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w '"“¿fsz'it*
of the n*}cct, "Cfeanbg in «he 

iM lt only with sand U astb f methods

in IttB. * •
f l la

- a »  «M, A c he* (hat mom thne ago, namely 
. _ 7 f e  KateMl Safety Council authorised the

to y * ! !  y *  R i l K u l iifi h f f

» ieraed. The««me«» «Hbt or tenmember. «
tw  fern ^ h a  m  tried to iw w ir waA "Dace i  health harard edst in general 

a ? b l i £ e w S « w r  Ao4 aaoood, T f «och a harard exists, what b  the general 
ortH t of the heian* and. U posrifck. «rtmt b  a rough apgroodmatioo ol the penoos 
^ ¡ Z i t T m A T h m m ir  Andtha inal q m * »  “!> »  th b c o ^ tte e  com.der 
*Tprohle» of such tngwrtancr (hat the National Safety Coondl ehookl engage in 
• itmlv «I A« praUcn u  a whole ?"

« ¡2  mnnuttee alter aeecral meeting» arrived at an answer to these questions
■nd 1 Ukc to briely read (he oondott of dits committee to you.

-It is the oomnuttee's opunoo that where«« «and blasting is conducted a potential 
kannt »«*«*« and that in most cases workers are exposed to the inhalation 

of t:*t-  deal to a greater or lesser degree depending on the duration of their » »a 
mnA tv »  td woecu whkh might, tp irr certain oocxMont, be injurious to health.

For thTeecoad question, a study of sflicosis. die corumittoe felt that the National 
Safety Council eras not jmtified in maksag a study of the problem of silicosis as such 
hn&Lfe Africa, in Australia and m this country by the Lotted States Bureau of 
J i ^ m  j i S  and by the United State. Public Health fe rv «  at
other* BfaK*s,ooasMierabie dma has been «cumulated on the production of sihcosi,
» ¡ T  £ r a t a  from silica dust and it was the feeling of that committee thal
the National Safety Council would not be justified in studying this problem of silicosis

- ^  .........  . did feel that die problem of sand blasting was of very
,, ^«nrtjw ee and that it was justified in recommend wig to the National Safety 

E Z L T S m  a Study of sand hiastmg as a harard in the United States be made 
TWm  a t a resrif of that recomnunfetion, a rather large committee was formed 

tor the «tody of t H  Masting as a harard in the United States but I won't hire you 
with a f a t *  •»  members but 1 would like So point out the agencies represented 
TWre were three nun from umversttie*. several industrial physicians, several saiely 

r a r a o u a t i r e s  of insurance mterestt. duee representatives of government 
Z S r i r s .  of the state departments of labor and of health, three
Z m r a i t r m  of health and medwal orgashrations. two representative* of mdu.try. 

im r  - from each of four targe orgauiratsons making sand blasting equip 
u u  n a n  hi « uitt of fan and Mower compares, representative* from three 

-a * e  oreaniratfons and three adhriona) representatives from the National Sau 'v  
C ^ u * 4 m m i« fro ir  the Metals Sect««, the Foundry S«tvm. and the Steam Railroao

~ ~  It was 'tsought that this large «anm^ttee might do fuctice to all of tn.»c 
■ ’ imerested m sand Wasting and every effort was made to get their sn-w.

m l  get a cxuirsbutioo irom them in the way • ! iniormatior. which m y .t
wiy the 11 ■■aiiliiir r m its a«**

The c b m Nh  goI its fund* frem the National Safety <. <*« d ' ( forget iu»» 1 • *•



|42 fw n tM  CwfW i—Sttionti Stfrty CoontU
^  «  — * ¿ T  • - £ *  •« —  .« - r  . «  or -  •»«—  "

p,Jh)ic Health Service gtmrmwly «kwixtcd __  ~ltnft *  ^
of the sanitary « flM tn  who t a  ***? Hcatth Senrke and «he
mwk in the field. Thu. the United SttMa tf* study. The obi«t of
Safety Council were able to cooperate »  |  blastinc operator»* in
^eftady , I briefly stated, was to nuke » w w y ^  . idottify the various kinds
!hi. country •«! I w j m m  * ”*of equipment with the maker» and l ^ e  eqwpm^V a «hole, 
to get a reliable sample or crow-sect ■ putting equipment, comparing the

