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Using the Transactions

Each edition of these Transactions is a
library of safety experience. Hundreds of
men and women—Ieaders in industry, trans-
portation, insurance, and governmental
agencies -give the best of their knowledge
and background to the cause of accident
prevention at the Annual Safety Congress.

This knowledge and experience, accumu-
lating year after year, is of great value to
progressive industrialists and businessmen.

Plan of Arrangement

Safety ideas, topics, and problems, as well
as personalities important in the field of
safety, can be found by reference either to
the Table of Contents or to the Index at
the end of Part 2 of the volume.

The Table of Contents lists (a) General
Sessions, (b) Subject Sessions dealing with
problems common to many industries, (c)
Industrial Section meetings.

Subject Sessions and Industrial Sections
are arranged alphabetically. In the body of
the book the several meetings of each In-
dustrial Section are printed as they appeared
in the daily time schedule of the original
program.

The detailed alphabetical Index makes it
easy to find specific safety material It lists
hundreds of items in three ways; (a) sub-
jects discussed, i.e., absenteeism, dusts,
safety shoes, welding; (b) speakers in the
case of formal papers. Speakers' names are
printed in italics; (c) Industrial Sections,
i.e.,, Chemical, Construction, Food, Marine,
etc. Under each Industrial Section are listed
the subjects of its complete program.

Xi

Use the Transactions . . .

... To solve accident problems of foreman-
ship, protective clothing, dermatitis, welding
operations, ventilation, substitute materials
and many others.

... To aid in meeting such special war prob-
lems as off-the-job accidents, war conser-
vation of personal protective equipment,
wartime fire protection, and women in war
industry. These subjects receive special em-
phasis in these Transactions. The Early
Morning Sessions (Man to Man on the
Job) stress (he proper approach to employee
training problems faced by all expanded in-
dustries.

... TO obtain speech-making materials for
the safety director or business executive
who plans to speak on accident prevention.
In addition to facts and authoritative opin-
ions, this book contains many splendid ex-
amples of safety talks which can be used
as guides or models. In addition, much of
the material can be used in local publicity,
plant publications and bulletin board an-
nouncements.

... To learn the points of view' held by the
leaders of the safety movement These
leaders, as officers or members of the Coun-
cil's Industrial Sections, or as puhhre officials,
contrihupte ideas which can be u<ed in the
organizing of safety programs

.. To gain a better understanding of the
National Safety Council's services and the
national safety program A survey of the
material contained in the Transactions will
supply the reader with increased knowledge
of the growing power of the safety move-
ment and of the means by which this power
is expressed.
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VENING SESSION

October 8, 1946

I’ruirliug: W. Dean Kerren, Second Vice-Prcs., Lubermens Mu

( Summary
W. DEA N KEEFER :

The activities of the Standing Commit-

te*s and of the Chapters are contained in

printed report, copy of which was (is.-
tributed to those in attendance a¢ Sunday’
Executive Committee mecting, Additiona)

Copies wil] he mailed to aJ| Chapter Chair
men and chrcscntativcn.

lbat the ASSE has continu("d to g

the total of Chapters to 30. T am informed

I woulq like to take this opportunity to

. ©Ommend  ghe Sccrelary, whose untiring

responsible in po small

; Weasure for these increases. Jp the dis-

rge of Secretarial duytjes he has visited

“ith each of the chapters ang many of the
b POSpective chapters. This has necessitated

Considerable traveling in additio
doties.

i to office

to the chairmen ang members of the
ing Committees, They haye served
Ut 2 two-year period, 3nd have
a splendid job. 1 especially wang
d the Committee on Revision of
titution ang By-Laws, They worked
WYY On a mogt difficult assignment.
will discuss their findings , little later
program,

B X was voted that e neminations pe

¥ closed, and ghe Secretary instructed
R Unanimous baiey electing the slate
tiicers presented hy (),e Nominating
Wtoe (0 serve the Society in the re-
offices for the 1946-1947 seagon.
M GObwINn (Chairman-efect and
Dir, Philadelphia Electric Co.):
iriny fellow-memher nf ASSE,
. First, I want 10 thank the Nam.

Committee for selecting me (o head 1

row,
eight new Chapters having been added dyy-

ng the business year now closing, bringing

of Procecdings)

this organization, and also to thank each
of you for your confidence in honoring me
a  with the office of General Chairman, and
placing me ip a position to serve you,

I am not 80ing to make 3 speech. How-
cever, 1 do want You to know that after

s

that I wip do my utmost to Carry on the
aflairs of thig Society in accordance with
the tryust you have placed in me,

It will pe my aim to help bring safety
cnginecring closer 1o professional rec
nition by the other engincering societies, [n
order to accomplish this, we must have yoyr
wholehearteq support in maintaining  the
standards of ayyr Society on 3 high plane.

A. D CADDELL (Secrelary, ASSE)
In addressing the members on the Important

contronten) the Committee, Recavse of war-

it was not always
possilile for Committee members to attend

meetings, numerouss meetings

were held, it was necessary to carry on a
large amount of correspondence, ajf of
which was given consideration in reaching
the concensys presented to (he membership
in the August, 1946, issue of the Society’s
News Letter, as provided in Secting 1 of
Article VIIT of the Cnnm’tuu’ﬁn, orn amend-

nents
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"!Honomry Life Member—Major R. W. ScHroeper, Glenview, Illinois.

{Gemera! Chairman—Warter T. Jonnson, American Airlines Inc, La Guardia Field, New
[ York.

bWie-Chairman— Giunertr F. Tyier, Pan American Airways Inc, La Guardia Field, New
E York. :

Seretary--Russeet. F. Houvren, Trans World Airlines Ine, La Guardia Field, New York.

.. American Airlines Ine, La Guardia Field, New

ering Commiltee Chairman- -Aian W, Davras, Air Transport Association of
e America, Washington, D. C.

ort Committee Chairman - Fowaro T. LEp, Factern Air Lines Ine, Miami, Florida.

s Committee Chairmon- -S. J. Mivrer, Capital Airlines (IPCA), Wachington, 1} (.
Committee Chairman- Dr. H. K. Epwarps, Eastern Air Lines Tnc, Miami, Florida.

Committee Chavein-

A. N. Cuarman, Trans World Air Lines, Inc, Kansas
Misconri.

and I'rogram Committec (hatrman - Fowrrr Rarker, Air Transport Magazine,
gom York, New York.

Representatives—

KCo. Gienert F. Tear, AC, Washington, D (.
Fruix 1., Baker, USN., Washington, D. C

Chatrmen—-

G Broomer, Trans World Airlines Inc, Kansas City, Miscouri.
€. Curriss, United Air Lines Inc, Chicago, Hlinois.

Lrverer, Acro Insurance Underwriters, New York, New York,
tative—F. P. Marcont, National Safety Counncil, Ine, Chicago, Thnois,
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ed freely by t
on Revision and
that the draft ©
sented in the report
it appear that any

isi as
f the Revisions
is not perfect, nor does

e Articles of Gov-
provide for raisin

ards of membership,

/ .
seary implements for the better fun

and for the general
improvement © onships throughout
imp

i [ h
1f further amendment 13 required, the

) A
wth National Safety Congress, 194

i A
have been provided.

ways and means to con-

inted
Committee  has  been appoint 10 e
sider uggestions already pres ted ,“ndcr
Committee will continue to functt
lew administration. N -
””;tl was voted to adopt the Rcvx's\:‘:\: by
presented in the /\ugusk 1046, issue
“Eag ing for Safety. .
h;:(gmciN” gG Power, chresentahvec orf
Chc:;'olct "Division, Gmcr?l Motors“dozm
poration )acksmvillc, Floqn;lra, m::::(y an
P tional address on “Selling - ) -
lqsp“:itr:;r’? Mr. Power interspersed his ad
'(zlmcs: wit.h numerons iluniinated drops.
ress
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News Letter Committee
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:_ D. L McCurry, Westingliouse Air Brake Co, Wilmerding, Pa.
8 Fren G. Yeston, Deleo-Remy v, General Motors Corp, Andersen, Tnd
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E. Brug, Dir. of Personnel, Chrysier Corp,

Safe Utilization of Mcmpower~]ob Analysig

By G. H. METz
Wage and Salary Administrator, Camden Plant, RCA.-Victor Division

Two important aspects of industrip) man-
Rement today are job analysis and safety
engincering. Our experience in the Camden
Plant ha< been that these two functions can
S0 operate thag they are cnmpk‘monlary to
ach other,

The safety section can provide guidance
nd assistance jp developing the techniques
of job analysis and particularly iy applying
the findings of job analysis to the specific
Rfety problems encountered in the plant.
¢ Job analysis on the other hand provides an
& mportant source of

% The Camden Plant jol, analysis program
WS initiated in Scptembcr, 1943,

. which insyreqd cooperation of the in-
: liate and lower levels of supervisiog
first eight

Ped and changes made dictated by the
of the operating departments,
‘emncfusion of this preliminary pe.
8 complete jol analysis staff was re-
. t consists of four job analysts
E®e chief job analyst who were sched-
W amlyze all the Camden plant jobs
two-year period. When all was in
2 series of supervisory
L ere heid in which the Purpose and
e of the Program were describyed
® M the benefits which supervision
 {rom the Program in the form
0 in_solving some of their moyre
Similar SESSiONg were

held 14 which were invited the oflicers of
our hourly wmion and the shop Stewards,

These meetings were designed 1o elicit
the Cooperation of the lower levels of man-
agement angd through them and the union
leaders ta insure the assistance of the rank
and file employees without whase help the
Program could net succeed.

Bcginning in F(‘bruary, 1944, the Sys-
tematic analysig of jobs was begun and
was completed in June, 1945 By virtue

of these analyses an| subsequent analyses

cnrrent use but also a¢ historical material,

In developing cur job analysig
hased primacily on work Previously
the U s ) i

The firg
1oh anatysic schedule jdenti-

type is identification information
portion of e
fies the joi,
localinn, the ¢
to the occupation and the names of the
job Analyst and the foreman wio are re.-
sponsible for (e content of )¢ schedule.
A brief summary of the job s
included in this part of the schedule afso
for ready identification of the major

in working
with physically handicanpcd applicants ig a
application of (his section of
the jobh analysis schedule,
Patt and main b, of the
information gathered describes e work
that is done. In this section 5 detailed de.
Shen af the varione tasks of the joh

The third
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production and ansome cases, w i rather
Qhenlt to impress them with the fact they
are not going to getoout production, efii-
cently and economically, at least, without
getting it out <afely.

And then there is the worker! Did yon
ever go around a shop amil try to get Just
one employee to admit that perhaps he will
be in the hospital at the end of the day
as the result of an accident due to a cause
attributable to himself? 1f you haven't, try
it sometimes and you will really have your
eyes opened. Most workers feel that acci-
dents will happen—but not to him. 1t is
always “the other guy’ who is going to
get hurt and yet, look at the accident
dtatistics—mounting  steadily day by day,
month by month and year hy year.

Why is this apathy displayed by the
aalient groups which go to make up a suc-
cessful safety organization? 1t is hecause
safety is a necessary and dry evil.

Safety is like anything else. To be suc-
cessfully sold, it must be advertised. [ am
not going] into the ways and means of
accomplishing this  selling job, 1 merely
point out the necessity of it. Safety must
be glamorized and dramatized. We know
that most of our work in safety must deal
with the human mind - that at least RS per
cent of all accidents involve the human ele-
ment. It is, therefore, only logical that
we must go to the advertising and pub-

1ath National Safety Congress, 1946

licity felds to get our subject acrose to
those whom we wish to participate 1 the
wafery cifort,

I do not mean to propose that we make
a2 “Rarnum and Bailey” sort of a thing
ont of safety, forgetting the old funda-
mentals and the actual engineering phases
of the business, But [ do say we mudt
reach the three units of our safety struc-
wre in such a manner that they will take
readily to our teachings. I'm of the school
that helieves “any means to reach an end,”
co long as that end is the reduction and
climination, if possible, of accidents, Some-
times such an attitude can get us in trouhle
_like that time | plastered a large, grue-
wome picture of four cevered fingers over
thie front page of our plant safety paper.
But, do vou know, we didn’t have a single
tast time accident for three months after

thft picture appeared? For a long time -

ere was considerable talk about safety in
that plant. )

I do not advocate such a thing as a steady
diet, but it serves to illustrate the point.

I'erhaps this taltk has not given you too -
much for digestion on the subject “Use |

of the Safety Organization.” | do hope,
however, that it has stimulated a little

thought and if it serves no other purpose %

than to get you to go hack to your plant
and get something under way for safety’s

<ake, then 1 feel my job has been well done. .

:
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The cause of accidents 1o not always
physical. Mental attitndes arraing from en-
vironment of family or domestie difticulties,
worries over financial responcibitities and
illness, all contribute to our accident rate
as do accidents caused hy pliv<ieal condi-
tions

Accidents occur when workmen are emo-
tionally upset and in a state of nervous
tension. Many accidents are cau<ed from
lack of foresight. A man starts to do his
job without considering the eclements of
risk involved or the method of attacking
the particular task. Many accidents can be
eliminated if we have the knack of using
more foresight along with our hindsight.
Someone said that no <afetyv device has
ever been invented to take the place of the
one just above the ears. To make safety
procedure operate successfully, it is nec-
essary that workmen understand rules or
suggestions for safety not only to the ex-
tent of knowing what is expected of them,

but why these rules and suggestions are ’

important.

Family s!rif:, finances, sickness and other
distracting difficulties are exacting a toll of
accidents which is incontrovertible. Man-
agement can and should interest themselves
in such matters to aid the workmen to re-
lieve the strain, if possible, so he may give
his undivided attention to the detailed per-
formance of his work.

Many argue that ill health, rather than
carclessnese, g responsible for most of our
accidents. | cannot join in this belief, but
concede that health of any individual s a
real factor and any good accomplished by
industry or society to raise the standard of
health, no doubt, will be beneficial. The re-
sults of the recently adopted health and
welfare fund and its effect on our safety
performance will bear watching with keen
interest. ‘

The gross carelessuesq of shiftless work-

Taccident standpoint.

