen's cnmpcmzmm faw does not cnver accupa-
tiomal discases. There are 2 few cases reported in conjunction with the accident re-
pents that come in, but they would not give 2 {air idea ni what it occurring. T am
sure. and T do not think they ought to be used,
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A. L. Arusteone (Eastman Kodak Company, Rochester, N. Y.): I think the
difierence in the cumpensation Jaw makes that almost impaossible. When you take
the states where compensation covers occupationa] discase and compare that with
states that do not, it is uniair, and you get reports that are not at all consistent in
statistics. I think perhaps that is why some of aur Pennsyhvania concerns make such
good records,

Cuamxay Roacr: Mr. Ammstrong. you are a hrave man to make that statement
here.

The next on the program will he a paper W Dr. Elizabeth B. Bricker., of the
Pennsylvania Department of Labor and Industry, Harrishurg, Pennsylvania,

Volaﬂe Solvents—Their Health Hazards
By DR. ELIZABETH B. BRICKER

Chief. Hygiene and Sanitation Section. Pennsylvania Department of Labor

and Industry, Harrisburg, Pa.

The past ten years have witnessed a new interest in a certain group of solvents.
I refer particularly te those solvents having rapid volatilization as ane of their

arupertics. A number of causes have contributed 10 arouse this interest. But if

one factor were 1o be singled out as being thie most significant, it would vndoubtedly
he the introduction and the adoption, in many processes, of nitrocellulose lacquers.
The accompanying economic necessity for the development of better, cheaper, and
mare universal solvents and diluents in the manufacture of these lacquers led
naturally either to the introduction or to the widened application of these same
volatile solvents for other purposes. In addition to their use in lacquers, enormous
quantities -of solvents arc employed in the manufacture of antificial silk, in the
production of artificial lcather, in the dry-cleaning mdustr). and in many other
branches of business where, though possibly not used in large quantities, they
play an essential part in the process of manufacture.

Unijortunate experiences xmohmg explosions and disastrous fires first directed
public attemtion to the necessity for careiul handling of these products. Before
methads for control of the fire hazard had been universally agreed upon, illness in
some of the persons exposed to these compounds was being discovered. The far-
sightedness of the Chemical Section of the National Safety Council in spansoring
the study of the health hazards in the use of henzol was an carly and an outstanding
demonstration of the fact that industry is interested in more than its product and
its property; and that the heakth of the men and women who produce the output
0i a factory should reccive the same careiul consideration as does their sajety.

Knowledge of the effects of volatile solvents on health may be zcquired in two
ways: by laboratory investigation. involving controlled cxperiments an animals and
on man; and by the study of workers who lhave become il while using these
comypmunds. ‘

In the past much oi this work has not come to the notice of industry, as the
reports have, jor the most part, appeared in medical journais and other scientific
publications clusely allied to mudicine. A departure from this procedure has ap-
peared, however, within the past few vears. Many campanies are now zpproprialing
funds for the study of the physialogical effects of their products, and in a number
of instances have published the resulis of their investigations. This iniormation
may reach the industrialist lhrough popular prcsenumons in the newspapers ur in
nun-technical pcnodxcals ar in the form of reprints irom scientific jovrmals dis-
tributed by the nanuiacturers of the compounds studied. -

The actual case reports of illuess produced by expnsure to volatile solvents, and
of many other health-hazardous comy ds in usc in indusiry. continue
to appear almost exclusively in medical journals. It is the compilation of some of
these reports that I have been asked to present to you.
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Accounts of the efiects of the ne\\'!_\‘ developed and the more widely advertised
§oh-ems are und?ubtedly the ones which have the greatest interest jor the manu-
facturer. Thug iar. practically no cases of ill health due to these substances have
been reported in the literature. \Whether this is due to the harmlessness of these
compatnds, or 10 the greater care exercised in their use, is not known. Whatever
the cause. th'ls apparent immunity shovld not lead to relaxed vigilance,

In discussing petroleum distillates in one of the German medical journals, Floret

rcpun«! two unusual cases. One was that of a girl who sufiered irom epileptiform
tonvulsions for a year aiter an acute poisoning from benzine fumes. The other
cse was that of 2 man who, while iifling cans with benzine, lost consci He
developed high fever and became acutely ill.  Later, sores appeared on his body and
in his mouth and throat which, Floret believes, were caused by the excretion of the
benzine through the skin and the mucous membranes. The man died five weeks
after the accident,
. Another atnlmr. :Slieﬂtr. described the case of a man twenty-one vears of age who
iell unconscious aiter emptyving a can oi henzine He was treated in a hospital
anq was discharged as recovered aiter ten days, Later he also developed convulsions
which reeurred every four or five months and were epileptic in character.

ll.wuu‘f' scam that the great amoum of publicity given to benzol and its physi-
ful(lglc?! effects should insure adequate protection in its use. However, ases of
‘llness continue 16 be reparted.  Among those from Germany was that of a workman
whe cntered an empty vessel which had contained benzol. The vessel had previously
been was!lcd out with water six times. Nevertheless, the man lost consciousness
shortiy 2i:wcr emtering it and all cfiorts to revive him failed. As several plumbers
had worked in the same vessel it was thought that benzo! could not be the cause
of death, but at awopsy considerable amounts of benzo! were found in the brain
ind other organs, o this case must be regarded as one of unusual susceptibility.