•Ke purpose ww to nmke a ^  health protec
amount of dust m the air with *h«Pr®|*r J““T Afrkan experience, the Australian 
tion. We have these standards irom J ^ r i  and from the experiences of
experience, the Burwuof Mine, necessity of harm* any
the United States Public Health Service. dust should be permitted
further investigation to ** toportSTthing to determine was just what
in the atmosphere of *l**?tr0T !  «Atmospheric pollution. .
any given industry disclosed m the way •¡■¡¡¡“ijr j.C a b in e ts  and certain special 

(v* fim  »wdied « r t» « *  » *  “  ,« h  »  • •»>
type*. We studied sand as an j*j£wed making a sanitary survey
¿¿ri grit. A rather uniform pj*no« J*Jg nxxn in which there were two
of every plant visited. For. «’“ "’P***’fJ S d  make sketches of the room and alt the nieces of sand blasting equipment, we wouldmaw construction of
s s l « .  w ,  ^  r ’. t T ’. r s S r f ¿ « t l »«»(-*►

s  ■ *A t r i s i - ’ i S
Z S T Z t t  S S W f i i  S - 5 A -  « -  -  — 1 »»'l -
TĴ L ¡<« -.cr, wi,h
tests of the amount of dust m the ro«n ^  t o{ was housed to get an

«>»£“ • « » « " h'* ', h 01 * * " ”  '

,hTo .vkluatt Ih. haim lab« »* W . kl*o
petrographical analyses of the kefs with a history of the exposure and a corn-
made occupational analyses of t obtained as many X-ray pictures
pletc history of tl.eir occupations „articular piece of equipment under study,
as we thought might be pertinent to the pwttadw^ piece ■ v ^  ^  ^  of

We were primarily interest«! m eat importance. For example, we
these X-ray pictures might lead ^ A r f w i s t in g *  equipment in an atmosphere con­
found a man who was working around “ as^ B ‘ faWe standards and than man 
,ami,«ted to a lesser extent than ™ ™ m b c r J y Z *  and his chest was entirely 
had been working there for a ' ^ Re , as * rtiai proof at least that he was
negative to silicosis- T,,!s . ,|’,RJ clipat}0n and that would serve as a check on the

' sT a U f^ T  wbidhTwc* had *  ■*

- -  *H&>e -to'“ ... ”produce these chests m practir.i > ^  was ,,r(ltective devices We made a
Another very important '*'r,,n' d t(lfrc is practically nothing available that

survev of the literature this subjet * ^  wa,  made at a well known plant
is „{ anv value. Our first st,,d> M t|iat time all the available literature
in Bridgeport about six or seven scars ago. .
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had W  to reveal anything at all in the way of actual studies on protective value
of helmets, respirators and masks. . . . . .  .. t . .

A t the h«gt—k«g of this study we sgain went over all the literature that we had 
and failed to find anything of note and so we included, with our other• wmk. a 
rather detailed study of some of this equipment, and, finally, we have had the litera­
ture of this whole subject under scrutiny for some time and will be prepared to 
discos the findings with the other investigators in this country and abroad.

I should like to repeat that there are four general types of equipment, including 
rooms, barrels, tables and cabinets. In the case of tables, cabinets and barrels the 
worker usually is outside of the piece of equipment. He may shovel a lot of small 
castings into a barrel and close the door of the barrel and then be in the general room 
atmosphere but outside of the equipment. In the case of the sand blasting room, of 
course, the worker actually is inside of the room where the blasting is being done and 
in this latter case it is absolutely essential that he be provided with some kind of
protective device. ,  , . , .

The very first thing we did at the beginning of this study was to find out what 
kind of safety blasting equipment was in use. We wrote practically all the manu­
facturers and they kindly sent us lists of all of the equipment they made. From 
this we computed that approximately 28 per cent of the equipment was in the form 
of sand blasting rooms, about 44 per cent was in the form of barrels and about 21 

' per cent in cabinets and about 9 per cent in tobies. There is some variation, of 
course, those figures are rather rough but, in general, those figures express the 
types of equipment that are being used in the sand blasting industry.