Vil National Sajety Congress, 1946

ers is one of the real problems from the
These are men who
cannot he educated, instracted or warned.
This type of worker will soon find it diffhi-
cult to secure employment. Regardless of
the characteristic habits of the employer,
no one has a right to expect more than a
good day's work. No man should be forced
tn do a day's work which brings fatigue to
a point where he is apt to be injured. Tt is
just as sinful to require a man to do more
than e is capable as it is to permit him to
do less. Common ordinary harse sence,
with future planning, will correct the proh-
lem.

Our accident records show that accidents
among the non-Fnglish speaking classes are
greater than those of the Fnglish speaking
classes. Management cannot offer the ex-
cuse that the problem of the non-Fnglish
speaking employees cannot be properly at-
tacked. There is a way to do it and, where

facts reveal accidents on that account, man- 3

agement must shoulder the responsibility.

We are living in a2 most competitive age. §
Profits per unit of production are being re~ B
duced, and the proportion of accident ex-

pense that the investor bears is forever

being increased. Speed is the order of the
day. Timesaving seems to he the factor 3
but, in spite of speed in production, travel 4
by water, land or air, the accident records,

as a whole, show constant improvement.

Discouragement and unhappiness are

tential causes of accidents. The distress and

unhappiness hrought about by the great wargy

was of devastating effect. We have felt ity
effects but, even so, we mmst he on the
alert to keep alive the will to live and
safely. We know that industry is now ow
a full speed schedule so we must keep-p
with our safety work. The job is big,
let's prove we are equal to it. If we d
furnish leadership, T am sure you will
that the men in the mines are 100 per ©
hehined vorn,
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WEDNESDAY AND THURSDAY AFTERNOON SESSIONS
Octol>er 9 and 10, 1946

I'residmg: General Chairman Herbert F. Heil

Cash Register Co.

, Editor, Factory New*. The National

Summary oj Proceedings

The sessions of the Employee Publica-
tion Section opened with a joint luncheon
sponsored by the Industiial Editors Asso-
ciation of Chicago. Westbrook Van Vor-
hees, of the "March of 'rime,” was the
speaker.

Transactions of the Employee Publica-
tions Section are being published separately
in the November-December News-Letter of
the Section.

The Contest

Certificates of Merit were awarded to 15
employee publications which had done out-
standing work in presenting safety mate-
rial. All certificates arc of equal rank.

Class /—Magazines

The Seebuife Voice—J. P. Seeburg Co.,
Chicago. |

The Carbuilder—Pullman Standard Car
Manufacturing Co, Chicago.

Midvale Safety Bulletin—The Midvale
Co., Philadelphia.

Studebaker Spotlight — The Studebaker
Corp., South Bend, Ind.

Petty News—Petty Geophysical Co., San
Antonio, Tex.

Class I1—Newspapers

The Chatham Blanketecr, Chatham Man-
ufacturing Co., Elkin, N. C.

Contact — Canadian Industries Limited,
Montreal, Que.

The Bendixline—Bendix Products Div.,
Bendix Aviation Corp., South Betid,
Ind.

Wierton Steel Employees Bulletin, Weir-
ton Steel Co., Weirton, W. Va.

The Kearnygram—Western Electric Co.,
Kearney, N. J.

Class Il11—Mimeograph, Misc.

Carborundum Safety News — Carborun-
dum Co., Niagara Falls, N. Y.

T. L. L. Safety—Trinidad Leaseholds
Limited, Pointe - a- Pierre, Trinidad,
B. W. I

Safety and Health and The Accident Rec-
ord—Western Electric Co., Hawthorne
Works, Chicago.

The Safe Supervisor and Do's and Don't*
Western Electric Co., Kearny, N. J.
Your Safety News—U. S. Gypsum Ox,

Chicago.
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1946-1947

General Chairman—C. E. Morfrc,

Safety Dir.,
Chicago 90, lllinois.

Kraft Foods Co., 500 Feshtigo Court,

First Fire-Chairman—Gf.okce H. Stef.l,

Safety Dir.,
St. Louis 2, Mo.

Ralston-Purina Co., 835 S. 8th St.,

Second Vice-Chairman—Hima) A. Kikmm. Dir. of Safety Education,

Industrial Commis-
sion of Wisconsin, State Office Bldg, Madison, Wis.

Secretary—Emerson Brandt, Nickerson & Collins Co., 435 N. Waller St., Chicago, Il

News Letter Editor—Donald (». Hansen, International Milling Co., Minneapolis 1, Minn.

Program Committee Chairman—E. G. Quesnel, The Borden Company, 350 Madison Ave.,
New York 17, N. Y.

Trade Association Committee Chairman—Paul L. Schuler, Dir.,

First Aid & Safety,
Theo. Hamn Brewing Co., 720 Payne Ave, St. Paul 1, Minn.

Publicity Committee Chairman—*Carl Clements, Dir of Safety, National Dairy Products
Corp., 230 Park Ave., New York 17. N. Y
Health Committee Chairman—Dr. Paul W. Rush, Corn Products Refining Co, Argo, Il

Visual Education Chairman (Posters and Films)—George Barry, l)ir,
. tions, The Borden Co., 3638 N. Broadway, Chicago, 11l

Industrial Rcla-

Engineering Committee Chairman—F. G. Hutziey, Safety Eng. Campbell Soup Co, 100
Market St., Camden, N. J.

Shlisties Committee—W. F. Leonard, Jr.,, Southland Ice Co., Dallas, Texas.

Perm-Industrial Service Committee Chairman—Walter H. Lloyd, Editor

, Kraft Foods
Co., 500 Peshtigo Court, Chicago, III.

| Groin Handling & Processing Division—H. J. Aldrich (Chairman), Sec, Spencer Kellogg
| 4 Sons, Inc., 98 Delaware Ave., Buffalo 5, N. Y.

fc  Ralph M. Hartmann ('Vice-Chairman), Quaker Oats Co.,
T Rapids, lowa.

Gordon Morrison (Secretary), Kellogg Company, Battle Creek, Mich.
"Refrigeration Division- W. F. Leonard, Jr.,

P. O. Box 791 Cedar

(Chairman), Southland Ice Co. Dallas,

rag..Martin Cernetisch (Vice-Chairman) Safety Dir., John Morell & Co., Ottumwa,
Bp lowa.

Sioan Childers (()Secretary) Safety an Southwest Ice & Diary Co., 2807 hirst
||y National Bldg., Oklahoma "City, Okla
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| General Chairman—Hazer, 1. Lrenke, RN, Thilmany Pulp & Paper Company
Kaukauna, Wisconsin.

Vice-Chairman & Membership Chairman—Fstner Ramsey, RN, Sinclair Oil Refining
Co., East Chicago, Ind.

News Letter Fditor—JoaN Ziano, RN, Industrial Nursing Consultant, IHinois Depart-
ment of Health, 1800 Filmore Street, Chicago, llinois.

Publicity Chairman—Risean Porter, RN, Chain Belt Company, Milwaukee, Wisconsin.
Program Chairman—FTHeL Buwcrson, RN, Sears Roebuck Company, Chicago, Illinois.
Nominating (haéirmon—Miss Lucirte Harmon, R N, Detroit V.N.A ., Detroit, Michigan.

Visual Fducation & lLiaison Officer to 1 omen’s Div.—Heror Henoriksen, R N, Minne-
sota Diepartment of Health, University Campus, Minneapolis, Minn.

Members of Committees

News Letter Fditor -Joan Ziano, RN,
Marearet Lacry, RN, Ascociate Newsletter Editor, Chicago Tribune, Chivago, 1L
Atice Parmer, RN, Trans World Av Lines, New Yark City.

Publicsty—Rispant Poxter, RN, Chairman.

Frizaretn Anprews, Air Reduction Co., New York, N. Y.

Vizcinia P’ranN, National Folding Box Co., New Haven, Conn,

CatHeRINE DEMPSEY, Simplex Wire & Cable Co, Cambridge, Conn.

Program - EtneL BurcesoN, Chairman.
Mzs. Manrcarer SurtivaN, Continental Casualty Company, 443 Wrightwood Ave,
Chicago, Illinois.
Granvs Jannxe, RN, Industrial Advisory Nurse, State Health Dept., Seattle, Wash.
eminating—Miss Lucitte Harmon, RN, Chairman.
Mrs. CarneriNg GAGE, RN Larsen Canning Company, Green Bay, Wisconsin.
Mrs. Avta WiiTtey, RN, Allis Chalmers Company, Springfield Works, Springfheld,
{inois.
wwal Lducation—-Heipe Henkiksen, RN, Chairman, Dept. of Health, University of
Minnesota, Minneapolis, Minn.

& Staff Representative- Jane SOWek, RN, National Safety Counncil.
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have no medical setup there, hut we Mo. |
said they should call the Henry Street nurse,
and they will do that Hr said they can't
do that because the union would get mad.
If we spent two hours there in the day shift,
the twilight shift and the midnight shift
would want two hours, too. What's the
answer to that?

MISS HARMON: That’s a real prob-
lem. We are constantly being faced with
it. It goes back to management’s fear that
what is given to one group of workers,
if it is not given to all groups, will cause
moie disruption in labor relations.

We have gone on the premise that when-
ever possible, and when the individual nurse
is willing to work at odd hours, we will
supply as much nursing service on the
other shifts as we do on the daytime shift.
That is only possible when your nurse is
witling to do it We have had nurses go

out at live o'clock in the morning, for
instance. Right now we have one who
works from six thirty in the morning until
eight, although our regular working hours
are from eight thirty until five. We have
one nurse who has gone out at eleven o’clock
in the evening to cover the change of shifts.

I don't think that is a solution for the
problem at all. It is merely an attempt
on our part to give as much service for
each group of workers as the group during
the day is getting. But | am afraid that
it will trecorne increasingly difficult for us
to do that, as time goes on, and certainly,
where you have only a small group of work-
ers on any one shift, it isn’t possible to
employ a full-time nurse for each shift. The
solution to the problem depends upon how
willing your nurse is to sacrifice her work-
ing hours, and probably very few of them
would be

Marine Section

Executive Committee
1946-1947

General Chairmen—Carter Kendall, Bethlehem Steel Company, Inc., Bethlehem, Penn.
V\ct General Chairman (Executive Committee Activities in Nnv York)—Willard F.
Jones, Gulf Oil Corporation, New York, N. Y.
Advisory Committee (Past General Chairmen)—
W. C. Garbutt, Pittsburgh Steamship Company, Cleveland, Ohio.
Carl E. Holmes, Marsh ant! McLennan, Inc., New York, N. Y.
Captain Edward C. Holden, Jr., United States P. & I. Agency, Inc., New York. N. Y.

Captain E. W. Fiske, Jr, Marine Transportation Dept.,, Socony-Vacuum Oil Com-
pany, Inc., New York, N. Y.

John S. Hunter, The Atlantic Refining Co., Philadelphia, Pa.

Captain Frank H. Cogan, The Delaware, Lackawanna and Western R. R. Co.,
Hoboken, N. J.

Arthur M. Tode, Consulting Engineer, New York, N. Y.

Assistant General Chairman (Programs, Meetings and Conventions)—H. M. Wick, Ameri-
can Bureau of Shipping, New York, N. Y.

Assistant General Chairman (Membership)—E. P. Herc.es, U. S. Employees’ Compensation
Commission, Washington, D. C.

Assistant General Chairman (Ship Construction and Repair) -John W. Thomson, Ship-
building Division, Bethlehem Steel Company, San Francisco, Calif

Assistant General Chairman (Marine Industrial Relatims)—T. E. Huehanan, Marine
Department, The Texas Company, New York, N. V.

Assistant General Chairman (Public Relations)—Cornfiius H. Callaghan, Maritime
Association of the Port of New York, New York, N. V

Assistant General Chairman (Posters)—Harold J. Sfgrave, Mine Safety Appliances
Company, New York, N. Y.

Secretary (Admiralty and Maritime Counsellor) -Henry C. Kidfnrach, Hagen ami Eiden-
bach, New York, N. Y.

Editor, Marine News Letter—Captain Henry Bi.ackstone, United States P. & I. Agency,
Inc., San Francisco, Calif.

Assistant Editor, Marine News Letter -E. F. Lange, Bethlehem Alameda Shipyard, Ala-
meda, Calif.

Regional Activities and Committees

Chairman, Coastal Regions—Admirai. J. F. Parley, U. S. Coast Guard, Washington, D. C.

Assistant Chairman, Coastal Regions Captain G. M. I'mannfmiiitr, United Slates Coast
Guard, New York, N. V.

Director Atlantic Region---Tiifodokf Ckiskr, Federal Shipbuilding and Dry-dock Company,
Kearny, N. J.

Assistant Director, Atlantic Region-s-Herman J. Norastrom Nrwrmrt New Slwpb*Lading
and Dry Dock Company, Newport News, Va.

Director, Gulf Region -Joseph F. Zucca, Consolidated Steel Corporation, Orange, Texas.

Assistant Director, Gulf Region Ernest Richard, Mississippi Shipping Company, New
Orleans, La.
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Dire,tor, PaMn /[’#(>n & mi 1 ‘lrwikv, Water fumt [-inplo\riAtonalion, San
brannsco, ( alit

Assistant Dire,tor. P>i<tfi, Av*nur S 1. Smiiii, < 'oii'-olidatcd Steel (orporation, J.t'1.

Lo*. Angeles, t ahl

Director, (,reai Inks* Region f **imsm Mariinsmn, Pickands Mather am! ( oiiipaiiy, ( le\c-

land. Ohm

IUrritor, (anadum Region lon\ W M<Giihn, < anada Steamship Lines, Ltd, Montreal.
I' (3, Canada

Director, (hu> River Regnor i. O Cnhitiin, Dtavo Corporation, Neville Inland. Pitts-
burgh. Pa

. lairman, McGrady Rodgers Company.

Aitislant Director. Ohio Durr Dctjton 1.
*itt«iVourpjh. Pa.