:i report irom Vienna gives details regarding a group oi cases of benzene
poisoaing occurring in Central Europe. Fifty cases appeared among the women

werkers _in a rubberegaods faciory within 2 few weeks aiter beginning employment.
Seven of these cses resulted in death. 1t would be of great interest to learn the
cxact composition of the compound used by these women. Unfortunately that was
not published in the report, benzene, evidently one of the ingrediems.' being re-
garded as the toxic agent.

Carbon disulphide has been held responsible by certain French observers for a
case of neuritis in which the muscles of the legs and the arms were aficcted. This
man had been employed jor five months in the making of mustard plasters by spread-
ing on paper a mixture composed of rubber, benzine, and carbon disulphide.

Injurious effects arising irom the use of the chlor compounds continue to be
reported.  The German factory inspectors’ report for 1927 carmied accounts of
several cases of poisoning from trichlorethyiene. most of them being merely loss
of consciousness with no lasting effects. although two important cases were included,

one of very serious eve injury and one of death,

A report iram Paris describes two cases of poisaning iroem carbon tetrachloride.
The first case was that of a man wha, on showing slight symptoms. stopped work and
recovered in a few days. The second Case was of greater severity. This man had
been using carbon tetrachloride in @ small, poorly ventilated room in a cleaning
¢stablishment. At the end of his second day's work he became acutely ill, developing
vomiting, headache, dizziness, abdominal pain. and a temperature slightly above
102 degrees F. He iwcame unconscious and was removed to 3 hospital for treatment.
His symptoms indicated invelvement of the liver, spleen, and kidneys but he was
discharged x'rurp the hospital after two months, very much improved in health. A
physical examination one year later showed him to he completely recovered.

The recent controversy on the permissible uses of methano] apparently quieted
down follewing the publication i the agreement between the manufacturers of
methann! and the United States Public Health Service, which agreement went into
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effect July first of this vear. \While a large number of deaths and some cases of
blindness have been reporied as being caused by the drinking of methanol, no recent
fatalities have been reported from its industrial use. At the present time several
investigations are being carried on in well-known laboratories for the purposc of
increasing our knowledge as to the toxicity of this compound both by inhalation
and by skin absorption. With additional data on these two points methanol should
assume its proper place in industry. Certainly with what is known of its physi-
ological action at the present time, it should not be used as a solvent for general
purposes.

In the preparation of this paper assistance was solicited irom a number of com-
panies manuiacturing or using volatile sulvents in large quantities. - The questions
asked reierred exclusively to the kind of protection used hy these companies for
canserving the health of their workers.

The replies brought out little that is new.  The points emphasized were those which
have many times been presented at meetings similar to this one: the handling of
volatile solvents in closed systems: the use oi positive pressure helmets or hose
masks, with an adequate supply of fresh air, by persons cleaning tanks or repairing
leaks in valves or pipe lines, (this type oi wark never to be done by one man alone)
and. in the case oi a tank, only after it has been thorughly stcamed or washed out;
adequate ventilation of workrooms: alternation of jubs ior workers exposed to
volatile solvents with jobs in which there is no such exposure: periodic physical
examination of workmen; and substitution of nomtexic. or at least less toxic
materials, for toxic compounds.

As exhaust ventilation at the point of evaporation of a solvent is the procedure
usually recommended, it was a surprise to learn that three large companies, when
using henzol as a solvent, are depending upen gencral roum ventilation alone. Two
of these companies specified that this ventilation was by mcans of blowers at the
flonr level of the room.

One company stores most oi the volatile materials which are kept within the
plant, in underground tanks, or. in the csc of especially volatile materials, in re-
frigerators. The latter procedure scems to be an admirable method for conserving
matcrial and also for eliminating a health and a fire hazard. i

Another company, which has as a special hazard carbon disulphide, conducts its
process almost entirely under water seals. In cases where escape of this vapor is
inevitable it is ignited and burned 1o sulphur dioxide. .