Another important question that came up was “In what kind of industries is this 
type of equipment to be found?” We found that 65 per cent was in foundries of 
various kinds including 22 per cent in forges and heat treating shops and about 13 
per cent spread over many miscellaneous kinds of jobs. After we had iound this 
we decided to canvass these manufacturers as to what they considered their best 
equipment, in order to study certain pieces of the best equipment available.

We tried to get approximately 28 per cent of rooms to study and 44 per cent of 
barrels and about 20 per cent of cabinets, and so on. We tried to see that the work 
was spread out among the foundries, as a rule, to the extent of about 60 or 70 per 
cent and to forge and heat-treating shops to the extent of 20 per cent - in  other 
words, we wanted to get a real sample of industry as a whole. Then we made it our 
business to study several of the best pieces of equipment of each manufacturer.

Now, the objection may be raised that by doing this we avoided the study of the 
old equipment, but that isn’t so at ali, for we studied all equipment that came along 
by a selection which I will explain afterwards but we made it our business to get
the whole of this equipment. . . .  ,

One of our committee members raised the question that in certain states the 
operation might be on a higher and better plane than in others because of labor laws 
and for that reason we spread our study over some eight states including the state 
of Wisconsin, which is supposed to be on a very high plane from the point ..t view 
of labor supervision, and other leaders.

Now, I am going to pass around a survey form which we used and by means ot 
which we attempted to get all information that might be of any importance in each 
one of the plants, without overlooking any of them. We planned to make these 
sanitary surveys, get all the information and all the data pertaining to the equipment 
and its operation and, finally, close by getting our dust-count and computing it (and 
this was done in some laboratory, either at the one at the plant or at^seme nearby
plant_the City Health Department or some place of that type) and then, alter-
wards, to compile our results.

To go back to the study of the question of silicosis, I want to point out that there 
are really four factors which enter into the production of this pulmonary di ease. 
One of these is the composition of dust and it is now fairly clearly established b-it
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ordinarily have been considered as safe, namely, barrels and tables, the worker is 
exposed to a greater amount of dust, for example the worker gets almost twice as 
much dust as in die case of bonds and six times as modi ?n the case of mud blast 
tables. W e am convinced, as a rem it of this study that in many cases the use of 
sand blast b an d s and tables is far more injurious than the use of sand blast rooms 
w hen die worker is provided with a  positive-pressure helmet of a satisfactory type.

Now cabinets are widely used in this industry but they form a smaller part of the 
equipment and, as a  general rule, are used more intermittently than the other types 
but in certain cases, even with cabinets, there is an exposure of nearly eleven million 
particles of dust per cubic foot of air.

(Slid* No. 2) This picture shows the technique which we employed in studying 
the value of some of the masks and respirators. Our apparatus is so arranged that 
we can do three things at one time. We have a control device for sampling the dust 
and this other one is the device which samples the dust of the blasting room itself 
and with the device (c) here we take a sample of the air from under the helmet and 
sample it in the apparatus marked “A”. While the worker is sand blasting materials, 
therefore, we have been able to measure die dust concentration in the sand blasting 
room and at the same time test the air tinder the helmet with which he is provided, 
and, finally, by the use of this apparatus marked “B” we have been able to measure 
the actual amount of air which he breathes—the outdoor air with which the helmet 
is supplied. I would like to show you the results of this special study which we made 
on the provision of fresh air to helmets and its effect on the dust concentration under 
the helmet.