Director—All Inhnul tVatcrua\
Washington, D. C.

l.ovn A. Blanchard, Office of the Chief nf Engineers

Special Service Committees
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L?< KFNRACH, American Bureau of Shipping, New York, N. Y.
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Crfsap, Isthmian Steamship Company, New York, N. V.
New

Cluiirmim, Stevetiomu/ (ommittee ANDRFw A. Nm.son, T. Hogan am! SonT, Inc..

York. N. Y.
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ance Company. New York. N, Y.
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Vice Chairman, Puldicity <md Publications Committee H. C Brandon, Todd Pacific

Shipyards, Inc., Tacoma Div, Tacoma, Wash.
Clwurm<i#i, Engineering ,md Minimum Standards Committee—A. J. Smith, Marine Office
of America, New York. N. Y.
Chairman, Tankers Committee fAMTS E. Moss,

ington, D. C.
Chairman, V. S Navy Yards Safety Committee K B. Landry, Safety Branch, OTR,

Navy Dept., Washington, 1> C.
Chairman, Maritime Associations Committee- -Frank C. (recorv, Waterfront Employer*
Association of San Francisco, San Francisco, Calif.
Special Maritime Advisor |Il. L. Seward, Yale University, School of Engineering, New

Haven, Conn.

Special Government Committees for Safety in National
Defense, Shipbuilding, Inspections, and Personnel Training

Chairmon, Nmml Committee for Safety in National Defense—CArr F, F, Saundem
(CEC), USNR, Office of Industrial Relations, Navy, Dept, Washington, D. (

Chairman, Neiv Ship Design and Construction Committee—Vick Admiral F. L. Coch-
ran*; USN, Material Section. Navy Department. Washington, 1). C

Chairmon, Technical Committee (Design and Accident Prevention Measures)-- }ame* L-
Bates, U. S Maritime Commission, Washington, !). C.

Chairman, Ship Inspection ¢ ommittee and V. S. Corentwent Rttreaus Commodore H. C.
Shfphrard, USCCiR, United States Coast (iuard, Washington, 1). C.

Chairman, Committee c¢cm Education mid Traming of Ship Personnel-Rfar Admiral,
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Hardino, Marine Progress, New

American Petroleum Instittite, Wash-
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Staff Representative—B. A Grain*fr. National Safety Council, Inc., Chicago, Il

Chairman, Committee on Transportation Safety Major General F.dmond J.
U S. Army, Washington. D. C.
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Ship Construction and Repair

Presiding:

Il. Gkrrisii Smith, Pres., Shiphuihlcrs Council nf America

Report of General Chairman
By W. C. GARBUTT

General Chairman, Marine Section, and Mgr., Industrial Relations,
Pittsburgh Steamship Co.

Two years ago when we last met, | ex-
pressed the fear that the Marine Industry
might expect rising frequency and severity
accident rates because of the new' and un-
usual conditions to which hoth construction
and transportation were being subjected.

There, was a war to he won and IHe order
of the day was “speed” ami “Haste makes
waste.” Ships ami more ships were to he
built. In many instances workers were
hastily trained and equipped. The vessels
were eventually loaded hv other inexperi-
enced workers and manned by green crews.
That accidents and injuries were more
numerous is not surprising, hut we are
gradually returning to normal ami the les-
sons we have learned will undoubtedly re-
flect themselves in future statistics. There
is even now reason for congratulation and
commendation to the marine safety engineer
that hoth frequency and severity rates
through the war years were in line with
. the decreasing trend begun in 19.16, Our
tfforts are pledged to bring our safety
record to comparison with that of less haz-
ardous industries, The return of our ex-
perienced men to teach and direct those
who will follow them makes for assurance
that this will be done.

Those of us who, of necessity, remained
,Vhind have endeavored to carry on the
work of the Marine Section, despite trans-
portation and hotel accommodation prob-
lems. Most of our contacts were through
correspondence, although those residing in
Ae New York area met several times and
*H them is the deserved credit for this rx-
friknt meeting. Special thanks of the en-

Section should go to Past Chairman
—1 Holmes whose unstinted service and
wholehearted cooperation has largely con-

nied to the success of our program,

he Council suffered a serious los* on

the West Coast when Past-Chairman Byror

Pickard passed on. “Pick” was one of those
fellows to whom yon take an instant liking
and never changed your opinion. You could
work with him or play with him. He was
always your friend, ready with help and
advice at all times. His experience was
extensive, but be never suggested superi-
ority. His manlle has fallen upon Joe
Travers whom we welcome into our circle
and wish for him the success that was
“Pick’s.”

Our activities on the West Coast are
still being carried on by Andy Schmitz,
I'rank Blackstone, Ed. Lange and others.
To them, our sincere thanks for their con-
tinued cooperation.

The Gulf Coast operations are being ably
handled by Slim Schroder anti his helpers
Many of them were not able to devote much
time to the Section affairs because of their
war duties, hut as they return to normal
occupations, we can expect increased ac-
tivity in the South.

The East Coast has always been the hub
of the Marino Section. The nugif>cr of
members in the New York area permits
closer personal contact. The thanks of your
retiring Chairman is especially due to John
Hunter. Frank Cogan, Ed Merges, Harold
Segrave and Harold Wick, who have never
hern too busy with their persona! affairs
to prevent tfiem lending assistance and
counsel to Carl Holmes. Your new Chair-
man will find that the return of Ed. Holden
will add further energy to the New York
group

We are also indebted to Arthur lode,
who has generously included the Marine
gle?_tion in the activites of the Pmpollor

uli.

Our thanks are also due to the Regional
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MONDAY AFTERNOON SESSION
October 7, 1946
Eave H. Fyier, Supt, Industrial Relations, Carnegre-Timois Steel Corp
The Safety Problems of a Small Plant
By CHARLES S. CRAIGMILE
Executive Vice President, Belden Manufacturing Company

operation, and 1 mean by that he must

What has the size of the plant to do with
the handling of safety? Usually it is just
this—in a large plant you find more full
time positions and fewer “jack of all
trades” jobs so characteristic of the small
plant. You will probably find a full time
safety director in the large plant, with a
department of considerable size under him.
In the small plant safety may be directed
by anyone from the president down, and
ahnost surely will be only one of several
responsibilities assigned to him.

Right there the difference ends as far
as I am concerned, and I bhelieve that
generally we make too much of the dif-
ference. 1 hear large-plant safety men say
that if they could only have the close con-
tact with employees which the small plant
executive has, their safety problem would
be a cinch. Just as vehemently the small
plant man says that if only he could have a
afety director, a full time doctor, a nurse
and a safety staff, of course he could make
3 fine showing.

Experience proves that they can both be
wrong.  Size is not and never will be a
measure of safety efficiency. What is essen-
tial is that the spark of safety conscious-
ness be alive in someone's breast whether
he be the president, the vice-president or
the janitor, and then the means of trans-
hting that spark into safety power.

Specifically then, what should top man-
agement do about safety? To start with,
the chief exccutive officer or the executive
designated by him to.be responsible for
safety, should either organize and conduct
8 arefully integrated safety program, or
definitely assign that responsibility to one
. o his subordinates, preferably, of course,
Swk oo far down the line. Whether he
Eh’ns the function or not, he must keep
ﬁh touch with it and give it his full co-
-

attend plant safety meetings on invitation,
watch the plant safety record, and show
clearly that he considers it a major re-
sponsibility and not just a side line of minor
consequence. Fmployees take their cue from
management and if top management is in-
different to safety they should not be sur-
prised if the whole organiration follows
suit,

In the second place, the “brass” should
see to it that their company joins the local
safety council if there is one, for specific
help in carrying on their safety work, and
also joins the National Safety Council to
assist in the broad job of safety education
and coordination  To keep any movement
alive and efficient you must have arganized
effort.

Thrd, plant Rive
some of his time to <afety connel waork
All such arganizations are plagnued by -
viduals who are perfectly willing to agree
to serve on boards of directors bat who
actually contribute nothing. Many of these
individuals claim thev are too busy, but |
often wonder just what they are so busy
doing. Personally, | am afraid in many
cases a diary of their activities might indi-
cate a lack of proper evaluation rather
than time,

onr manager <ol

Let us turn now to the job of the safety
director, whoever he is, and see if we can
point out some of the important steps he
will find necessary to success.

L. Orgonize a Safety Committee. Safety
direction is not a one-man jobh, The safety
supervisor needs the support of the whole
organization, and one of the ways of get-
ting it is to appoint a representative safety
committee. The members should be rotate!
and nomination can he used to recognize out-
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sensitivity, but generally there 1s this maxi-
mum allowable amount, <o you approach
the problem in this way: If possible, don’t
get it on the skin at all, but if it does get on
the skin, get it off as soon as possible,

MODERATOR RIDINGER: We have
time for one more question: “Should a
«afety engineer remove or have removed a
hazard over the objections of a foreman?
In ecither event, how would you do it?"”
Bob Ferguson.

MR. FERGUSON: I think it would be

1946

a nustake for a cafety engincer to go inlo
a foreman's department and try to do some-
thing over his objections. The men in our
organization have definite instructions, when
they see a hazardous job to just shut down,
but to be sure they are right.

The thing to do in a case like that is to
get the department head immediately and
decide then and there whether it is right or
wrong. | don’t think anyone sh(_)uld try to
weurp the foreman’s authority in a given
department.
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Safety Equipment and Methods
Used by the Climax Molybdenum Company

By EDWIN ]J. EISENACH
Safety Director, Climax Molybdenum Company

Thronghout the history of the Climas op-
cration, the company ofticials have <Jiown
an active interest in maintaining high em-
ployee morale. They have provided modern
homes, schools (both grade school and
high <chool), modern hospital facilities, atd
recreational facilities.

A continuons study of modern methods
and equipment is carried on, and installa-
tions adaptable to the mining and milling of
the molybdenum ore are made. Carefu!
consideration is given to every suggestion
for improving conditions of safety and pro-
duction made by employees. A small award
s given for any suggestion that is ieed
Occasionally a suggestion appears to he of
little value hut leads to a stuldy of the ol
jectionable condition, and major installation<
or alterations are made

Stationary spot lights suggested for u-v
in slusher drifts were first rejected. How-
ever, later experiments revealed that
properly monnted 200 watt spot light greatl
mereased the <afety and efficiency of slusher
aperations. These lights are mounted so that
they may be easily removed during heavy
Macting.

To illustrate how suggestions may grow,
I wish to describe our car-cleaner. Damp
mick frequently freezes in the hottoms of
the 10-ton Granby cars and will not dump.
The cars were side-tracked and a crew of
men loosened the muck with picks and
shavels. This method was slow and some-
what hazardous, and moils operated by jack-
hammers were used to loosen the muck, but
this method was not successful.  Then
spaced holes were drilled and loaded with
dvnamite and the muck Dlasted. This added
kazards to hoth men and equipment  Ohes
experiments were tried, including : a swing
ing steel plate hinged to the top of the <ide
topposite  the  door, drag chaine, hlacting

P

]

loles in hack of the car, and rubber mats
on the car hottoms. A device aperating on
the principle of a steam-shovel was pro-
posed, and the idea of fingers operated hy
a compressed air piston with suitable guides
was developed.  This solved the problem.
Tt is possible to clean and dump a train
of 20 cars in approximately four minutes.

The method of mining at Climax is block
caving. Both the grizzly and slusher system
are useid in handling the ore. A paper de-
scribing the details of these two methads
was written by Mr. Robert Henderson, the
mine superintendent, and is available upon
request  The slhiching system is safer and
more efleient than the grizzly and chuote
method. The accident frequencies are ahout
the same, hat the loss of time for chintes is
over twice a< lngh Tajuries die to falls and
blasting are more numerons i the chnte
sistem becanse of the need for working
cver an open gzl oand hlasting in two
places anstead of one

The oro diawn from either the <lnsher
drifts or chutes is hauled to the crusher
hins in 10.-ton Granby cars A train con-
sists of 20 cars, drawn hy a 19-ton Atlas
Trolley Locomotive on a 36 inch gauge
track with 60 or 90 pound rails. The first
six cars are equipped with air brakes. All
cars are equipped with antomatic couplings
and safety chains; the safety chains are a
protection in case the coupling fails or
become unhooked,

All trains approaching and entering the
tuinel are controlled by an interlocking
switch-board installed in the underground
dispatcher’s shack. Haulage aceidents are
numerons in most mines and are our second
largest problem. Some serions wrecks were
vauced by two traing trying to occupy the
same place at the same time. The ont-going
trams come from two sections of the mine
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from the edge of the open stope l.oading
near the stope is necessary at times and
all loaders wear safety belts. Fvery pre-
caution is taken against a premature blast.
Drilling is kept away from loading ; electric
cables and pipes are maintained at a reason-
able distance; blasting lines are grounded ;
and leg wires are shorted against stray
currents. Special blasting lines and panels
are installed underground. The rings of
blast holes are shot from these panels by a
shift boss after the area is clear of all men.

In bulldoze chamber work, men are work-
ing below an open draw hole and over an
open grizzly of large size, both dangerous
operations. The hazards result in serious
accidents, as 36 per cent of our fatalities
occur in bulldozing. The reduction in the
size of the draw hole and the elimination
of work over a grizzly has helped appreci-
ably to reduce serious accidents.

The use of slushers has decreased the

number of men employed on ore drawing
from 42 in bulldoze chamber work to 15,
Only a single lost time accident was charged
to ore drawing in 1945, Other minor -
provements have been better guarding of
secondary blasting and better control over
the ventilation,

Records on dust generated in development
headings show, with the exception of raises,
that the size of the working place has a
definite bearing on the dust concentrations.
In powder pockets dust concentrations are
reduced in proportion to the size of the
heading. This is also partly true in the
mucking phase of development work, as
conditions are now nearly equalized by the
use of mechanical mucking machines. The
operation of diamond drills also shows a
Jlower generation of dust than in percussion
drilling operations. The elimination of the
small-sized headings and the replacement of
development work by diamond drill holes
has resulted in healthier conditions.