Education of the workers concerning the potential health hazards of the materials
they are handling is most important. Such education gives them a definite reason
as to why certain rules have been formulated and why they must be obeyed. One
company emphasizes the importance of constant and close supervision hy_tcchnicall,\'
trained men. This is regarded as particularly necessary in the case oi operators
who usc piping. pumps, cte. and arc inclined to apply persunal idcas which might
prove dangerous. . . )

At intervals during the past two years “The Rubber Age” has published a series
of most interesting and instructive articles by ‘Dr. P. A. Davis, Assistant Medical
Director of the Goodyvear Tire and Rubber Company. dealing wi!h'mxic substances
in the rubber industry. Many of these articles carmry a section which shnul(} he of
great help 1o the plant physician and the personnel dvpa‘nmcnt iq th!: selection and
In discussing the subject of physical cxaminations Dr. Davis
specifies in detail the kind of person who should ner be employed '\\'lvcn ‘such em-
ployment involves exposure to the particular substances under cpns:dcra_lmn. The
volatile solvents on which these details are given arc carbon tetrachloride, carbon
disulphide, amy! acetate and other amyl compounds, and acetone. .

In conclusion, 1 should like 10 make a plea for the reporting of cases of ill health .
caused, or suspected of heing caused. by volatile sol\'en_ls. 1 am sure that the files
of the medical departments of many companies contain records that should have

placement of workers.
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)‘:‘}i:': t];:}:ixcxatgdxr:a ;:emiﬁ;_ journals, A lnrac company, with its coms of chemists,
s . v engineers, can make any plant saje. These men are jamili )
with the hazardous substances with which they are dealin 3 nf  recognioe
:?::‘-:J:::fs cﬁﬁf‘l‘s :n; ‘;‘hc ;m;nan Yllreinx;. and ho{\' 10 pm?gtljeg}al;n:l::: f::lc ::.:cr:?fl?;:
Ws. what of the physician in general practice wha, 7 < g
'I;k"l\amlida cob'bl'tf. il because he has been usilig a s:rr:m:;’ r’l::!,;af;;:;m;:ng\
in:j} s;rr,:“' l‘ .lg_c ;n industrial processes and materials is limited. Without aid from
dustry nseli, he cannot be expected 1o keep accurately infermed as to the physi-
clngical action oi the many volaiile solvents which are hbeing developed and wtilized
in r:..lnd suceession.  But he d::cs read his medical jourmals, which carry ocms’i:l;a]
;gin;':]nt \‘I‘:‘:vullgju::( n{ x;u-sc important industrial hazards. The a\*v:rag;'e physician
Ay som, ; re of the effects of the more commonly wsed sobvemts. It is it
waly 1rom the group of newer solvents therefore tha shondd be braught 1o his
atiention hy l'n_-qucm and detailed reports. The sooner we have general knowled, ¢
af the toxic actinn of lh.v:ﬁl' sulitances. the better prepared we shall all be o cm:b; }i:tt
ju:'l"h:.uc.}i‘ln:::;zn !;.llx‘bhc thll .-\sso_cxzximz is attempting to compile records m;
z.{bl‘;hcd e commnlf:c harmg this work in charge depends largely on
: is _rcco'rds. It would '|\c!torne informal personal communications. carrying
;‘cslt(l:flsho:.uxs. to Aemhody in its r=port. With suth conperation from iuduslrrl"
eIt these reports would soon be built up into a uscinl source of information far
referance. .I'ur the more we know about the health hazards encaunered in th
hindling of volatile snlvemts the letter able we shall he 10 employ !hes:compaundg

with saicty, and thus retain for vse v, . . X
tthawed. vse valuable materials which would orherwise be

L'nxlu.\u.,}‘ Koacu: The fluar is open for discussion.

I would fike to hear from [ir. Greenburg on that pa

“13.'1.?»'.\.\?:‘!- Gurrxneee (United States Public Health Service, Washingtom.
! .l oY .“’ff anhityg m.add‘ 10 Dr. Bricker’s excellent presentation of the subject.
! :1 m’ ths ix a"hrld which is comtinually enlarging, and Dr. Brickecs review is
certainly an excellent summary of the present stat i i  the
e oo 3 Il t status of the problem of some of the
. .\er’ Gumaer made an ineresting suggestion last night, namely, that sume organiza-
tht l'{;uh.l continue to compile the literature on each of these substances that comes
i-m :m q‘kn:'p 2 running file of the literature, panticularly the toxic duses uf these
e (r’L wemicals and ss‘:l\'cnls. He supgested that the National Safety Council dn
. e not Tmow of auy mechanism by which the Council could, but 1 think it
wa- an u.n.cr(c‘snnn suggestion and perhaps some of the membrers may know how.