(Slide No. 3) This shows one such study made in the sand blasting room. The 
blasting caused five hundred million particles per cubic foot. The worker was pro­
vided with a helmet to which the air was supplied. This air contained three-tenths 
of a million particles per cubic foot, that is, about three hundred thousand particles 
per cubic foot were going to the helmet itself. Now then, under those conditions, by 
varying the amount of air going to the helmet, we tried to find the relationship 
between the amount of air going to the helmet, (which, as I said, varied from two 
to six cubic feet,) and the amount of dust under the helmet. Our results were ex­
tremely erratic. We wondered why that was until we realized and took into account 
the fact that this helmet was provided with a metal screen in front of the eyes of 
the worker. This screen was open and, of course, at six cubic feet, a good deal of 
air would be blown out through that double screen in the front part of the helmet. 
However, at other times the worker might direct the stream of sand in such a way 
that it might hit one of the castings and bounce back and strike the double screen 
in front of his helmet and actually some of the dust would enter the front part of 
the helmet. We tested this theory out arid found that that was the case and I am 
going to show you the results of the second series of observations made when the 
double screen eye-shield was replaced by a suitable piece of glass.

(Slide No. 4) Here we have the double screen replaced by a glass eye-shield in 
the helmet with approximately six hundred sixty-five million particles of dust per 
cubic foot of air and where the air pumped into the helmet contained three hundied 
thousand particles of dust. Under these conditions a very orderly arrangement re­
sulted between the amount of dust under the helmet and the amount of dust in the 
air supply (you will notice that the air supply was six cubic feet of air). It would 
seem from such observations that it would be reasonable to conclude that the amount 
of air that should be supplied to one of those positive-pressure helmets is approxi­
mately six cubic feet. Now that particular helmet was an ordinary heavy canvas- 
type without any fancy fittings of any kind and I think the explanation is simple 
enough—that when you supply approximately that much air, it can only come out 
through the bottom of the helmet—around the base where it fits to the man's neck 
and shoulders and there is very little opportunity for any dust to infiltrate in this
manner.
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I ahoaid tta  to faring to your attention one of the important statements mads lor 
Dr. Crtadnrg at the done of his reaarfcs on the im Jasp of protective devices. It a  
similar to Dm ap faaep of yonr first-aid devices. Periapt jw r  piont a  completely 
aateod  fan! fat sis n a d a  tfane you are not—or poriapo even in six days.

& m « w  W . Dooak ( P rett ft Letchwortb Co., BtrifSo, New Y ork): Dr. G nm ; 
bar«, fat taking tfaoee taste showing the relative values of the room against the barrel 
mid the table type of sand blast, are those results of teats taken over a period of 
tkno o r a t one particnior time? For instaace, in the barrel type, were day  taken 
while d a  barrel was being dumped, and isn’t it a fact that most of the dust would 
be accumulated a t that particular time?

Da. Gamutauac: Those tests were taken for all the time that the piece of equip­
ment was in operation. 1 didn’t explain die slide that goes to show this sampling 
apparatus and I judge that you got your ideas from the one picture, la  general, 
we fasten the apparatus around the worker’s neck and let him wear it while he filled 
the barrel and while he dumped M and daring the entire time while the barrel was 
turning. In other words, we tried to approximate as closely as possible the actual 
exposure.

Ms. Dorax : I don’t believe it is customary for die barrel operator to wear any 
protection except a respirator.

Dr. Greenburg: It isn’t customary to wear any protective equipment. That is 
what made the study so interesting from a preventive point of view. It shows that 
we have been thinking that these people have been well taken care of while, in 
many cases, they have not. I think the answer is simple enough. It means that the 
manufacturer of this equipment should look at these barrels in a more critical way 
and make them so dust tight that no dust can get out of them.

Mr. Doran : That is the point I wanted to bring out. Could we use air-tight 
equipment in barrel operations ?

Dr. Greenburg: I think it can be developed. '
Dr. A. S. Gray (State Dept, of Health, Conn.) : I would like to say in connection 

with the study of maintenance that I have seen this study made in Connecticut and 
many splendid pieces of equipment were lending hazards to situations because they 
were not properly maintained. And these, too, had been used for heaven knew how 
long! Good helmets, because they were not in good repair, were subjecting individuals 
to definite hazards and so far as sand blasting was concerned, most of the barrel 
hazards that we found were due to the fact that the barrels were not properly main­
tained. Most of the ventilation lines were in bad condition and good equipment, just 
because it had not been kept in good condition, was adding hazards in many instances.