- .
Batring snd
Headings Size Drilling Mucking Setting Up
Haulage Dfift . ... 8by9 100* 100*% 100*
Blast Hole' Drift. ...t 7hy7 63 a3t --
Slusher Drift ... 7hy8 197 102¢ —
Service Drift ... 6by 8 iR2 921120 90)
Powder Dnift ... 4by6 213 125 184
Powder Pocket ... ..oooeiiioeoee.3byd 160 R4 459
Various 532 — 119
6by 14 136 100 —
oo 169 - 74
7hy7 59 - - —

*This figure taken as 100
$This figure for Mechanical Mucking

A comparison of dust conditions in the
ore drawing system shows only 2 slight ad-
vantage in favor of the slushers. The con-
trol of ventilation is simplier and more
effective in the slusher drifts.

Type Operstion Slushing  Bulldozing
Slushing Ore .......... 100* - —
Stuicing Ore .......0o0 — 173
Secondary Blasting . ... nz 2R7
Run of Ore............ A8 i
Barring on Grizzly. ... -- IR]|
Drilling Plugs ... 130 1R
Cleaning and Mucking. . - - 70
Along Stusher Drifis. .. 182 - -
*Thiy figure taken a3 100
Summary

Diamond drill blast hole ore hreaking and
drawing  with slushers have resulted in

R: Improved development ventilation through

<afer and healthier working conditions, as

follows :

1. Reduction in exposure to hazardous raise
work.

2. Elimination of large undercut stopes.

3. Elimination of powder pocket develop- <d

ment.
4. Tncreased use of mechanized equipment
in stope development.

S Reduction in exposure to handling of
powder,

6. Improved conditions of ore drawing by
utilizing mechanical ore handling.

7. Tmproved conditions of primary ore
hreaking by utilizing the diamond drill.

the use of working faces of larger area
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Is Safety Your Business?

By WALTER A. CUTTER, Ph. D.
Center for Safety Education

1f we wish our calling as men of safety
to he highly regarded and to take its right -
ful place among other professions and oc
cupations, then we must sce to it that ouor
standards and the standards of our per-
formance compare favorably with the work
and the men in other lnes. Similarly we
must have a clear idea of the ohjective of
our work, the training necessary for it anid
the standards of performance which shoull
he expected. There can he no haziness o
the<e points, if we are to be clear in what
we are doing.

In contacts with safety men of all de-
grees of educational and experimental hack -
ground, I have found unanimity on one
major point, namely that accidents are bad
and should he stopped. There seems to be
no general unanimity on such points  as
these: Where should safety be in an or-
Ranization? Should it he tied in with
production?  Personnel?  Industrial rela-
tions? What should be expected in tangihle
terms as the result of a safety program?
Should the safety man throw his weight
around, or be unobtrusive and deferential ?
How much anthority should he have? I«
there a sound measure of his performance ®

It would seem that if safety is our busi-
ness, there should be some general agree-
ment on such questions as these. The fol-
lowing thoughts are submitted for your
consideration a< the objective of work in

" safety, or as we now say more commonly,
BB Mcident prevention,

B operations, ranging from simple uncom-
- plicated maneuvers to highly complex op-

Men perform many

enations.  Tn these various performances,

 Wmetimes there are interruptions or fail.
b Wes which prevent the orderly, and some

Wmes the successful completion of the

gfheulion. Some of such interruptions are
galled accidents, becanise they represent un-

ed and injurious interruptions to <.
ful operations. 1t is at (his point that
safety specialist enters. Insofar as it i

the failure of men, machines, or materials
which cause accidents, it is his business to
analyze the accidents that occur, to deter-
mine 1ot the apparent hut the real canses
of these failures, and on the basis of sound
recommendations to see that proper steps
are taken to prevent a recurrence.

Obviously, therefore, safety helongs on
the main line of activity and not on a
siding. Safety is not window dressing. Tt
is in the very nature of things, as integral
a part of production, as is any other part
af production. Or again, it s not some.
thing apart. It is a “part of.” This seems
very elementary, hut it is clear that a great
deal of confusion would he avoided, if all
safety personnel, and all managements rec-
ognized that safety “helongs” and is not a
luxury to he indulged when the mood i<
propitions. How much of the frequently
heard argument would be voided, if we
were all <killed and resourceful in pointing
out to management that safety is an aid to
the successful completion of whatever the
firm is engaged in doing. On this basis, for
a mauvagement to oppose safety would he
tantamount to opposing the making of
prodducts or, worse yet- profits,

All that safety intends is to <o help direct
and control the actions of workers, ta so
help control the mechanical and other means
of production, the physical surroundings
and conditions, that production will not be
impeded or stopped by reasan of njury.
Quite nbviously it belongs in with produc-
tion, or with whatever type of operation
characterizes the firm. What a stupid
thing to hear a production man or a super-
ntendent of manufacturing say that “safety
gets in the way” of production. What a
limited comprehension of his own ohjective
if he believes such a thing!

As to the precise place in the plan of
organization which safety shonld oceupy,
that will varv. A case can be made out for
putting 1t in with personnel. Men have
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. T. Markre, Phillips Petroleum Company, Bartlesville, Okla. '
F. R. McLeaN, White Star Division, Socony-Vacuum Oil Company, Inc, Detroit,
Mich.
Cnas. A. Mgk, The Texas Company, Houston, Texas.
1. L. RissiNGer, Socony-Vacuum Oil Company, Inc, New York, N. Y.
R B. Roarrx, Humble Oil and Refining Company, Houston, Texas.
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Management’s Responsibility in the Accident Prevention
Program

By JAMES TANHAM
Vice-President, The Texas Co. .

This country has been torn with indus-
trial strife for well over a year. The out-
look for peace in this field is not very
promising; in fact, many people expect even
greater unrest and turmoil in the morths
ahead.

Our subject of safety offers one area of
non-controversial mutual interest between
management and employees.

Here if anywhere there is agreement—-
agreement among management and men
universally on the necessity of safe opera-
tions, of protecting and conserving lives
by preventing accidents.

In such an atmosphere it seems somewhat
irrelevant to inject the word “responsi-
bility " You don't really have to spell out
responsibility when interest and desire are
so compelling.

But, of course, in business, objectives
must be crystallized so that great groups
of men in a common enterprise may have
a common understanding and thereby more
effectively operate as a team. If, as man-
agement, we believe that accident preven-
tion is desirable among our employees, we
will implement that conviction. We will
organize for that undertaking; we will have
apable and sufficient instructors. We will
arrange  classes convenient for our em-
ployees to attend. We will manifest onr
mterest in many ways.

Management could make a great contri-
bution by showing a personal interest in
safety — wherever possible, a man-to-man
contact between department managers, vice-
presidents, and even presidents, with the
men in the field who carry on the daily and
sometimes  <eemingly monotonous routine
of safety engineering. 1 sce in many com-
fanies many men who are actually starving
for a word of commendation or apprecia-
fion from some one higher up.

This may sound like a little thing, and
maybe there are men so callous, so self-
sufficient, that a slap on the back has no
ccho in the heart. But I have never met
one.

Management, particularly that part some-
times called higher management, must ac-
complish its objectives through people. We
twe it to those people to show our interest
in them and in their work. We owe it to
them to tell them when they have done
a good job—just as when they are not
loing well we have to get busy and find
out why and help them to improve. So |
<hould label as management’s number one
responsibitity in the accident prevention
program:

Take time by personal contat ond cvery
avatlable means, to g1e tim. v eredit and
cncouragement Lo the men whio are actually
dotny the joh

Then T should suggest, as a second re-
sponsibility, the provision of clear-cut or-
ganization and complete understanding of
authority and duty. Perhaps some one will
«ay this should be first. I don't think so. |
don’t minimize the importance af good or-
ranization. But with or without organiza-
tion nothing really wortl while is ever
accomplished without enthusiasm.

But we should have good organization,
and it's management's job to provide it
We have to spell out refationships between
pcople. We have to define the fields in
which people are to operate. And we must
he sure that the authority delegated is
cqual to the responsibility. Why do we
have to do all this?

Well, one reason is that people alwavs
act like people. As much as we may dis-
like 1o admit i1, people dont just auto-
matically get along with each other. We
have organization charts so that everyone
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Kelsey Hayes Wheel Co.

Power Press Accident Facts

By G. W. GREENWOOD
Safety Director, Western Electric Co.

The crucial maportance of all wafen P
vle contributing to a common goal b been
overlooked by maoct safely <pecialist. inom
nsrial aceident prevention Oy as the
indervhying stroctures of the <aifen profes
s are healthy and strong, and perform
their indispensable functions regarding «erv
e to engineering and {raining lields, «an
that profession he <trong. 1o the degyer
that <afety personnel are weak i knowl
edee, or isolated from the M tovrent
of thanght of the profession, does tha pro
tession become weak and dicinteg:are Ths
with all the accident problems of the Naton
wressing for solution aml the coerges of
Al <afety people mobilized o wale e,
speciic factoal
canse data i< <till smperative

comsideration  of cndent

We mav be cearching for nee hinery 1o
acomplishy ome propose, Tora plan, o1 wone
and means, bt e thing we e not tocok
g o e g formmla hecanse o ias been
i exiclence for A lone tone he formnda

E, of demow ratie voaperative eflon)

5 Our conception of the hentge of safery
fhm\\'lv-lm' s [ tao reenad las, for
4] M practical purposes, embuaced hittle e
T tan the thotgeht of the ninog i of the
iWofesaion. In arder 10 Albam ity ol panr
; in onr safety work, we e know
h the specific accident expenetee and the
ocific prevention activitiee of Al peapte
the profession. We muost understand not
My their accident experience but alvo their
B mtion eforts i), successfully  coping
such experience. 11 o profession i
meet it responsibitity i the post win
d and the unprecedented
that i« enwrgiag,  the fv:unl'\\ml\
which we constroct om sialety activi
will have to he vebuitt in consderable
. We must dexvelop, 1o, the willing
®© experiment boldly, to mvent new
et and to madify old ones sooas

A THUNTIN

to nake them adeguate carriers of onr new
alb e program.

Many peaple by the exercise of influence
have toed gquite uncnceessfolly, to change
thew aevident teend AN of them Torgat,
aned Juce had to learn, that, while specifie
winded direction mn safety work gives in-
Huenec the reverse is not troe. Tnflnence
s nat divection in salety work

ho e accident situation of dustry 1o
dan emly specrfie direction of safety etHon,
not mercly oifluence, can change the acer
dent nend downward. Too mane people by
Beve than all that e needed ta do the <aiery
teboy mnavenient apterest 1 there belefe
were pvae s shiy durs the nationad o ondustr of

e raly vcmannd sl an e U0

W e oo apt to aberve oy sl gy
vencabve s contnsmg the pesalt wil the

Core N Tiandodee o b e elern
caore e iy s T apeon wlnly
Proeventooe oot werk cane be paeagnted
Foooverconn i weakness e the alen
Il sl aonon taken by the Power Frese
Sectien v diterent o kot frome alt e
other o e o ahe apabysec dictithoted 1o
thes sochence are present all the easential
nnoedients b o gennme poliey (on the
fature i the early stages of growth ereny
mavement has soffered from misconeeption,

Lick of definition, and direction

There e two qualifications necessan
for o problem to be conadered i national
First, it st concern Tarpe
mnbers of people. Second, we st be
able o do something praetical about e
prabilen

<tfety problem

The Bavean of {abor Statictice, Upired
States Depantient of Fabor, have vecarded
weproninatele L0000 power press accudent .
tar 115

problenn s of national concern I does

showing  that the  power Press

atect Taree mmbers of peaple
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cervices 1 the problems of <afety by

committee work, safety TrAInIng panels.
|nvestigation hoards, et e sure,
however, that the work has divection
and s hased on eeds as shown by
adequate factual data ha~ed on vahd
cause analywis.

¢ Probably one of the best traimng le-

vices is 3 good, well p\;\nncd, accurate,
contingous system of channehing infor-
mation about cafety resulls of achieve-
ment to levels of upper management
too often these people are contacted
when problems anise and their help 18
<ought.

10. Continue analysis and study of acci-
dent causes with emphasis on psycho-
togical point of view: try by every
known device, such as consultation
with industrial psycho\ogisu, medical
people, and pcrsmmel men {0 under-
stand the “Unsale Personal Factor.”

In summ cizing your reports show that
"ins\ruction‘ is heavily relied upon to con

yationsl Safety (‘ongress,

1946

trol emplovee hehavior, yet that emplovees
possess "knuw‘how" continue 10 wet
This may be explained by the fact
of safety” does not

who
hurt
that a «uitable “‘climate
exist which permits the employee O use
the knowledge gained by job training. Real
cafety training aims at fostering 3 clitnate
of safety and there is no conflict of func:
tion hetween safety training and joh tram
g, Much research is needed in the field
of accident causes, and, until more positive
factual data is ga(hcred, safety traimng will
not fulfill the high expectations of many
cafety men.

Probably one of the most effective activ
ities, from a training standpoint, that mem-
hers of the Power 1'ress Section  can
engage in is in gathering and accumulating
factual data related to injuries to work-
men, When 2 sufficient boly of cases 1%
ready for study and analysts, many useful
training techniques may reveal themelves.

Of this- one thing however, W€ can be
sure _“know-how' is not enough 10 prevent
injuries 1o press room employees.
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High order selection, inslruchon,n:ir:w
ing, and follow through arc. cssc} .m‘
10. Set up standards for starting liner
shell by hand.
fffect rigid inspection procedures.
12. Discipline if necessary to eflect proper
and safe control measures.

5. (onfine operation to the fewest number
" of workers.
Provide one starting source anly.
7. Provide wrinkle removing rolls where
practical. ‘
i footing.
8 Provide safe A
0 There 1 no substitute for safe workers.
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TUESDAY AFTERNOON SESSION
October 8, 1944

Presiding: 1., R Horrman, Tnspector of Operations, Sy Lonis Southwestern Rwy. Lines.