.( l)l).u;f;.,- SREENFIELY ‘(l lut’«m} Viscoloid Company. Arlington, New Jersey): |
;_'\;:u :h :,_.x" nru :sk e, lzjr;cker if. when carhon tetrachlorid comes in comact with

e, the 1mpes are more dangerous than when it is simply infaled or e i
with fumes from an open tank, vl fufaled o there s contact
L'l_)n. quum‘x. 1 think Dr. Hamilen, in ber ok on Todustrial Pojsons in the
'in'u;d_.'. 1ates, has gone into that. It is not su much the carbun tetrachlorid itseli
W l’!c'l I daxu.-cnms. when used an fire, but the priducts of its decompasition, .Slw
m:,,:.v.‘: .r'_s ;{)ms,‘zcnt is the cnpx[m'md whjch i so datigervus under those circumstances
n .: Einvarn G. ..\ftn.-}:a l.-\'ssxsunl Cf}cmisi, . S. Rureau of Mines, Pitlsburgh)".
e Burcay of Mines is making tests of the use of carbam tetrachiorid on fires, and
o

Jwhen 3 used on fires, phosgene, chlorine and hydrachloric acid are the poison sub-

stanwes. 1§ you write du o the Bureaw of Mines, they will send vou the infurmation,
_ Crameatax Roacu: I wonder it we have any recurds of fatalities ur injurics, at
fires, catived Iy carbon tetrachiorid ' )
LA ..\h:nul._ The reasim dor this investipation by the Bureau of Mines was the
141‘;.‘:;_\ of Twe nacy nlf;l wha were working in a compartment where a fire started
and they were using carlbon tetrachlorid and were ki is investigatic :
A re kiflled, Thy iy X ras
Y en this investigation was
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Mu. Geeexrnsp: The investigation also covered the guses that came in the New
York City subway, when that cable came out. Sumebody squiried a Pyrene extin-
guisher on it and the Bureaw of Mines found phosgene was onc of the decompositivg
products at that time. ’

D W, J. McCoxxesl {Metrupolitan) : Just a few weeks ago there was reported
a death of a janitor, who was using a wax comaining tetrachlorid. The wax was
rather hard, and he put it on the stove to melt the wax and the retrachiurid was
liberated and he died after ten miinutes exposure,

Di. Aoekr S. Grav (Director, Burcay of Occupational Discascs, Conuecticut
State Uepantment of Health, Hastfurd) : 1 wis very nmuch interested in Dr. Bricker's
discussivn of carbon tetrachlorid. They are using it nnw in househuld cleaning
madines, and 1 consider that extremely dangerous, because the literature sent vut
with these machines does not dwell sufficiently upon the tuxicity of the material.

1 know of three cases rendered quite il by the use of this material. They are
using it and sending it out for use in small hand cleaners, and they also have a very
wice cleairical cleaning device, in which the individual is fumished with alwwt Gve
gallons of this material, largely carbun tetrachlurid. and instructions for using and
cleaning the carbon tetrachlosid aiter it becomes dirty. They furnish them with a
camvas hag and Fuller's carth, with instructions 10 pour the waterial into the
canvas bag with the cleaaner and put the Fuller's canth io and gear it out into the
afiginal can two or three times, umif it becomes clean. You see the possibilities of
danger to the woman working with that material, using it in a poorly ventilated
room. They do tell you it should be used in a room preferably where there is.
cross ventilation, with a duor opening outside. They read those directions and they
do not do it.

1 know of two cases where it was used in a hasement and one case in which iy
was used in a kitchen, with very unfortunate resuhts. We kuow the vapor is alwyg
five times as heavy as air. I think there are going to be sonie tragedies there.

1t is suggested that children and animals be not permitted un the floor during
its wse, but we ate bound to have children crawling on the fleor while this work is
going on. 1 think if the companies selling that dp not make morg defnite statements
we are goirg to have unfortunate accidents.

Dn Brickes: 1 have asked the Pennsylvania Dry Cleaners” Association w0 keep
us informed of any cases of poisoning from carlem tetrachloride that come 10
their notice, but evidemly none have appeated as yet. 1 shall be glad to learn of
any occurring outside of the state.

Criataay Roacn: Would you care to say somcthing abomt the absurbent prop-
erties of the fluid?

Da. Buwscker: I took that matter up some time ago. and as far as the literature
would indicate there is no toxic effect from skin absarptisn, although you tiave thay
skin irritation which you always have when a substance is nsed which removes the
fa1 from the skin. Since carbon tetrachlurid is used to remave the fats irom clathes
or other substances, it may produce dermatitis.

P. W. Guuaer (Consulting Engineer, New York City) : In one casc you mcen-
tioned where a man was overcome with acute paisoning in a tank, after it wus
suppasedly cleaned and after other men had worked in there—] would like to explain
abowt thal.

You take 2 ten thoussnd gallon tank car and supposedly clean it out; it dnes not
take very much liquid solvent 1o get a concentration which will cause acute prisoring,

Now there are certain gums that are stowly depusited on the inside of tank cars.
that have carricd solvents for a long time. They arc on the inside of the car, and
if you could steam he car out, some of them would.come out, yet not the full amount,
Suppose the car stands for a considerable time after it is steamed out, and then the
men go in; there has been time then for the solvent to escape from the gum into the
atmosphere of the car. On a ten thousand gallun car vou get a concentration of twa

thousand parts of a million. which might cause acute poisaning ; it only takes onc
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cupiul. and it is very conceivable that that amount of materia) might be distributed
;;::;I the whole surface of the car, inside the car film, although it might be very very
im‘ malc:]c 1:;5 :\'{:l:;nztiou in order to emphasize the fact that no one should ever go

o a clos 1k tor any purpos 1 mask g i
has been supposedly dut\;dﬁn?::':‘m::hw‘ e and ancadam, even though i