Dr. J. P. Leakf. (United States Public Health Service): I should like to ask Dr. 
Greenburg if there is any hope of getting away from using silica for this purpose?

Dr. Greenburg: I think not completely. At least, not at the present time.
I was very much interested and gratified to meet one of the executives of a plant 

where I was temporarily engaged and he explained to me how they had been using 
steel grii instead of sand and 1 think that in the future probably a great deal more 
of the steel will be used and, from the point of view of safety, it is a very satisfactory 
solution of the problem. '

M r. Dorax : Dr. Greenburg, in connection with that last question, I would like to 
say that, so far, we have not discovered anything that will make a mould like sand 
and I guess we can’t get away from that entirely.

Dr. Greenburg: That is an interesting point. When we began this study we in­
tended to go into the different castings like dean castings and dirty castings but, 
unfortunately, some of the other factors so far overshadowed the amount of sand on 
the castings that we didn't have any clear results along those lines. Now, in spite of 
that, I think that a dirty casting, that is a casting with a good deal of sand adhev*og 
to the casting, does pollute the atmosphere to some extent but 1 think the use 1
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A. C  Schultz (Bncyra Erie Company, So. tiihnmkM, Wfau): I would like 
to give jron an outline of what we arc doing to protect our «and Mom man at oar 
giant We have about fifteen or twenty «and blast man and they are on the job and 
off the job for about two week*. At the end of each two week*. X-ray picture* are 
taken of them and before they go on the job they are examined and after they come 
off die job they are examined again.

Cbaimcam Bennett: Do you mean that your men are examined at the end of 
every two week*?

Ml  Schultz : Yes, every time they go off the sand blasting job.
I have also been wondering if there is any real good way of checking up on sand 

blasting?
Da. GnxNBuac: Well, certainly X-ray pictures are an excellent way of checking 

up on the conditions Under which the men work. There is no question about the 
study of the amount of dust in the atmosphere and the use of good equipment being 
a good protective check. That is probably the best thing to do and also to use the 
best equipment you can get.

Mb. Schultz: W e do use the best equipment we can get.
Da. Gbeknbuxg: If you do that and then check up the workers by means of the 

pictures every four or six months you are playing pretty safe.
Chaibman Bennett: Dr. Winslow, would you care to make some comment on 

this paper? .
Da. C.-E. A. W inslow (Yale Medical School, New Haven. Conn.): I am enor­

mously pleased to hear this paper. I have been, for some years now, the Vice Presi­
dent for Health of the Council and have had to bear some of the reactions from 
earlier studies and it is a particular pleasure to meet with this one. It is a pleasure 
to me to see that these investigations of sand blasting operations are not only sound 
and scientific but seem to yield results which will be highly satisfactory. It seems 
to point the way to controlling one of the most serious problems in industry. I think 
the Section and the Council and the other Sections concerned can be very proud of 
this investigation.

C hairman Bennett: It has been the custom in the Metals Section to show 
pictures of some recent changes in mechanical equipment and safe practices in our 
industry. Mr. Oartel. who has always looked after this feature, has kindly consented 
to show us a film relating to the foundry industry.

Developments of Safety In Foundries

By JO H N  A. OARTEL
Chief of Safety Bureau, Carnegie Steel Company, Pittsburgh, Fa.

(The following list of slides showing safety devices was produced by Mr. Oartel, 
with, in some cases, a brief description.—Ed.)

American Steel Foundries, Chicago, Illinois
1. Results of poorly designed and defective trunnions on early type of steel 

flasks. This shows an accident due to defective trunnions.
2. Poorly constructed and unsafe flask 'runnions. This shows defects in the 

construction of the trunnions.
3. Carrying large grab bucket with improper kind of chain which did not have 

a hook.
The entire weight of load is depend, t on the small gagger iron, which broke 

causing bucket to fall on workman. Proper diains were available blit .'hanimell
neglected to make change.
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General Chairman—Gkooge H . W a iih ,  U nkti Pacific System. Omaha, Safer. 
V ice-C hairm an-'^. A. Booth, Canadian National Railway*. Montreal. Qwo C*md* 
Secretary—J. L. Walsh, Missouri-Kansas-Texas Railroad Co, D iU u, T ea« . 
Chairman Poster Committee—L. G. Bentley, The Chesapeake aad Ohio Radway 

Co,, Richmond, Va. <
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Chairman Committee on Prevention o f Highway Crossing Accidents—E. G. Evas*.