Opening Remarks

By L. E. HOFFMAN
Vice Chairman, Steam Railroad Section and Inspector of Operation,
St. Louis Southwestern Railway Lines

I am appearing hefore you today hecanse
onr chairman an( friend, George Ilste, is
i1 know You are all a4 deeply sorry e
I am that George cannot be here~-hut at
the same time glad that he js doing the
wise thing in taking care of himself,

Ui, however, want to pay trihute to the
faithful ang excellent work done by Mr.
Elste and (e chairmen ang members of
the committee of this section, | particy-
larly want 10 thank John Tenney and the
members of s Program Committee for
the fine things they will spread before us
these three days.

This is the first chance that we railroad
safety men from all over the country- -in
fact, all over the continent--haye had 1o
Ret together in two long vears, Ly us
make the most of the opportunity.

l)uring those two years, momentons
things have happened. Two years ago, we
met here in the midst of a tremendous war,
Now, we meet after a year of peace -more
or less. The mighty deeds of the railroads
during the conflict are well known ta s
We know, too, how they managed these ac.
complishments and  still kept safety as of
fest importance. Shall we o lecs now ?

Already the sound of war is fading from
mromemory. But peace has not ended the
war on accidents, During the time of hat-
tles, we had powerful aids at oy command
—patriotism, the need for production aml
for the delivery of armaments and fight-
g men at ports of embarkation, We had
slogans that were glamorous and exciting.

We don't have those crutches to lean on
oW So we nust find new appeals, new
ideas, new approaches. We muyst keep alive
© modern trends in accident prevention,
We must contribute some new ideas of
wr own,

One of the modern trends i toward edu-

ation—and | mean real individgal educa-

tion. We are heing forced more and more
to sty (he worker- .t analyze him and
find aurt whay it is that makes him have
accidents,  And we are finding very often
that it is bhecanse he doesn’y fully know his
Job This s based on another modern idea,
namely, that the safe way and the right
way are identical, The ways that have heen
handed  down from Reneration to genera-
tion, in many cases, are WIong ways,

The remedy is 1o take hold of the worker
with a friendly hand even before he comes
mto our service, start educating him per-
sonally and individually that day, and never
stop - teaching him until he quits, dies or
takes his pension,

And T don' mean just saying to the
trackman every morning, “Joe, be careful
today.” 1 mean taking him step by step
through every joh he has to do,in infinite
detail, making certain he learns the les<on,
and then keeping up the process of telling
and <howing him forever,

Coming down to the actual work of the
Steam Railroad Section, one of the great
jobs now iy Progress, and one which we all
feel <ure will he continued and expanded in
the future, s the Program, ecarried on

roads, for the Prevention of Rrade cross-
ing and trespassing accidents, )

The two great railroad safety organira-
tions are cooperating in this comman en-
deavor, and this is ag it should he. QOyr
combined efforgs can accomplish anything
we set out to o,

We are members of a cooperative asso-
ciation, The National Safety Council ie not
Jjust an organization with offices in Chicago
—-tee are the National Safety Comncil. Ag
such, we have here at headquarters a staff
of men who have just one purpose o el
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Safety Should Be the Responubility of the Line
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vent Power Press Accidents, 335.338.
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Safeguarding Blectrical Inatallations in Cosl Mines
to Prevent Mine Pires. (a1 and Dust Ignition
t Barrett), 299 304
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Safe Practices in Steam Boiler Operation

By MAX H.
Chief Mechanical Engineer,

Operating inanuals, printed instruclinn‘c
for the boiler operating engineer, A. S
M. E. Suggested Rules for Care of' l'o(wrr
Boilers, and various other puhll'cahollls'
cover the subject of safe practices in
steam boiler operation in considerable
detail.

A competent operating engineer is
thoroughly versed in the proccdure he
must follow in making a boiler ready .for
operation, in placing it on thc.linc, getting
the best out of it while it is operating,
taking the hoiler off the line and in pro-
tecting it while it is idle so that it will
not deteriorate. Correct procedures are
automatically followed in the well super-
vised boiler plant. They hecome sccqn(l
nature for the experienced operating
erew.

There a(!e. however, many other factors
not mentioned in printed materials, but of
equally great importance for the safe per-
formance of the boiler. Unless these fac-
tors are taken into account they can cause
serious-boiler accidents.

Boiler accidents fall in three distir}ct
groups. The first and largest group n-
cludes boiler accidents caused by the
failure of the human element. They were
caused by lack of clear thinkir.xg, by in-
experience, bad habits and just plain
ignorance. There are two necessary steps
in preventing or at least reducing the
number of these accidents. They are
careful selection of the personnel en-
trusted with the boiler followed by

thorough training.

Apprentice boiler operators must be
made to understand that the primary qb-
ject of their studies and Practical train-
ing is not merely to receive the license
issued by an examining board, but rather
to obtain the knowledge and understand-
ing of the working of a boiler, to know
what is going on in drums and tu!)es and
in the furnace, and to realize which fac-
tors affect safe and reliable performance.

The boiler operator must be mad_c con-
scious of the importance of his job by
realizing that the safety of his co-workers

KUHNER
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and of costly equipment depends on his
daing the right thing at the right time.
Aost important for the safe perform:m_vr
of his job is thorough familiarity w_nh
the design and the detailed construction
of the equipment in his charge. No part
of the bhoiler must remain a mystery,
Strong and weak points of the hoiler
must be known. In this way the measure
of confidence will be established without
which the operator would be unable to
get the best out of the equipment under
the varying conditions of the boiler house.

Warren ). Lewis, Chief Engineer of
the Hotel New Yorker, gave this apt
specification:

“The good operating engineer

doesn’t lose his head. Assuming that
he knows his plant and his business
he must learn by experience to sit
tight and think things out wh.en h_e
finds himself in a jam. Nothing is
more costly than a wrong answer put
into action because it was the first
that came to mind when the heat
came on.”

One operator’s experience with a lar[zc
pulverized coal fired boiler is a gnod il-
lustration of the disastrous results pos-
sible by “putting the wrong answer into
action.” The boiler had a slag tap furnace
with the furnace floor covered hy a pool
of molten ash which was intermittently
tapped off. One morning whilte the manu-
facturer's plant was going at full capacity
a house turbine accidentally tripped,
which tewmporarily shut off the power sup-
ply to motors of fans and pulverizers.

When the boiler operator in charge
noted the drop in steam pressure and
found the pulverized coal hurners dea‘d
he could not take time to think. _llls
natural reflex forced him to act quickly
and his entire effort was concentrated on
keeping the boiler on the line. There
were steam atomizing oil burners for
starting up and to carry low loads. All '}‘
thought to do was to turn on the oil

Unfortunately he forgot to open the valve
for the atomizing steam and he had not 8
taken the time to check draft gauges so
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that he was unaware that the fans had
stopped running. The oil burners would
not ignite, but solid streams of oil poured
on the pool of molten ash on the furnace
floor. The oil vaporized - - -. When the
operator picked himself off the boiler
room floor and after the boiler house
atmosphere had sufficiently cleared for
him to see, it was found that the hoiler
casing was badly bulged and the heavy
steel reinforcing members of the setting
were bent but of shape. The steel boiler
casing withstood the explosion and con-
fined the damage to the boiler setting.

It cost about $30,000 pre-war dollars to
repair the damage and to return the
boiler to operating condition. The boiler
insurance company paid for this damage,
but loss of production during the outage
of the main boiler of this manufacturing
plant was many times $30,000, and there
was no way to recover this loss.

The operating engineer was a capable
man. He had passed the examination of
the licensing board with flying colors. He
knew his boiler inside and out. He was
able to get the best out of it in day-in
and day-out operation, but when “the
heat came on” he fell down on the joh.
His training lacked that part which makes
a man sit tight and think things out be-
fore jumping into action. No matter how
pressing the need for instantaneous action
appears to be at the moment of an emer-
gency it is imperative to take the time
necessary to survey the situation and plan
for the next step.

The second group is smaller and con-
sists of those accidents which were the
result of misjudgment of the designer and
manufacturer of the boiler. Most of these
failures could have been prevented by
more sensible design, but hindsight is so
much more convenient than foresight,
When the design is original and enters an
untried field it may be excusable if its
first execution is not completely success-
ful. Progress in the art of steam genera-
tion required some measure of pioneering.
There are, however, the more common
errors that are repeated time and time
again. The following are a few examples:

Probably the most popular mistake
made in boiler design is lack of provision
for unrestricted natural circulation. Some
boiler and water-wall tubes produce steam

at rates as high as 40 Ibs. per sq. ft.
per hour. Steam must be swept away
from the inside tube walls as quickly as
it is formed and must be replaced by
water, otherwise the tube will overheat
and fail. Only, if it is made possihle for
water to flow thru the circulatory sys-
tem of the boiler and water-walls with
a minimum of resistance and for the
steam to release itself quickly without
hinding in tubes, will the natural cireula-
tion be maintained at velocities necessary
to keep the tubes cool.

Too often the design of the boiler and
water-wall system contains restrictions in
the path of water and steam so that the
force producing natural circulation is
used to overcome obstructions and circu-
lation slows down, stops or may flow in
reverse direction to which it was in-
tended. Safe hoilers are designed with
liberal areas for the feeders supplying
water to steaming tubes and for the con-
nections hetween steaming tubes and
drums.

Insufficient capacity of feeders supply-
ing water to water-wall systems and of
releasers conducting the steam-water mix-
ture from water walls to the steam re-
lease drum not only results in circulation
trouhles and water-wall tube lnsses, but
also lack of lively circulation in the water-
wall system mav permit precipitation of
suspended boiler water solids in the low
points of the system and the resulting
accumulation of sludge and mud may still
further obstruct the path of circulation.

The blowdown valves of some early
water-wall systems were padiocked so
that they could not be operated with the
boiler in service. It was found that the
water supply to water-walls was so
critical that tube losses were experienced
whenever an attempt was made to use
the water-wall blowdowns with the boiler
under load. The operator had his choice
cither to use the blowdown valves peri-
odically to remove the sediment but in
so doing lose tubes from insufficient
water water supply, or to keep the blow-
down valves shut and let mud and sludge
accumulate, but lose water-wall tubes by
obstructing free circulation.

The failure of a boiler or water-wall
tube is in itself only a minor calamity,
but a tube failure often results in a seri-




40 J4th National Safety Congress, 1996

ous furnace or gas pass explosion. Tu any
event a burst tube shuts the boiler down
and may in turn cause costly production
losses.

There are many boilers in which the
steam release drums are too small and
where steaming tubes enter the steam re-
lease drum below the working level. The
steam must thus find its way thru a
body of water before it can leave the
boiler. This may produce a dangerous
condition for piping, engines and turbines
because a sudden load change may throw
a heavy slug of water into the steam line.

Other points of potential danger to
personnel and equipment which must be

laid on the designer’s doorstep are pressure
vessels of considerable wall thickness ex-
posed to high temperature. It is, of course,
argued that one of the oldest types of
boilers, the horizontal return tubular
boiler, has its drum shell exposed directly
to the furnace, to radiant heat and live
flame. But it must not be forgotten that
the HRT bgqiler shell is comparatively
thin, This b})iler is not used for high
pressures and the drum shell thickness is
not determined by tube hole ligament
efficiency, as is the case with a water tube
boiler. Just the same, bagged drum shells
caused by overheating are not unusual
with HRT boilers.

Exposing the drums of a higher pres-
sure water tube boiler to furnace heat and
live flame is dangerous. Even if there is
no evidence of weakness during the first
few years of operation it must be realized
that the outer skin of the drumplate may
be heated to over 2000 F. white the inner
skin remains at boiler water temperature
(as long as the surface is clean). The
temperature difference between outer and
inner skin of the drum plate may be more
than 1500 F. and if it is realized that
every fibre of the metal in the outer skin

is trying to expand three times as much
as the metal fibre in the inner skin it does
not require much imagination to foresee
the eventual destruction of the metal and
the possibility of a disastrous drum ex-
plosion. Unfortunately this can happen
without prior warning because the change
in metal structure will be detected usually
by micrographic examination only.

Pulverized coal furnaces for large mod-
ern boilers are often quite high. There

are some which could house a 6-story
building with room to spare. If ash and
slag are given an opportunity to find a
foothold along the furnace walls they will
stick and may form clinkers unless the
operating engineers are on their toes and
continuously poke and lance. Here again
the designer should be taken to task for
allowing ledges and protrusions to exist
on furnace walls on which ash and slag
can lodge. It is dangerous even with a
cold boiler. Maintenance men are often
injured by falling slag when it is neces-
sary to enter the furnace of a coal fired
boiler for inspection or maintenance.

Some years ago a number of floor
screen tubes of a pulverized coal fired
boiler tore out of the headers into which
they were rolled. The steam and hot
water suddenly released into the boiler
room killed two of the operators and sent
two more to the hospital. The furnace of
this boiler was some 35 ft. high. A heavy
clinker had formed in the upper regions
of the furnace and with a change in load
broke loose and hit the floor screen.

A screen of tubes laid across the
bottom of the pulverized coal furnace is a
nice thing to have because pulverized coal
ash can sift thru this screen and is chilled
while it drops into the ash hopper, but
when the furnace is high and when there
is a possibility of ash and slag to accumu-
late a considerable distance above the
floor screen then there is danger. Maybe
the operators should have noticed that
the slag on furnace walls approached
dangerous proportions and should have
done something about it, but the capable
designer knows that his product must be
safe even without the complete coopera-
tion of the men to whom it is entrusted.

It may be true that a simple screen of
tubes crossing the furnace floor is less
costly than a hoppered furnace floor con-
sisting of steeply sloped tubes, supported
over their entire length, but no amount of
money saved in first cost witl justify
gambling with safety. A little extra money
spent for safety of personnel and equip-
ment is the finest investment.