Cuatraax Roact: 1 tlh'mk that paint has been well emphasized and 1 hope it will
!n' more s.xrungl_r emphasized. 1o the last seven years we have had many tragedics
in New York sufiicient 1o wam us, in backing up the experiences by Mr. Gumaer
alsast somie of these tanks suppusedly clean and irce frem vapors. ) ' ’

1 would like to bear from Dr. Winslow,

e C-E. A, '\\'msw\\' {Professor of Puillic Health, Yale Medical Schoo), New
Haven, Comnecticut) : 1 was very much interested abowt the publication oi our
current cummienis on .induslrial solvents. Dr. Sappington and 1 have discussed it 2
great deal: certainly if the Industria) Health Division did that work of publication
of tur current comments on industrial solvents, there would be such a protest from
manuiacturers of sume of the products as 1o reasonable standards, and such a protest
and sqth fcar on the pant of industry that these figures would be quoted on com-
pensation cases; lhgl the Industrial Health Division would probably be wiped out.
We have 1o recognize quite frankly that there are certain things the National Safety
9umcﬂ can do quite well. No other organization has the ability to get the thing's
intn the acual daily works of the industry: on the other hand there are certain
t!uugs we can not do in our organization, and 1 think that is one of them.

When .x}.u-rc is 3 wremendovsly big jssve Jike benzo), we have to jace it and take
our medicine: but if we were to start out and give a genera) list of solvents and
their dangeruus concentrations, ] can assure yny the reaction would overhalance the
Tetiefit, Thcr_c are other organizations that can do that. The American Public
Health Association can do that kind of thing. They are not responsible to industry ;
|‘h'c,\' can do it and we czn use it but I am afraid it would be a very dan;:cro’u;
tiung for us to do the thing we ought to dn, unless it was big enough to make \'ox;
helieve you had to stand ior it and have 2 big fight. ' ° ’

.l was very much interested in another point. particularly the small plant
listened the other day in the Governmental Officials® Section to an illuminating ad-
dress !»_\' Colnnr] R'."ningct He daced well the fact that where we are following
an entirely practical ideal, if we expect to solve the smal) plant problem it must he
through the sm:lﬂ. plant. He said the anly way to salve it was through action by
favernmental officials and insurance companies. He suggested, 1 think very wisely.
that it \'\'nuld he very well ii nur officials in accident prevention—I would say the
ame with thase cancerned with industrial disease—should devate a very much
lz_rr.c'r part of their attention to the small plant. The big plants can take care
of .ﬂ'zcmse]ves. as }3:- put it, in the accident ficld. What is the use of an inspector
\-lc;x:mg z; Tq:uh.xr tr.!hcnals a big plant that has not had a Iost time accident in three
vears, and ignaring three or four small i 1 i

Them eather comts or four smaller plants in the neighborhood that are having

T think the mast vseful thing to do would be to persuade the governmental hodies
1n devnte a much larger share af their attention to the small plant than they dn.

Dr. C. Q. Sarrixatos (Director Industrial Fealth Division, Nationai Safety
gq:[ml. Chicago) : May I make a few remarks supplemental to what Dr, Winslow
sadl
The has_is upan which information is given out by the Council. particularly in
regrard to Wdusxrh! poisoning. is largely through correspondence. \We write probahly
3.000 iechnical lefter_s during a vear, endeavoring tn answer some of these qucslion;.
Tt seems to me significam that (0 per cent of those inquiries are on chemical health
hazards. As vou arc a chemica! section. you certainly must he interested in that
trend. In other words. there are about 1800 inguiries on chemical health hazards
that we receive. )

Chemical Section

Now. in addition to that, you might also be interested to know that approximately
90 per cent of these inguiries do not come from physicians or nurses. They conte
irom sajety engineers or safety supervisors, which of course is what you would
expect in an organization built up primarily of safety people. We have been recently
asked for the safety precautions necessary in storing fifteen one-ton drums of chlorite
in a large city.

Iva V. Kepxer (Pennsylvania Salt Company. Philadelphia) : We store prohably
a dozen times that much at the plan, keeping it in a cool place where there is venti-
{ation.

Di. Sarpixeros: It would be all right in a large city?

Mi. Repxer: Yés. 1 do not know of any place where they would have restrictions.
That is enly onc tank car or two.