Louisville ft Nashville Railroad, Louisville, Ky.
Chairman Membership Committee—Vi. H. F ailing, Central Railroad of New Jersey.

Jersey City, N. J. . „  .
Chairman Publicity Committee—Frank E. Stwhjse, Pennsylvania Railroad. Uncago.

Chairmen Public Relations Committee—K . J. Flanigan, Chicago. Milwaukee. St 
Paul & Pacific Railroad Co., Chicago, lii
W. A. Booth, Canadian National Railways, Montreal, Q ue, Canada.

Chairman Engineering Committee—A. E. W illaka.n, Kansas City Southern Rail­
way Co, Kansas City, Mo.

Chairman Committee on Present and future Activities—J. E. 1-onc. The Delaware 
& Hudson Corp, Albany, N. Y.

Chairman Committee on Accident Causes and Remedies—T. H C arrow, The Penn­
sylvania Railroad, Philadelphia, Pa. ^

Chairman Safety Contest Committee—A. V. Rohweder, Duluth, Mis;abc arid North 
ern Railway Co, Duluth, Minn.

Chairman Healf  Committee—Va. J. W. Ghormley, The Delaware and Hud so:: 
Corp, Albany, N. Y,

Executive Committee—T he Officers and
C. F. Larson, Missouri Pacific Railroad Co, St. Louis, Mo.
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The first session of the Steam Railroad Section convened wit1, C.-u. 
George H. Warfel presiding.

C hai rman W arfel: Gentlemen, the annual comention an

©
Steam Railroad

Ottoni IMO-SI

Tuesday Morning Session 
October 13, 1931

GEORGE H. W A RFEL, Chairman 
Union Pacific System, Omaha, Neb
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Safety Section, A.R.A.-Steam 
Railroad Section, N.S.C.

Section Officers 1931-32
Chairman—C. T. Bailey, Chief Safety Agent, Oregon Short Line Railroad.
First Vice-Chairman—C. E. H ill, General Safety Agent, New York Central Lines. 
Second Vice-Chairman—C. L. LaFountaine, General Safety Supervisor, Great 

Northern Railway.
Secretary—J. C. Caviston.

(NOTE: The following pages contain a condensed abstract of the records of the 
sessions of the Safety Section, A R A —Steam Railroad Section, NSC, as published in 
full by the American Railway Association in a booklet entitled, "Proceedings of the 
12th Annual Meeting of the Safety Section, Washington, D. C., October 4 to 6,1932")

TUESDAY MORNING SESSION 
October 4, 1932

The sessions of the Safety Section, American Railway Association—Steam Railroad 
Section, National Safety Council, convened in the Hotel Washington with Chairman 
C. T. Bailey, Chief Safety Agent. Oregon Short Line Railroad, Salt Lake City, Utah, 
presiding. The invocation was given by L. G. Bentley, Chesapeake & Ohio Railway.

Report of Committee on Relations with National Safety
Council

By RO B ERT SCOTT
Director, Insurance and Safety, Atlantic Coast Line Railroad

Mr. Scott said in part: Your committee finds pleasure in reporting that much 
satisfactory progress has been made in the direction of co-ordinating the work of 
both sections with the view of avoiding duplication of effort and expense and to the 
end that the cause of safety might be advanced.

The first annual meeting of the Steam Railroad Section. National Safety Council, 
was held in Philadelphia in October, 1915, while the Safety Section of the American 
Railway Association held its first special session in Boston in September, 1921. Both 
of these sections have been functioning properly and well ever since they came into 
existence, and have been a powerful force in the i eduction of avoidable accidents.

On September 2, 1931, a meeting was held in Chicago at which there were present 
members of the committee on relations and officers of both sections. At this meeting
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