Fortunately, accidents caused by faulty
design are diminishing. This, in spite of
new designs of steam boilers, higher op-
erating pressures and steam temperatures
and greater work done per unit of heating

Boilers and Pressure Vessels

surface.  Design and construction cngo-

neers are rapidly learning their lessons

I'mm' the earlier experiences. There i«
nothing llP_YS(Cl’iOUS or very difficult about
the planning of a safe boiler. If the de-
signer slar‘ts with a conscientious study
of all requirements, keeps his mind opcin
to suggestions, especially those conming
f}'om the operating field, draws from a
|1bcra] background of personal practical
experience, refuses to be influenced by
preconceived ideas and ahove all, uses
good common sense, the boiler pro.duce:.l
is bound to be safe and reliable.

Boiler accidents caused purely by wear
and tear of equipment in service comprise
the smallest group. It is true that boilers
cannot last forever, but there are few
cases on record of accidents caused by
the dnsgntegration of boiler metal. The
Esefull) life of a boiler is usually governed
bi'c:kdsg‘l::'cence, rather than by general

The boiler inspectors of states and in-
surance companies deserve much credit
for_the maintenance of safety over the
entire I_ifc of a boiler. A thorough periodic
inspection by a man who knows what to
look fgr and has the authority to recom-
mend improvements or, in extreme cases
conflcmn, 18 the best assurance again;;
accidents falling in this group.

The line of demarcation between fail-
ures produced by faulty design and those
?ausc.d .by breakdown in metal is none
wo distinct. Often the latter is blamed f<)r
trouble actually originated by the former

So-called “caustic embrittlement” is av;
example. Destruction of the metal will
happen and has happened in  highly
stressed points of boiler drums which are
exposed to concentrated causticity. A few
years ago it became quite the fad to label
every crack found in riveted seams of
boiler drums as caustic embrittlement
The real trouble was often not a mzmmA
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of chennstry at all, [t was stuply metal

stressed beyond its elastic limit,

The tremendous force exerted by large
diameter rivets while shrinking after they
were liot formed compressed the metal
und_cr rivet heads to a point wlhere its
grain structure was destroyed. Cracks
developed and would have developed
whether there was caustic concentration
or not. These cases of failures helong in
the se'cond group. They are the result of
error in design.

A well designed and constructed boiler
unit can only be as safe as the operating
pcrsonncl perniit it to be. Thorough train-
ing, clear understanding of the why and
wl!crcforc of various operations in the
boiler room, knowledge of the design of
the boiler and its idiosyncracies must
prcccd_e placing the operator in charge of
the boiler, but the most competent man is
h'c}pl(‘ss in preventing trouble if the de-

Zg:lu:)efs.lhc equipment contains dangerous
] Lnopq-anon of operator and designer,
in the light of the practical expencnce'
accumiulated by both, and elear common
sense aualysis of every design detail he-
fore it leaves the drafting board helps to
!’(:(]u(‘(‘ accidents caused by faulty design
Thiorough  periodic inspections by the'
men of state and insurance companies are !
the best protection against accu.(en!s
cagsml by gradual disintegration of the
botler metal. The inspectors are trained
to look for and find points of potential
trouble,

Usc of competent operators, experienced
desiguers and manufacturers and persist-
ent adherence to a sensible inspection and
maintenance program are three factors of
equal importance for safe steam boiler
operation as are the procedures prescribed
in the printed manuals and in the exami-

nation papers of boiler operator licensing
boards.
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workers. Some of thewe may be hsted as
follows:

1. Eye examinations. Comprehensive tests
can be performed to screen out those in-
dividuals with a variety of serious visual
defects. It is hardly necessary to stress the
value resulting from the correction of vis-
ual defects found by routine eye examina-
tions.

2. Dental Hygiene. Dlental examinations
disclose unhealthy conditions in the mouth,
We know that neglected dental conditions
can affect the general health of an indi-
vidual. The extent of neglect found in the
examnation of large numbers of workers
IS Surprising. :

3. Mass Chest X-ray Programs. Tuber-
culosis is still one of our worst killers. We
cannot hope to bring this discase under
control unless we find the active cases and
prevent the spread of the disease to non-
infected individuals.

4. Vencreal Disease Control Programs.
Infectious must be found and properly
treated to frevent the spread of the disease.

Venereal diseases should not be a bar
to employment unless in an infectious stage.
The employer who thus unnecessarily dis-

. criminates against workers with non-infec-
tious venereal diseases is not only inter-
fering with the control of those diseases
but is also creating bad labor relations
which may never be erased.

5. Immunization Programs. Unfortu-
nately comparatively few industries have in-
augurated programs for immunizing against
some of the contagious diseases—such as
small pox, diphtheria and typhoid. When
adults develop these so-called childhood
discases, they may be extremely serious
and become epidemic in nature.

First-Aid, Nursing and Medical
Services

Every industry, down to the smallest
should have adequate first-aid facilities ad-
ministered by someone trained for that
purpose. Industries from 250 or more em-
ployees should have an adequately equipped
first -aid dispensary preferably under the
supervision of a graduate registered nurse
—in a full-time or part-time capacity, de-
pending upon the size of the plant and the
hazards of the jobs,
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P'art-time nursing can be obtaiued either
through the loca! visiting nursing associa-
tion, 1f your city has one, or by 3 or 4
smaller plants hiring one nurse to spend
certain hours each day in each plant, de-
pending on the needs and the number of .
workers to be served. The cost of thiis part- §
time nursing service is proportioned by the §
participating plants, according to the hours
spent in each one.

The larger the plant, the greater is the
need for one or more full-time nurses. The ,
industrial nurse is no longer just a finger
wrapper—she is the key person in an in-
dustrial health program. Show me the plant 3
where top management is not only sold
on the nursing service but also takes a ;j
personal interest in the nursing program ,
and 1 will show you a plant with good
labor relations, less turnover and less ab-
senteeism. The effect of those conditions on 74
production costs is obvious. ¥

A plant dispensary with one or more
purses on the staff can perform the most
efficient health service when a physician is’
in direct charge of that department. The %
trained medical personnel are becoming
available—many of our larger medical col-¥
leges are teaching industrial medicine to'¥
the students or providing post-graduateys
courses for those wishing to enter this type
of practice. There is every indication tha
this trend in providing medical services for

industrial establishments will increase ;_

scope to include more plants, particularly 33

the smaller ones on a part-time basis.

appraisal of the findings. These statistics
form the basis for a health educational
 program and for any reduction program.
5 It is necessary to determine where, why,
who and to what extent ahsences from
work are occurring. 1f an occupational cause
: “for absences is indicated, it should receive

‘dose attention. We know that ordinary
lnesses account for several times more
Ibse!lu:cs from work than do industrial and
von-industrial accidents combined.

Absentee studies were conducted by our
lndt{strial Hygiene Unit in several Wis-
csin plants for a period of S years. In
-sddition to the well ! own data, it was
pv-found that only 9 per cent of the employees
he: sccounted for half the cases of legitimate
absences and half the work days lost, an-
other 25 per cent accounted for the other
‘Bl of the absences and the work davs lost.
7 b other words, 66 per cent of all cmi»lovees
no ahsences and no days lost from work
feasons of illnesses or accidents. Cer-
mly, in view of these findings, any attempt
a reduction program should first consider
8 very careful medical investigation of that
percentage of workers to determine
y they were ill and absent more than
large majority of the plant employees.

2 Health Education. Health education
BP8s oot experienced the same period of trial
49 bas safety education. Only during the
few years have any serious efforts been
tcted toward making the public health
s. As with safety education, health
paigns  will prevent illnesses— but we
8 right to expect an improvement in

Programs to Reduce Non-Industrial
Disabilities
Employers now realize that non-industrial {§
illnesses and accidents are their concern, 4
that personal hygiene, living habits and se
cial problems affecting the physical and mend
tal fitness of an individual arc definitely
reflected in his ability to stay on the job
and to perform his duties satisfactorily.
Unless these factors are taken into a0
count in developing an industrial heald
program, the benefits to employer and e
ployec will fall short of the mark. Therd
are two principal activities through whid
industry can approach these problems—ab
sentee studies and health education.
1. Absenteeism. Industries are urged
keep absentee records and to make a carefu

Director, Industrial

JRRRY This report is a summary of the progress

been made in industrial hygiene
the last few years. In it is recounted
edge which has made it passible to
the ever-present and always-new chal-
'of making the factory a desirable
® which to spend a large portion of
fife. v
are two concepts which shoul
any remarks on new industrial
challenges. The first i< that a sub-
P may appear as a new health prob-
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the health status and a longer production
!tfc span as a reward for a continued and
intensified health education program. If we
were to devote as much energy and co-
ordinated effort to a health campaign as
we have to our safety campaign in the past
we should reap the same benefits. '
'}Iealth educational programs for indus-
tnal‘ workers are growing in scope and ef-
fectiveness. Jiducational material of vari-
aus kinds is available in increasing quan-
tittes. Many agencies and organizations are
developing pamphlets, posters, leaflets, films
and radio programs. Industry should take
mlvantgge of this service and plan health
cducational programs along the same lines
as their in-plant safety campaigns. The
plant physicians and nurses are key per-
sonnel in such planning and administration.
The various phases of such an industrial
health program may sound too big and too
m!nplex for the average estahlishment. The
points discussed are merely high lights of
a.dequatc health coverage and in bare out-
line form at that. To those of you who
may .fcel that this is something belonging
only in the budget of the large corporation,
let me say that more and more small in-
dnsltnes are adopting the very services de-
_<cnhe«l and are doing a good job of it. An
industrial health program can be just as
comprehensive and as effective as you want
to make it. Top management must be sold
first. 1f you have qualified personnel plus
the ambition to de the job, it will produce
the same results for you that others have
experienced.

New Challenges for the Industrial Hygienist
By EDWARD E. DART, M.D.

Hygiene, Medical Department, Chrysler Corporation

lem and so much may be written as to
fill all the jourmals, and yet the basic
toxicological studies on the nature of this
sp-called new substance may have heen car-
ried out a half century before. Paradoxi-
cally, then, what is in reality old may often
be thought of as new, either because it has
come into wide spread usage or because it
has  become associated  with  processes
wherein it had never previously been em-
ploved. \Well known substances with new
ndustrial apphcation constitute a major pro-
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portion of that wlich is new in industrial
hygiene.

The second concept necessary  for an
understanding of what i« new in indostrial
hygiene is that operations must be con-
sidered as a whole. We are all prone to
think of specific entities, for instance the
problems associated with the handling of
lead. The unwary person may not realize
that in a given operation the oxides of
nitrogen may require more consideration
than would fumes from burning lead or that
associated arsenic may demand major con-
trol measures exceeding those used for the
tead. In developing a philosophy of safety,
it is necessary to think of the industry
or process as a whole with multitudinous
exposures. As an example aluminum is
about as nearly non-toxic as any substance
can be, but in aluminim foundries controls
have been employed to prevent exposure
to chlorine gas, aldehydes and silica, Salt
tablest are provided to prevent untoward
effects of high temperatures in aluminum
casting operations; and the medical and
safety departments are ever active in pre-
venting | dermatitis from coolants used in
aluminum machining operations. In this
manner, safety engineers, industrial hy-
gienists and physicians view industry as a
whole and mect the wide scope of indus-
trial healfth challenges by awareness of many
different situations.

I HEALTH CHALLENGES IN THE
METALLURGY AND FABRICATION
OF METALS

There are few newly discovered metals,
although recently, certain metals have been
used on an appreciable scale in industry for
the first time. Some of these metals that
have come into prominence within the last
few years will be discussed:

A. Beryllium
Beryllium is’ used to form allovs, espe-
cially with copper, aluminum and nickel A
small amount of beryllium imparts to the
metal a considerable amount of fatigue re-
sistance. This is especally true of the cop-.
per alloy. Injury from beryllium was re-
ported in 1933 by Weber and Englchardt!
who comsidered that the pathological condi-
tioms cbserved recalted from the presence
of fuprides m the dost. Tn 1943, Hyslop'
and his associates described experiments
indicating that beryllium is relatively non-

toxic and that fatalities in animal experi- S
ments resulted from exposure to the acid
racheals such as fluorides and sulfates rather
than to beryllium per se. A predisposition
to pneumonitis, one of the important find/§
ks in human experience, was however
noted in ammals exposed to only berylli
oxides. Although excellent data were prig
sented in this paper, there was nothing t¢
prove that this predisposition to pneumoniti}
was not a specific reaction rather than su
as might occur from the inhalation of any
dust. In 1945, Van Ordstrand and his 3
sociates’ reported the occurrence of dermai®
titis with chronic ulceration of the skinguEs
inflammatory changes in the respirato
tract and pneumonitis in a group of 170
workers exposed to beryllium compounds3
who were observed over a three year period;
These inflammatory changes probably re
sult from the extreme hykroscopicity of!
these compounds which enables them to ex-
tract water from tissue. It was the opinion!
of these investigators that severe damage,
mighe be caused by factors other than acdd
salts. They did not however describe i,
stances of disease in which the possibili
of exposure to acid radicals was well ru
out. Gardner* found that beryllium gra
loma of the fung developed in animals fro
exposure to beryllium silicate. 3

Clinical and experimental investigatio
indicate that exposure to the acid salts of
beryllium will produce serious consequencess
more readily than exposure to the |
soluble non-acid compounds. Beryllinm i
itsel{ apparently predisposes to pulmo
inflarnmation and granutomatous lestons.
any rate most exposures include those
the acid salts such as fluorides, oxyfluori
or sulfates, and control aimed at limi
the concentration of acid radicals, coup
with ordinary precautions to prevent
inhalation of beryllium dust, should pro
ample safeguard for the health of wo

B Cadmium
Cadmium has been used extensively
recent vears m electroplating, as a
metal, and in alloys. It is used in iy
metals, electrical conductors, piM
FAMMICS, CRETavINg Processes, l‘ldmwln
lamps. and as a rustproof (mlmg -
oi nne. Toxic reactioms trom @
have developed as a re<ult of
lemonade mixed in  cadmium-lined .
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tainers,” and safety must he consulered when
cadminm may be vsed as a hining for fool
rontainers.  As an industrial problem ead-
minm  must he thought of wheuever the
metal is heated sufficiently to give off fumes,
as in welding.