My Guraaek: In reierence to Dr. Winslow’s remarks regarding compiling in-
furmation un toxicity. 1 think it would he a great benefit to industry, state depart-
ments «f healil, and labor, and also engineers, w have this iniormation avaituble.
Before 1 can do any work an ventilation, 1 have 1o know how wxic a materia) ix
how many particles of materizl a worknan can breathe without endangering his
health. A firm endeavoring to use 3 new sulvent wants to know how safe it is to use,

The ideal thing would be to carry un rescarch and deternrine the texicity of all
these materials: but that is obviously impracticable and waould require a long, long
time ior that work. However, there is information on many materials, and on a
great many materials there is no information at all. Somc of the information is n
ahscure foreign journals that the average persm would not have access to. My
thought that ] discussed previausly with Dr. Greenburg was thay we could compite
the information that /5 availahle—nat publish it. but possibly bave it on file for Dr.
Sappington to give to any one asking ior information on toxicity. It would he a
great saving for everybody in that work, if he would give the references. estahlish
a guod bingraphy on the subject.

The American Chemical Socicty, Paint and Varnish Scction, is preparing a mono-
graph on lacquer raw materials, and they are giving the properties on the very
many solvents and materials vsed in lacquer. 1t seems as if industry would benehit
from such knowledge.

Dk, Wixstow: That is a practical suggestion, and I think Dr. Sappingten will
canfirm me when 1 say he is quite ready to do that. One of his principal values te
the Council memixers is his readiness to give any such information in correspondence.

Pr. Sarmxcron: I think, if I may he allowed to say another ward, there is a
distinction which Dr. Winslow has made between documentary cvidence, which is
broadcast over the emtire country, and the other methad which we use through cor-
respondence when we discuss specific problems : there is a distinct dificrence hetween
the interpretation of information given in those two types of media. Now there is
much more chance for misinterpretation in prinied documentary evidence of the kind
that we put out in our pamphlcts, than there is when a member writes in jor in-
formation on a specific problem, and gives vou exactly the problem he wauld like to
know about. I think.that should be emphasized, and probably that is exactly what
is in Dr. Winslow"s mind.

Da. J. P. Leare (United States Public Health Service) : This is alt very inter-
esting, and 1 think very profitable.

In regard to carbon tetrachlorid, to make the record complete, probably several
of vou know of instances that were cited. in Kansas City, with affidavits, and so on.
with fatal results, supposedly. from the use of one of these cleaning machines, using
carhon tetrachlorid. From what 1 saw of the data, it did not Jook conclusive that
that was the cause of death or probahly sone toxic effect,

Cuatrmay Roacr: Mr. Timm. do you care to join in the discussion?

