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T HE practice of safety in a chemical laboratory is not 
essentially different from that in an industrial plant. 
However, much has been overlooked in many chemi- 

cal laboratories with regard to an adequate safety pro- 
gram. I t  is worth while to point out the following 
accident figures for chemical laboratories as reported by 
the National Safety Council for the period 1939 to  1942, 
inclusive. For every 89 injuries reported there was one 
fatality. Furthermore, for every six injuries reported 
there was one accident causing permanent partial dis- 
ability. Also there was a 35 per cent increase in the 
total number of injuries during the year 1942 over the 
number of injuries reported in 1941. I t  is unfortunate 
that later accident figures are not now available; but if 
general accident trends in regard to both accident fre- 
quency* and accident severity** in the nation be any 
criterion, it is safe to say that there has been a substan- 
tial increase in both frequency and severity of accidents 
in chemical laboratories during 1943 and 1944 over 
1942. 

Generally speaking, the drive for increased production 
is  associated with increased accident frequency and se- 
verity in normal industrial operations. On this score 
alone, it would appear that chemical laboratories should 
not have such a n  unfavorable accident record as that 
cited above, inasmuch as in many laboratories speed is 
not of the essence as in the manufaoturing plant proper. 
I t  appears that the unfavorable experience in chemical 
laboratories is largely due to the lack of proper instruc- 
tion and supervisory control over the laboratory worker. 
It has long been an established fact in accident preven- 
tion work that a guard placed in the worker's mind is 
worth many tangible protective devices. In other words, 
if the worker is taught to think safely so as normally to 
perform operations with care, the best accident preven- 
tion results a re  obtained. Obviously, proper instruction 
is essential to such a program. 

There are many ways of providing and following up  
such instruction, some of which are not nearly as effec- 
tive as others. This question of effectiveness, or  whether 
a safety program. to use a slang phrase, "has teeth in it," 
is the crux of the more important portion of an entire 
safety program for a chemical laboratory. 

MANAGEMENT'S ATTITUDE 

The most effective and easiest way to achieve the 
desired result, whether it be from the professorial view- 
point in the case of high school, junior college, or  seat 
of a higher education. or the directorial, as in a com- 
mercial plant laboratory or  a consulting laboratory. is 
for  top management to convince the student or the 
employee that management is definitely interested in 
safety and intends to see operations carried out in a 
reasonably careful manner. Some readers of this article 
may recall from student days, a certain incident wherein 
a professor brought home a definite point by individual 
-- 

*Accident frequency: The accident fre~iuency rate is the number 
o i  lost time injuries per one mixon man bourx oÂ mpobure. A lobt 
time injury is defined as occurring when an e m p l o ~ e  stay- awa2 
from nork on his next noimal shift after the accident. Also, 3vhele 
a uermanent partial dilability i* invohed, e ien though no actual lotit 
time occurs, this is counted as  A lost time injury. 

"Accident qegerity: Accident seventy is defined '1s totdl lost time, 
including both actual lost lime and al,o time charges, %here death 
or permanent paitial disabiht3 i s  m'volved, timeh one thousand 
dhided by the number of man hour-; of exposure. 
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instruction. and realize that this point is remembered 
through the years on account of that particular incident. 
Similar conditions appl j  to the instillation in the indi- 
vidual of safety practices. It is not enough for top 
management to sign a few notices to be placed on the 
bulletin board once in a while with regard to safety. 
This action may relieve management's conscience, but 
all too often the reader of the bulletins is making the 
mental reservation, "I don't believe the old man would 
do it that way himself: and why should I?" What doe* 
achieve results is top management's visiting the workers' 
table, and, if something is wrong or unsafe, calling at- 
tention to it and having it corrected then and there. 
Such incidents, even if infrequent, carry the most weight 
in driving home a safety program, and the news of their 
occurrence spreads rapidly among other workers. 
Workers begin to realize that safety practices in their 
laboratoq are ~iorth while and are not to  be taken 
lightly. The following example will accent this import- 
ant point. 

A certain large company. which has had an enviable 
safety record, was called upon to operate a shell loading 
plant. The particular shell to be loaded was regarded as  
being in the more hazardous category. The operation 

FIG. I*. Hood provided with exhaust system. Note that 
water, gas, oxygen, air, and vacuum lines are aranged so 

that connections can all be made inside hood. 

I l u s t r a t i o n s  courtesy National Safety Council ) 
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panel. 
Laboratory exhaust ventilation system requirements 

may vary a great deal, dependent upon the use to which 
the laboratory is put. For example, small laboratories 
in which analyses of simple solutions are made may 
require exhaust ventilation only where hydrogen sulfide 
is handled; while in large indubtrial laboratories the 
complexity of the ventilation problem approaches that 
of a chemical manufacturing plant. Ventilation systems 
should meet local and state requirements. If there are 
no requirements, then those of the American Standards 
Association Code for ventilation, where they apply, 
should be followed. It is advisable to have inlets and 
outlets at both top and bottom of laboratory rooms, so 
as to take care of gases both heavier and lighter than 
air. A sufficient number of air changes per hour should 
be provided to hold any toxic a i r  contaminants down 
below the generally accepted maximum permissible 
limits. Exhaust hoods should be arranged so that a face 
velocity of at least 60 linear feet per minute is available 
at all times. A well arranged hood is shown in Fig. 1.  