By 1944, 59 cases of cadmimm intoxica-
tion from inhalation had heen reported
since 1RS8* Cadmium fume is noteworthy
because it is not immediately irritating or
unpleasant, and a workman may easily in-
hale «ufficient fume or dust to produce
severe pulmonary injury without realizing
that he is being harmed. The symptoms,
which develop several hours after exposure,
are irritation of the throat, headache, cough,
and in some instances nausea with a con-
stricted feeling in the chest and shortness
of hreath as the condition progresses. The
most  seriofis  consequence  of exposure to
cadmium fume s a severe pulmonary eidema
and pnenmonitis, Safegoards to completely
protect those near the operation should he
provided whenever it i< necessaryv to weld
or hurn cadmium.

C. Indium

Indinm is one of the rare metals, hut its
use is hecommg more gencralized. Tt is
used particularly for electroplating on cad-
mium for airplane motor bearings or for
bearings in other high speed internal com-
hustion engines. In 1942, indium was in-
vestigated by McCord, Meek, Harrold and
Hevssner,” who found the metal and s
salts to have cutaneous irritant properties
but demonstrated some toxicity with suh-
Cutaneoits or intravenous injection  No i
jury from indiom was found among pdinm
platers in an airplane motor plant over a

.- three year period,

D. Magnesim

Magnesium is a metal of inpoitance to
myone responsible for safety hecause of its
fammability. However, the necessary safe-
guards in respect to fire protection are well

: known. In 1942, McCord® described the de-

velopment of gas tumors reculting from the

‘implantation of magnesium particles in the

tssues of animals. Accordingly at the bhe-
peming of the war, physicians in plants in
which magnesium was machined were alert

for evidence of gas in the tissue of op-

tors. One such case was reported® |
seen a similar patient in whom gas
ped in the tissues of the hand and

forearns, wmaccompanied by febrile symp-
other evidence of infection. The
presence of gas was demonstrated both hy
crepitus on palpation and by distention of
the fascial <paces as shown on roentgeno-
graphic examinations. The patient was a
drill press operator who worked on mag-
nestim castings. No injury more extensive
than minor scratches on the hands was
noted.  He was removed from work on
magnesinm, and the gas disappeared only
to return the day after he returned to his
work  with magnesium castings, The ac-
cumulation of gas in the tissue did not
reoccur when he was removed permanently
from the work with magnesinm. Magnesium
was never isolated  from  the tissue, so
definite proof of liheration of gas in tissues
from occupationally implanted magnesium
i< lacking bt the possibility of such cannot
he denied. This praperty of magnesinm is
of no great consequence; but rather it is
interesting to medical people as a rarity.
Magnesinm w perhaps the classic example
of a substance which is in itself practically
harmless hut which mayv have associated
with it in numerons operations other Ma-
terials requiring control measores for the
protection of health. Of importance are
several potential exposures connected with
magnesim - foundry aperations. Either
molds and cores are spraved with a fluoride
or a substance such as fluo horate i< in-
corporated with the sand mn the core or mold

Therefore precaution mthe form of venti

lation aml enforced personal cleanliness may
e necessary OFf even more interest is the
presence of sutfur gases in the work room

Sulfur dioxide is used for Mushing cores

and for maintaining a reducing atmosphere

in heat-treat ovens. In addition, hydrogen

sulfide and/or other sulfides are foumd in

the core gas at shakeout operations result-

‘ing from the sulfur used as a flux for the

foms ol

molten metal. In general it may be said
that  procedures  adequate  to safeguard
agatnst a silica hazard and soflicient to

maintain comfort with respect to sulfur
dioxide and other sulfur gases will protect
the workers from any dangerous exposure
to hvdrogen sulfide.
E. Osmium
Osmnmm s one of the rare metals and
eccurs naturally in combmation with irid-
ium.  Becanse of its extreme  hardness
osmiridium is desiralle as a compound for
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fountain pen tips. Use {or osmium com-

pounds is found in the manufacture of elec-

trical contacts and explosimeters. Osmm
is also used as a catalyst. Metallic osmium
i« innocuous, but osmium tetroxide s

formed on exposure of the metal to the
air. As early as 1R14, Berselius® noted the
irritant properties of osmunn oxide, The
toxicotogical properties of onunium tetroxide
were reported by Hrunot in 1933" By ex-
posing himself to some of the vapor he
noticed after ten minutcs a metallic taste
in the mouth, followed at 30 nnnutes by a
smarting sensation in the eyes, and lacrima-
tion. Later he felt a constriction in the
chest and difficulty in breathing, and objects
then appeared to be surrounded hy halos.
These findings were confirmed in cases of
industrial exposure reported hy McLaugh-
1in® These authors ascribed the halo ob-
served around objects as possibly due to
osmium crystals on the cornea

F. Selenium

Selenium occurs as a contaminant in cer-
tain ores, especially copper. Until recently
it was considered an unusable product. It
now has become important because of its
excellent property for rectifying alternating
current. It is also used in the glass indus-
try, in paints, and plastics and as an alloy
metal for steel and copper. Seleninm con-
tamination of the soil causes “Blind Stag-
gers” in cattle, a disease m which hoofs,
homs and hair drop off.  Absorption of
celenium in human beings produces garlic-
like odor in the breath and sweat. Lemley
and Merryman ¥ found <kin disorders of a
non-specific type, marked disability, depres-
<ion and inability to concentrate in patients
«uffering from chronic seleninm poisoning.
Armor and Pringle” noted that when op-
erators were exposed to fine dust anosmia,
catarrah and bleeding from the nose oc-
cufred. These authors stated that exposures
shouldd be kept at such a point that selenium
would not he excreted in the urine. Hydro-
gen selenide requires careful control in in-
dustrial operations as a concentration of
0005 mgm. per liter produces nasal and
ocenlar irritation.™

¢ Vanadium

Vanadium is rarelv encountered in the
pure state, but the different oxides (Hypao-
vanadous oxide—VO or V0, vanadium
trioxide - - V4Oy, hypovanadic oxide — VO,
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or Vo0, and vanadium pentoxide—ViOs)
are used to increase the hardness and malea-

bility of steel and to increase resistance to
4

corrosion. The pentoxide is used in some
chemical oxidation processes as a catalyst
in place of platinum, especially in the oxi-

dation of naphthalene to phthalic anhydride. ~

Here again is a health problem that can

be solved by the use af proper safeguards 4

to prevent dust or fume exposure before
any harm has been done. Vanadinm has
no cumulative action in the hody, and the
acute and chronic symptoms are similar.”
These consist of increased blood pressure
with constriction of the blood vessels (by
direct action on arterial muscle or the
vasometer endings) and constriction of the
muscles of the bronchial system.' A worth-
while discussion of industrial vanadinm poi-
<oning was presented by Symanski’” The
clinical signs are pallor of the skin, green-
i<h black discoloration of the tongue, parox-
ysmal cough (rarely with hemoptosis),

dyspnea, pain in the chest, palpitation with 4
exertion, tremor of the fingers and arms, ¥
emphysematous type of chest, profuse bron-

chitis, bronchospasm, raised blood pressure:

with accentuated P2 sound, and reticulation

on X-ray film of the lungs.

The health hazards associated with ex- 2

posure to inorganic materials have heen re-
viewed with a fairly extensive bibliography
by Fairhall.”

/1. HEALTH CHALLENGES IN THE
PRODUCTION OF NUCL.EAR ENERGY

Nuclear fission has presented one of the
greatest challenges for industrial health pro-
tection of all time, and this challenge has
heen met so successfully that almost no
permanent injury has resuted. Uranium was
known to the toxicologist even before the
days of the atom bomb and chain reactions.
In 1854, LeConte® found that the absorption
of small amounts of uranium over a lon
period produced hepatitis.
experiments with dogs, found liver injury;

and Delaet * reported four cases of poison-,

ing in workers handling uranium salts.

Of more importance are the hazards a
cociated  with the production of
power.™ In the process of nuclear hssion

raldivactive gasses and dust are given off ¥

producing alpha, beta and gamma ray em
sions, These radiations are well known

have heen previously associated with X-ray

MacNider,” in7

atomic

and radium. The new feature of exposure
in relation to nuclear fission is the produc-
tion of slow neutrons. Little has heen pub-
lished on the biological effects of slow neu-
trons, but apparently their action is similar
to that of the beta and gamma radiations
with injury to the blood-forming organs as
one of the early reactions. Protection of
bealth in such exposures requires the study
J of the employees, the use of instruments for
 detection of exposures, the emplovment of
E mechanical handling and processing and of
b Marriers of distance and concrete to prevent
E exposures.

NI HEALTH CHALLENGES IN TIHFE
QPLASTICS INDUSTRY

k. The development of plastics is one of the
wost rapid that has occurred; constantly
materials are introduced.

-

iy

. Resins

Fortunately most of the resins emploved
little potency as systemic toxins. As
sensitizers, the phenol-formaldehyvde
ins, the phenol-furfurals and the urea-
aldehyde and melamine - formaldehyde
are of considerable importance.

Antioxidonts

Many of the antioxidants and stabilizers
organo-metallic compounds which act
primary irritants to the skin, Some of
hydroquinone derivatives are of interest
e of their interference with normal
pigmentation and the consequent whit-
of the skin.

Plasticigers

It Phasticizers are added to increase the flex-
plity or decrease the brittleness of the
paaterial. A number of the plasticizers are
b sensitizers; still others may be impor-
Bt both as a cause of dermatitis and of
femic reaction. D’erhaps the most im-
of the potential systemic reactors
e the chlorinated diphenyls,

Solvents

ever by far the greatest problem in
phastics industry is exposure to numer-
wivents, These are for the most part
bols, amides and amines, esters, ethers,
, glyeols and their derivatives, haloge-
hydrocarbons, aliphatic and aromatic
vcaarbons, ketones, nitriles, nitrocarbons
wlfur derivatives. Of these the chiori-
d hydrocarbons, the aromatic hydrocar-

.

B

i

N

Industrial Health

79

hons, carbou disulfide and 1o a lesser extent
the mtrocarbons are all well known systemic
toxins, and the usual precautions should be
taken to prevent excessive cxposure, It is
of interest that the chances of exposure are
sometimes less inherent in the manufacture
of these products than in the use of plas-
tics in later fabricating processes, due to
the enclosure and mechanization of opera-
tions in the manufacture of the basic mate-
nals.  In other instances, in which such
safeguards cannot be provided, greater op-
portunity for cxposure is attendant on the
manufacture of the crude product. A high-
light review of this subject may be found
in the paper by Cranch®™

' NEALTH CHALLENGES IN THE
RUBBER INDUSTRY

The replacements of natural rubber by
synthetic rubber has also created some new
and challenging problems which have been
fairly well worked out during the war but
which may be new enough to many to war-
rant inclusion here. The most widely used
synthetic rubber is Runa S, a copolymer of
butadiene and styrene. Because of its re-
sistance to petroleum products, there is also
considerable demand for Buna N, a copoly-
mer of butadienc and acrylonitrile.

Butadiene has little or no cumulative ef-
fect from repeated inhalation if the concen-
tration is well helow the explosive hmit of
22% and it is only mildly narcotic in
these concentrations Stvrene acts principally
as an trcitant of the lungs, mucous mem-
branes and skin. Liver and kidney damage
has been reported for excessive exposure.
A maximum safe concentration of 200 p.p.m.
has been advocated by Carpenter.™  Acrylo-
nitrile (vinvl eyanide) is an extremely toxic
material—comparable to a molecular equiva-
lent of cyanide™ and in the new synthetic
rubber plants great pains have been taken
to prevent any harmful exposure to this
substance.

The synthetic rubber industry has also
presented new possibilities for exposure to
solvents. Whereas gasoline and petroleum
naphthas can be used to replace the more
toxic solvents for use in the manufacture
of natural rubber products, benzol and its
homolognes  and  chlorinated hydrocarbons
are necessary to dissolve most of the syn-
thetic rubber.  Ethylene dichloride is per-
haps the only satisfactory solvent for the
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thioeo! type of rubler Neoprene, itona N,
and butyl rubber requuire cyelic o chtory-
nated hydrocarhaons whition. Buma S
latex. like patural cabler Tatex, can be s
olved m petrolenm maphithas

for

Safeguards
consist of the usial enclosure of processes,
ventilation and perwonal protective devices

' HEALTH CHALLENGES TO THI:
INSECTICIDE INNUSTRY
Until recently the armamentarium of the
inwecticide industry has consisted mostly of
calcium and lead arsenates, nicotine, rote-
none, pyrethrum, dinitro proxlucts,  flua-
silicates, sulfur and copper compounds, and
lime-sulfur mixtures, More recently has heen
added DDT (L-trichloro-2, 2-ns (p-chioro-
phenyl ethane), its close relative DDD or
THE (1, 1-dichloro-2, 2-bis (p-chloropheny!
ethane), the chlorinated henzenes, and hexa-
ethyl tetraphosphate. F.xtensive usage of
DDT by the Army " has shown that Dot
ja relatively non-toxic fo humans and that
ahsorption of the dry powder through the
<kin i4 negligible. On the hasis of animal
uperi!ncnts and obeervations of human sub-
jects, Cameran and Burgess™ concludedd that
there was a wide margin of safety in the
use of DDT as an insectgide, They stated
that only gross carelessness would cause
exposires great enough to produce toxic
effects when spray concentrations were not
maintained in excess of 0.5%. These in-
vestigators found that although absorption
through the skin may result from exposure
to preparations of DDT in fal solvents,
absorption of the dry powder sdoes not oc-
enr. Hliness has however heen reported hoth
in this country and in Fngland, and precan-
tions should be taken to prevent eXCessIve
exposure, especially to preparations of noT
in solvent. Symploms consist of pains in
the extremities, irritability, fatigue, pares-
thesia, nneasiness  Indicanuria is an impor-
tant taboratory finding™  (One death has
heen reported.)