E. A, Tiea (Standard Oil Company of New Jersey, Bavenne, New Jersey):
1 just wanted to state we had an electrician who was cleaning a motor with carbon
tetrachlorid, spraying it in there, and the man was using 2 g=s mask at the time;
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:.ut }}‘n: ;uvk «52{ the gas mask and he was slightly overcome. Of course we took him
s ll :0::;:, alin a:ll‘!mg\'zi\'c h:}r: the necessary treatment and he came around all right.
without the appliczli;nnii he::l fﬁfbon tetrachiorid, if phosgene is generated there
Mr. Guaaex: Ii y i i
e ! p; :1’::; poI|:1 t-_\mu' commutator is sparking very badly vou have intense heat
M. Tistse: The mutor was st down,
G i i o o e e ke e
distilace. | womder i1 MGty ¢ n ‘.mso_nmg rum henzine, llu} is the petroicum
enough of it to have had su}:fr_:pé‘ﬁc}:?:?u? it.uﬁs on that. We certainly make
}I\._)u.FIJ‘;.\x:: 1 know of one fatal cse of gasoline poisuning,
w‘.’. ) _._n .\.\]u}.u. (Slkandard 0il Comypany of New Jersey. Elizabethiown, New Jer-
sev): The last spaker commented that he knew i an occasion of death due ¢
gz;;.lmle vapor. Just what manner or nature was that?, )
simi:;r.'r—"r::.s‘ “:); :“l‘:\"uc;:a 1:;“:;-13 x}: s’al;t {hjnz as petroleum benzine. it quite
A 0w ¥ » e
car in a tightly clf:scd smal] garzge. We kn:\:‘":lg: s;;hinst.‘:::ir:)ax:dg \’:\3?“:1 u,\:;nd;c
\\'a\s‘_thf only l'ms'xhk cause of death, a1 the autopsv. Py tly
¢ kinow of a lot vi cses, pari axi “ 3 ]
2o in 2 long sring of tank arsl in :“‘ll::r‘:. ‘an ,:1:; :;;&cr;;r:::;r;_:d :rll‘c:z; ‘:’?s
ang:ul ::L and ;;n: tramp (n; all“'a_\'s found dead when the tank car reaches the rl;fincrl:f:
atytaN Roacir: Gentlemen, the floar is still i i it
whether the subject has been exhausted. I was vcr\-utxx)xﬁu‘chﬁ:';:g;es:lucs;?:. u': dﬁlu)bl
\\ inslow szid glmut irequem plant inspection of small plants. 1 think that r::;ni::
is carned out in rmr.?'t states, 1o give very much more attentiun to small plants than
10 very large anes where they have such engineering services that the olice ins
tim made by the dqmmncn. ts of labor is net very helpiul. After: all voun.mp:‘c(;
rcmemhgr that our authority is hased upon police puwer. When we gt; in, we &
:mx dﬁn in I:i\' :;!\']mg permission of anybody, The state comnuands a certain lhing'
e done. and while we try to “soit pedal” thar parmicular as i inspecti
we would m'xhcr. £6 in there, if we have the aI!:?lity. to gaul:.‘e c:o::;uﬂ]?n'; ::;\!;:‘:lu“
matters.  Primarily the Authurity of 2 sute inspector is 2 police authority, and :\":-
do very much better with that kind of service in medium and large si;;d lants
than _prnlably we do‘iu plants only employing a few people. h pants
\ it is much more difficult 1o c«_mn'n:e 3 man cmploying ten or fiiteen peopie, that
the plant requires a great deal of safety anention, than it is to convince a verv ‘larnc
plant cmplq,\'mg a lf!rgc number of people that the salety program is an important
part of their vperatng program. It is possible 10 go into the small plants ;nd see
that plant premises are reasonably safe, structures, buildings, equipment are sa.l'c-
suarded. and i thase were the major causes of accident. there would nat he anv
problem ahout it at all. hecause we would not ask the help of anybudy to make
plant premises safe so far us buildings and equipment are concened. =
However, ii you look over your records vou will find that unguarded machinery
or dangerous structures are not the major causes of accidents in industry, hut that
}hc unseen things that are not altogether visibie at the moment whm-a:'x‘im rectar
is llm'.e. are‘the ones that we have to guard against. and that is where this.xszictv
eavcational deature comes in. 1§ we were to ispect small plans once a month
J{which V'O sate dies. nu state. T am sure of thar, they would not have an inspec-
tion jurce large enough, and I du not helieve they ought to have it Lirge cnouqh to
do that) 1 doubt even then i it would make the plamt very much safer unlcsg we
aan sell the thought to the man that operates the plam, that is on the frremisei ‘all
the time, o that he hecomes sajety conscious. Diwn in anr state we are trying 1o
do thay through anmal sate-wide imer-plant safety comtests. that will 'cr.-n'lf
employver .hz\’n}g ten or more people to enter the contest. ’ permit
I have in mind an accident in a tank that cost three lives in a small plant. No
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kind of factory inspection could prevent that type of accident.  One man entered the
wank that was sour, was overcome, and another entcred, and he was overcome; a
third went in, the superintendent of the plant was the third man, and he was over-
come by the vapors, and then a fourth man went in and brought out the other three
The three of them died. The superintendent of that piant certainly was not safety
conscious, because our rules are printed, published and posted, that MO person shall
cnter 2 tank without a life line, and a fellow workman on the outside at the end of
that line. But these rules were disobeyed. and probably had never leen followed out,
for the reason that in that small plant the man who was responsible for the operation
of the plant was not safety canscious.

We can do a little to sell safety in a plant. The insurance carrier can do a great
deal, and most of them do a great deal, in selling safety in the small plants: but I
am not a bit sure 1hat we are going to solve the prohlem of the small plant until
we can cducate the man cmploving ten or twelve peaple, that he has just as grave
responsibility resting upan him for the safety of those men. as has the man who
employs five hundred or a thousand people.

Mg, Guumar: 1 spemt abowt five years in studying 3 panticular industrial poison-
ing and giving free service to plants where that panticular chemical is used, in en-
deavoring to get them to use proper precautionary measures, and it is my opinion
‘that in industrial poisoning, the problem of the small plant is even greater than in
the case of accidents in the large plant. I infer that the only solution to that, as
Dr. Winslow mentioned, is better state supervision.

Now the larger plant is being penalized by the poisoning of the small plant. The
small plant docs not take the interest that the larger plant does. In most cases I
have never encountered any difficulty at all in getting the larger plant to make
changes in their ventilation for precautionary measurcs. They are willing and anxi-
ous 10 do it. Tt is very scldom that the small piant {ollows recommendations will-
ingly. I have even had to get the firm I represented 10 state that they would refuse
10 sell them the material if they did not make changes. That shows vou the im-
partial attitude or the attitude of large produccrs to protect the health of individuals
cven at the expense of their own sales. .

In Mr. Roach's state about a year and a hali agn, 1 happened into a plant, and a
man was using the solvent in cleaning off tires. just before they were wrapped. He
was down in the basement, in 2 corner of the room. where there was ahsofutely no
ventilation. The man looked anemic. I warned titem at that time, that it was a
very dangerous condition. and that they should put in exhaust ventilation. They
had been in financial dificulties and did not do it. A month from that time the man
was dead.