All ventilating equipment should be arranged so that 
there is no possibility of the effluent air from one system 
contaminating the incoming air either in the same 
system or in other systems. Provision should be made 
for the periodic checking of systems to see that they are 
actually functioning as designed. One interesting case of 
the improper use of adequate ventilation came to light 
recently in a laboratory in a synthetic rubber plant. Here 
titration work on synthetic rubber was conducted, using 
hot benzene as the medium. After titrating, the entire 
contents of the flasks was dumped into a metal garbage 
can, which was located in such a way that the fumes of 
the can were drawn by the suction of the exhaust hood in 
which the titration was conducted directly past the 
breathing zone of the titrator. 

The bearing that correct illumination has on safety is 
important. Noteworthy is the fact that over the past 20 
years the minimum standards in lighting have been 
raised continually and now levels higher than 50 foot 
candles are often recommended for laboratory work. 
The periodic cleaning of skylights, windows and arti- 
ficial lighting units is a point which is too often over- 
looked in chemical laboratories, 

GOOD HOUSEKEEPING 

Under the heading of good housekeeping there are 
several important points. 'The first is that the laboratory 
should be kept clean. There is no reason why a chemical 
laboratory cannot be kept as clean as an ordinary office. 
Every collection of residues or other dirt which is 
allowed to remain at a chemical laboratory is a potential 
source of trouble. 

A second requirement to observe is that operations be 
carried on with minimal amounts of material, and that 
other chemicals be not allowed to  remain in the work 
place when they are not needed. Too often one sees in 
a chemical laboratory, for example, a can of ether which 
has been allowed to remain near the worker. Yet, from 
the deposit of dust on the cork of the ether can, it would 
appear doubtful whether that particular can has been 
used for months. 

Another point is  the disposal of waste materials, 
especially such items as volatile solvents and broken 

glassware. The dumping of volatile solvent residues 
down usual drains cannot be condoned. There are too 
many cases where serious fires and accidents have oc- 
curred through such a practice. Separate closed con- 
tainers should be provided for the disposal of this 
material. Where there is any extensive hazard involved in 
its disposition, the ordinary janitor service should not 
be relied upon but someone conversant with the hazard 
involved s h o u ~ d  be assigned to ihe handing of this 
material. 
Fig. 2 shows a laboratory engaged in painting radium 

dials. Just recently such a laboratory was found upon 
inspection to conform satisfactorily to standard ventila- 
tion and illumination conditions, as shown in this picture. 
However, a wastepaper container, like the one shown in 
the picture, was used for the disposal of small pieces of 
wiping paper with which the employees cleaned traces 
of radium paint from objects. Readings taken on this 
wastepaper basket with a radium evaluation instrument 
showed an exposure equivalent to  250 micrograms of 
radium in the paint accumulations on the side of the 
basket. Furthermore, it was found that the contents of 
this basket was given from time to time to the ordinary 
janitor, and that he was permitted to  dispose of this 
waste in a backyard incinerator. Such conditions as 
these bring out the great importance of following 
through on waste disposals from a chemical laboratory. 

The segregation in the laboratory of broken glassware 
from other waste materials often will protect the janitors 
from needless cuts. 
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FIG. I (at left). Model of Curtiss-Wright Wind Tunnel, Buffalo, New York. FIG. 2 (at right). Working model, 
made o f  fucite, Curtiss-Wright Wind Tunnel (one-ffurfiefh scalej. 

THE CURTISS-WRIGHT WIND TUNNEL 
NEW WIND TUNNEL, basically of the same A design as that of the Southern California Coopera- 

tive Wind Tunnel, has been constructed at Buffalo, New 
York, by the Curtiss-Wright Corporation and is expected 
to he in operation soon. The design costs for this tunnel 
and the Southern California Tunnel were divided he- 
tween the Curtiss-Wright Corporation and the Southern 
California group. In view of the similarity of the basic 
design, the two tunnels are essentially the same, differ- 
ing In a few respects. 

The arrangement of the Curtiss-Wright Tunnel is 
shown in Fig. 1. The model shop is shown at the left 
in the photograph. An exact working replica of the tun- 
nel, made of lucite, is shown in Fig.  2. The model, built 
to one-thirtieth scale of the tunnel. duplicates in every 
detail the operation of its prototype. even to the opera- 
tion of the a i r  locks. The console from which the 
Curtiss-Wright Tunnel is controlled is shown in Fig. 3. 

The new tunnel is housed in the Research Laboratory 

with complete facilities for aeronautical research. The 
laboratory also houses altitude chambers which make it 
possible to simulate the pressure and temperatures en- 
countered at any altitude. In order to care for the many 
problems associated with aeronautical research, there 
are wood and machine shops. a hydraulic laboratory. a 
metallurgical laboratory complete with controlled-atmos- 
phere furnaces. a physics laboratory- a completely 
equipped chemical laboratory. wood and plastics labora- 
tories. as well as a technical library. 

This laboratory is under the direction of Dr. C. C. 
Furnas. formerly associate professor of chemical engi- 
neering at Yale University. The testing and initial 
operation of the new wind tunnel are under the direction 
of Marc A. de Ferranti. formerly associated with the 
General Electric Company at Schenectady. 

The new tunnel not only will serve as a "proving 
ground" for the Curtis-Wright Corporation, but it will 
also he in a position to serve as a testing laboratory for  
other eastern airplane manufacturers. 

AT RIGHT: 

FIG. 3. Console o f  control  
room, Curt iss-Wright W i n d  

Tunnel, Buffalo, New York. 
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