Hexaethyl tetraphosphate is effective
against a number of insects, sed spiders,
citrus mites, aphids and flies at dilutions of
from 0.25% to less than 025%. Approxi-
mately 0.2 mi. per kg. is fethal 10 rats when
applied to the skin and 0.005 ml. per kg
when administered orally, according to data
provided by the manufacturer. This chem-
ieal it said to be readily hydrolyzed in water
thus minimizing the likelihood of toxic re-
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actions From eating (it or vegetables cov r- 8

cred with resulual from sprayimg.

! Illf,‘II,TII(‘/l.AlI.I,I:‘N(.'/f.S‘INH'()RK' :
REQUIRING HAND POLISITING OF
METAL

tn the airplane industry, where the light’
metals are used extensively, a new problem
developed which challenged doctors, engiey
neers and saferty personnel. Hand burring
and polishing of castings with high speed @i
rotary tools was carried out on a large®
scale. Investigations in this conmtry™ have
indicated that a somewhat different conditiont
results from exposure to vibration p
ducefl by these tools when the rates wert
in excess of 10,000 per minute as compa

©

. Brunot, F.
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to most of the previous industrial exp
wires in which the rates of vibration w
helow 4,000 per minute.

The solution of the problem was found i}
\he rather general applicability of wet
tumbling, thus making at least partial elisg
ination of the process possihle. Investigh
tion of insulating materials to determd
those most cffective in eliminating  vib
tion are under investigation so that whe
stich tools are necessary they can bhe
safely. Other measures used in meeting
challenge were elimination of exposure
cold, pre-employment exanvinations and fi
quent follow-up examinations with remo
from exposure to vibration of all subj
whose symptoms were not transient.

Costs are intimately related to the suc-
tess of a plant improvement program. Ma-
Joe, individual, cost savings may spell the
dfference hetween rapid accomplishment of
broad plant improvement program and
o u:comphshment of a narrow one, espe-
grcaly in plants where the project costs
Irain the dr_partmenlal or plant budget.
y n such matters as ventilating
ms does not mean inadequate control
-f.au Superior engweering.
It is relatively simple to design exhaust
ems m.lh extreme factors of safety
m which all possible and many im
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Some Considerations in Design of Exhaust Systems
By W. C. L. HEMEON
Industrial Hygiene Foundation

1. ‘)\ favored procedure consists in re-
questing  competing  eguipment  manufac-
turers not only to quote prices on a system
but also to indicate the design of the sv‘z
tem.  This procedure is advantageous only
if one can select bidders who have had
extensive cxperience with the problem. The
dicadvantages are obvions where one or
more of those selected do not thoroughly
nmlcrstan(l the problem. More imporlarﬁ
flnll, no two hidders will have the same
ideas on an appropriate design. The costs
aquoted, therefore, will not be based on the
same end result. One, then, is in a quandary
as 1o whether to accept the lowest hidt
which may result in an inadequate system
or the highest hid which may be wastelu!
and not successfal, ’

2. A sccomd common method especially in
larger compames s to assign the whole
problem to a staff engineer. He may be a
wmachine designer or a general plant engi-
neer. 1f he has had no experience in tins
field, the results may he sad. It is too
{requently assumed that any staff engineer
should be equipped to handle such designs.

3. A third method is to assign the whole
problem to a local installation contractor, a
proce_durc which is similar to the first one
mentioned and subject to the same disad-
vantages.

The best answer to the question of howe
to purchase exhaust systems 1 have already
implied. The system should be engincered
and <pecifications produced therefrom .
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The average per<on will picture the proc-
ess of engineering to mvolve preparation
of detailed blueprints of a systemn layout,
That isn't necessary, and would render the
procedure an impractical one for most of
the smaller exhaust systems installed for
industey, Furthermore, most of the simple,
mmnaller systems are commonly installed now
without any drafting work at all.

et us see what fundamentals need ln.br
incorporated into such specifications.

The mechanical layout of exhaust sys-
tems is not a fundamental problem. The
locations of process equipment contributing
visible dust (or other obvions contaminant)
are apparent and layout is therefore merely
a question of running ducts from each
source to a central main duct, thence to the
exterior of the building. Any first class
sheet metal contractor knows the principles
of duct construction as to gage, multi-sec-
tion elbows, radius of turn, 45°-30° T's,
tapering enlargements, etc.

Hood

The imptnant fundamental is in the de-
sign of exhaust hoods, and the success of
the system depends on it. Although the
aerodynamic characteristics of suction open-
ings are quite simple, the process charac-
teristics affecting the selection of a correct
velocity are too complicated for a brief
treatment.

For my present purpose it is sufficient to
point out that the hood should, and can
readily, be described in the form of speci-
fications and thus define concisely the re-
quirements of the process.* [For example,
the following :

*Hood is the point or points of sn exhaust system
where sir enters. whose function is to entrsin (st
Jeast in part) the inant. It i letel
described iy “‘cubic feet per minute,”
location.

“A flaring hood shall be constructed and
installed — (describe the location) -—— having
face dimensions of 38 inches horizontally,
and 10 inches vertically, and shal be ar-
ranged to exhaust laterally at a rate of not
less than 1500 c.fm.” Simple sketches of
hoods are often desirable.

Simifarly, the size of branch duct should
be specified, depending on the nature of the
contaminant being exhausted.

Other pertinent specifications respecting
balance of air-flow belween branches, loca-

:hnp{, nné

34th National Safety Congress, 1946

Circumstances justifying the latter might
be where it is a temporary process and
where economic considerations are of top
impplftance and where workers would not
be injured after S0 per cent improvement.

Reali;ing I might be misunderstood to be
advo_«:a,tmg economy at the expense of good
conditions, I wish to emphasize that the
purpose of the discussion is to Suggest a
fncthod qf thinking, i.e., engincering think-
ng. It is part of a practical philosophy
that recognizes when perfection must he
fought f'or and when lesser objectives are
- more suited to the strategy of plant im-
| provement,

tion of discharge duct and general construc-
tion specifications would he included.

Exhaust Locations

The most important factor in the design J

of exhaust systems for some problems is in

the definite identification of exact sources

of contaminant. In the common problem, 4§
sources of dust, fume or vapor are abvious,

i.e., where visible dust is generated.

Where a series of processes or machines
produce small amounts of a toxic substance,
the offending concentrations may be invisi- &
ble and all sources not apparent. Before 38
intelligent design can be started this in- -8
formation must be had. The services of 1 3%
good industrial hygienist are invaluable, in’
fact often imperative, for this purpose. He '
must not merely measure general air con<
centrations, but identify exact sources and
estimmate relative importance of each. Opin
ions must be supported by proof. :

More About Good Engineering
We frequently complain that dust col-
lectors are commonly placed in a dark
- mac;essnblc corner and are forgotten im-
mediately afterward-~do not receive mainte-
mance attention accorded to direct production
machines. The complaint is often justified.
But a system requiring excessive mainte-
sance cannot be said to be well-engineered.
Dust collection systems that must be cleared
of accumulations in the horizontal ducts
every few weeks are not good systems.
Systems whose ducts are constantly heing
battered ;"d dented are not well-engineered,
Bor are dust collectors whose hop
L pers get
, bammered concave. ¥

Economics of a Problem

Let’s consider a factory ventilation probs]
lem that involves several dust sources, ¢
trol of which will cost a considerable s
Assume, in this hypothetical case (1) th
all sources have been established, and (2
an estimate has been made of the relati
amounts of contamination produced by each:
If, furthermore (3) the cost for exhaustin
or otherwise controlling each location has] Perhaps the most frequent complaint by
. phnt operating men s that workmen refuse
’hme safety or ventilating appliances, such
- movab.le hoods, or swinging covers. No
§ 90¢ questions the thoughtlessness of humans
=the workmen. It has constantly to be
 eombatted. That is a major year-in-, year-
o task of the safety man.

- Bat, I think we too frequently shift blame
workmen when it is the fault of inade-
peamse engincering.  If we design a device

?""ﬂxthc conscious cooperation of work-

ECONOMICS OF A FACTORY

engineering thinking.
[ have prepared the table below to sy
bolize such a ventilation problem.

We have the picture of a problem ¥
which inclusion of item B in the contréiyg
system would only eliminate one per cent ®;
the total contaminant at a cost of 20
cent of the project. Item C accounts f
S0 per cent of the problem at a cost of
two per cent of total.
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men-—-requiring the acquisition of a new
habit to accompany the production habits -
let us admit that it is an imperfect solution
—that we are placing a new habit burden
on the worker. That having bheen realized
one may then resolve to continue studying
it for cventful development of a more nearly
perfect solution,

_ The flexible metal hose exhaust for weld-
ing f_umcs so widely employed during the
war is a good illustration of this, It re-
quired  worker collaboration -— therefore
superhuman  inspection, supervision and
propaganda. [t was a makeshift solution,

] In fine, if a worker complains that an ad-
justment he is expected to make, several
times daily, is too inconvenient, 1 suggest
that we consider him to be right until proved
wrong. Let us look first to the mechanical
adcquacy of the device, and look with un-
prejudiced view.

Over-Simplification

'H?crc is great temptation in a short talk
to distill some fundamental truths for the
h(fncﬂt of one’s listeners, to send them away
with some nuggets @ the form of sinple
statements about engineering air control.
I’IIQIIS dangerous; it has resulted in the
past in the spreading of some false notions,

This is illustrated, for example, by the
following descriptive phrases, easily under-
stoodd when out of context with broader
design principles, ie. that rate of air
change is often a suitahle basis for «sti-
nTating the required ventilation of an occu-
pied space. Thus we frequently see tabular
vah':es of air changes per hour required in
various circumstances. [ have gone into
tbis subject elsewhere and shall not take the
time to dissect the false reasoning, other
than to state that it is without foundation
as a mode of procedure.

Another favorite “distillation” is the fre-
quently stated principle that solvent vapors

VENTILATION PROBLEM

(Industrial Hygiene Foundalinn-APill:burg/h, Pa)

Depending on the upecific nature of .
prohIZm, we might decide to include @ CSOurc'eof. Units of % of Relative % of
trol for items C. D. E for control of 92 ontamination Contamination  Total Cost Total Cost
cent of total contaminant and a cost of ¥ A 5 yer .
per cent of maximum; or we might indl R ; 1: $ R
A, also; and in still other circums C e $10 209%
control of item C alone might be perfe 40 50% $2 20,
satisfactory, for a cost of only 2 per D 10 159, $10 20%
and control of 50 per cent. E 20 27¢s $30 0%
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are enough heavier than air that (hey sink
to the floor or other low space ant? ap(i
propriate ventilation is |herrfnrc designe
in the form of exhaust which terminate
near low points. In this case, also, .lhcwndea
is cited merely to illustrate mnr_lhcsns. .}'l;om
the practical standpoint of design of inc u;-
trial ventilation it is less than a h:?lf-mn 1,
and leads to éonsiderable economic waste

34th National Safety Congress, 1946

where it results in ventilation systems which
fail in the task intended.

I have suggested that strong efforts be
made to effect greater economies, and lh;}l
this means superior cnginecr'lng. The am'-
tude of “all or nothing” is not alwayl;
practical and there are situations where l:la
2 loaf of hread is a successful accomplish-

ment

- Tam very sorry that Mr. Verne Zinuner,

Director of the Division of l.abor Stand-
ards, U. S, Department of Labor. conlin't
be here with all of his old friend< this
moming acting as chairman of this impor-
€ tnt meeting. | know you will all join with
b me in wishing him a speedy recovery.

This morning, we have a very important
sbject to discuss, and we have some very
mtelligent and able people on this panel to
present their points of view, on what, in
; America today, is perhaps one of our mosi
ontroversial questions, the broad question
of relations between labor and management,
whether in the field of collective bargaining
®d safety, or where ever their relationship
happens 10 meet.

In this meeting hall, filled as it is this
moming. [ feel compelled to <ay a few
iwords to you that | am sure Verne Zim-
mer would have liked to have <aid to you,
E.and then 1 will present my part in the pro-
+gram, following which we will hear from
ober members of the panel. Before we
f dose the meeting, we will try to summarize
We thinking of the panel and the awdience
all important related questions.
% The last labor-management safely session
stended here was in 1943, We had the
ghame response in attendance at that meeting
we have here today, only we had a much
ber hall and couldn’t get them all in.
E%The picture has changed some, hut not a
deal. At that meeting we adopted an
point program. The eight point pro-
|m was again adopted in 1944, and 1 think
order to get this meeting off properly, it
oaly a very short program, that 1 will
d those eight points, and from there we
resume our discussion.
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WEDNESDAY MORNING SESSION
October 9, 1946

Presiding: Joun W, GIRsON, Assistant Secretary of l.abor,
The Viewpoint of the U. S. Department of Labor

By JOHN W. GIBSON
Assistant Secretary of Labor

PPoint 1 was a promotion of <afety, which
should be just as definite and objective of
labor  as wages and working  conditions.
ot 2, mavagement shonkd actively seek
lahor’s cooperation.  Point 3, education in
what safety means, should be stresced hy
management and labor to the end that the
attack on unsafe conditions and practices,
can be instituted at the job level through
full knowledge by every worker of the
principles of safety.

Point 4, the cooperation of workers must
be <ought withomt detracting in any way
from the necessity for expert and profes-
stonal <afety guidance in the plant.  Point
5. plant safety committees should alwavs
function in {ull coordination with and under
the official sponsorship of the plant safety
department. 1'oint 6, the basic responsibdity
for <afety and the <afety program, is that
of management  Labor recognizes that s
vooperative ceffort must he dovetailed into
management’s structure with recognition of
the authority  of management, that runs
concurrently: with sts hasic responsihility

Pont 7, the physical condition of the
plant, with respect to cleanliness, sanitation,
and general housekeeping, is an essential
factor in any cafety program. Point R, it is
onr opinion, and we request the president
of the National Safety Council to com-
municate to the heads of organized lahor
that we feel full cooperation of organized
labor is desired with the National Safety
Council in order to put across the best
safety program that we can,

That was the extent of the principles
adopted twice by groups similar to this one

I know that Mr. Zimmer was thinking of
discussing this morning the trend in the
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