The problem is the small plant. I think there is room {or improvement in the state
inspection. The inspection of these solvent toxic materials is left to routine factory
inspectors. Very few of them knaw about proper use of these solvents and the
ventilation. 1f each state would have at Jeast onc man cspecially trained in this
particular line, and they had gradually acquired—like Dr. Gray has in Connecticut—
a list of all the plants in the state that are using chemicals, and this particular man
made inspection of that plant, and of the amount of the air necessary, it would go 2
long way toward solving the problem. .

A. V. Berortst (Youngstown Sheet & Tube Company, East Chiczgo. Indiana):
1 am interested in a stee] plant hut we also arc associated in chemicals in a way.
1t strikes me that nothing was said about the use of self-contained apparatus in the
tescue of men who had heen overcome from poisonous fumes of some kind, ammonia
gases or fumes from oils. and the like. I would like to hear an expression from

some of the members as 1o what they do in the training oi men as to the use of
seli-contained apparatus for rescue work.

CrARMAS Roacit: Is there anybody here that can answer the question?

. M YaxoeiL: I might answer that. We are in the petroleum manufacturing
industry and we realize it is hazardous. You are morc or lecs constantly in contact
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with gases. Not as an answer, but as a preventive, 1 migiht recommend the very
close scrutiny of the possible dangers and warn the men against entering into gascous
areas without the necessary equipment. We also try to emphasize that to emplovees
particularly in our prucess uperations, by giving them at least once a year instruc-
tion in the pressure prone method. You can always pet a capable instructor. We
emphasize the pressure prone method of resuscitation.

We usually ctch the men ajter their shiits and reimburse them ior coming there
56 there is a considerable number of the men entering into that training, and after
they have that it makes them more conscious of that danger. In case of necessity.
although there are plenty of them I have seen get ot of there, I would hate to have
my life depend on their ability. it does make them safety conscious and in a
number i cases it is advantageous,

Mg, Brrouisy: We may have a break in the linc in the ammonia building: the
men in there possibly may e overcome. How do vou get them out?

Mr Tiux: As far as the seli-comtained apparatus is concerned we find we can
add the fresh air hose line to the gas mask: that is, if the man is overcome. If the
man is nvercome in the first place, we can get to him with a twenty-five or fiity

foot length ni fresh air hose. We have not discovered any case vet where we have:

to use a self-contained hreathing apparatus, cither a Gibbs or McKay. We use the
ammonia cunister (ype of gas mask, with a fifteen hundred or two thousand ¢ c
canister 1o it

Mz, Berogvist: 1 think any plant. of any size. ought to have a man drilled in
McKay or Gibbs apparatus. We recently had a Bureau of Mines man, Mr. Grimes
of Vincames, Indiana, come up and train some of our men. It seemed we could do
with green mien: in the use of McKayr apparatus, you can train them in a short
period of time. We trained then in a memh. They can go through the process,
take the machine apart: we held competitive drills with those men aiter one month
training, three teams: we it them through a smoke reom for three minutes, chang-
ing the apparatus, sterilizing, shutting off the bottle, sierilizing. putting on the
gogeles, made a complete change of four men in twelve minutes.

M. Tistar: I you have use of that type of seli rescue. it is a fine thing to train
a man. We did back in 1920 train 2 man in the use of the McKay machine. We
found it was 2 two hour machine at that time: a man trying to get into the 1ank
car would have 20 awful jub on his hands,

Me. Berovist: In 4 vk car it is impossible to do that.

We also use 2 power blower. We have a little different situation than you prob-
ably do in“a chemics] plant, because with the gases and @rlon monoxide being pre-
sent you may have them spread around.  With the power blower, if you do not set
them duwn in an atmosphere that is absolutely pure. you are lable to blow gases
or draw gases into the blower and blow them to the men.

Dr. Evwamn G. Memex (United States Bureau of Mines, Pittshurgh, Pennsyl-
vanial: There is a represemative here with the Bureau of Mives, with a gas mask
exhibit. 1 invite you people to write in and tell your experiences and ask what
suggestions we an give to solve your difficulties. There are a great many of these
difficuhics we never hear about and maturaliy we can not fmprove the equipment.

Fraxx Scorr (Hamlin and Company, New York): I am representing the Con-
solidated Gas Company in New York. In connection with this question reganding
‘rescue work. thiey have cars cquipped for emergency service. They have on theru
the two hour apparatus and also the hali hour oxygen breathing equipment: we re-
cently have ingtalled enc hour apparatus on our larger holdings. I do not think it
is #encrally known that they have the one hour oxygen breathing apparatus. The
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GEORGE WIDUA, Chairman
Woods Brothers Construction Company, Lincoln, Neb.

The first s2ssion of the Construction Section convened with General Chairman
Gearge Widua presiding. ) )

CHARMAN Wipva: Jt is a great pleasure to sec this large assembly and I bid
you welcome, . i .

1 want to say that I think the chairman of our Program Committee. Mr.
Tubesing. has arranged a fine program, one of the finest that I can remember
in the Section, and 1 think we will all learn considerable from the speakers who
are to deliver the papers. N
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