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PREFACE 

l!his bibliography is a selection from references 
reviewed during a literature search on laboratory buildings. 
The references have been carefully selected, classified, and 
abstracted in order to assist architeots, owners and others 
in finding information of value in desiping, building, and 
e Uipping laboratories, References to descriptions of par- P % oular Iaboratoqy projects have been omitted since they 
oan be fauna in -the Aruhiteutural Index, the A r t  Index, 
tihe App1feB $oisrmee an8 Teohnology Index (formerly Indus- 
triaf Arts Index), and the bibliographies listed herefn. 
At-tentkon is dram partioularly to those published by the 
library of the Royal Institute of British Architects. 

Careful oonsideration was given to the grouping 
of' the references, Although sgeoifict matters are mentioned 
in the references in Part I, they were grouped under the 
heading "General", since each one is valuable from two or 
more specific aspests of laboratory buildings. Part I1 
is a subject classification dealing in detail with safety, 
flexibility, and other subjects which may be treated only 
briefly in I and with reference to a special type in Part 
111. Part 111 includes references which deal with specific 
types of laborato~es, 

lo obtain complete reference to available information 
on an;y laboratory building the whole bibliography should be 
reviewed. It should also provide a quick reference for 
those whose interest is more select, In each section the 
references are listed in chronological order with the 
most recent ones first, The literature is being kept under 
review and additional references will be published as 
supplements so that an up-to-date record of the existing 
information will be maintained, 

!Phis is the ffrst report resulting from a study of 
the functional requirements of buildings recently begun 
by this Division, !be work has been conducted by Allen 
E. Brass, a graduate architect of the University of Toronto, 
now a member of the Building Standards Section, 

Re P. Legget 
Director 



I. GENERAL 

A. Bibliographies 

1. Seleated reading list on labomtory design, S.B. Kydd and J-K. Page. 
Journal of the  Royal I n s t i t u t e  of Chemistry, vol. 81, April 1957, 
p.276-280. 

2. Laboratories 1949-1956. A se l ec t  list of references t o  material i n  
the  R.I.B.A. Library, .64 Portland Plaae, London 1.1, England. 

3. Some recent references t o  the design of c i v i l  engineering laboratories,  
1950-1954- Science Library Bibliogmphical Ser ies  No. 742. 

4. Atomiu energy buildfngs. A list of references t o  a r t i c l e s  i n  periodicals 
i n  the  R.I,B.A, Library, 1954. Library of the Royal I n s t i t u t e  
of Bri%ish Arohftects, 66 Place, London W . l ,  England. 

5. Des- and aonstratotion of radiochemical laboratories.  A selected list 
of unclassif ied ref erenoes . 'PTD-3013, October 1, 1951, Technical 
Information Service, United Sta tes  Atomia Energy Commission, Oak 
Ridge, Tennessee, 5p. 

6. Laboratories and reseasch s ta t ions .  A l ist  of references t o  material i n  
%e Library of t he  Royal Ins te tu te  of Br i t i sh  Architects. October 
f 949. 

B. Books - 
7. Baildfngs f o r  reseamh, F.B. Dodge Publishing Corporation, Wew York, 

1958, 2 2 4 ~ .  

This book consfsts  of a c5olleotfon 'of a r t i o l e s  on laborator ies  
published i n  the  Architectural Record since'1950. Par t  I, 
Plannfng t h e  Laboretory,is a general &iscussion of the problems 
and points  f o r  consideration i n  the design of any type of 
laboratosy building, Par t  11, Nuolear Laboratories, is an int ro-  
duction t o  the  unique problems presented by t h i s  newest type of 
laboratory mhich i s  appearing i n  i n c r e a s i q  numbers. Par t  111, 
Industr ia l  Laboratories, and hrt I V ,  Ins t i tu t iona l  ;Labora%ories, 
a r e  composed of over 2 dozen examples of various types of laborator ies  
with plans, photos, diagrams and descriptions, Laboratories 
covered i n  these a r e  examples of: indus t r i a l  engineering, biologi- 
cal researoh, eleotronic research, chemical researoh, universi ty 
research, and mil i tary  research laboratories.  

8. Labora€orien. Plannung , Bau , E$nrf ohwig. Q, -I&, P r i t z  Lassen. 
- Berlae Das Bef sp i  e l  DamsBadt, L957. 162p. 

9. Chemische Und Bfologiscbe Laboratortea, Plannung, Baq Und Einrichtung . 
Werner Schranrm. Verlag Oheatie. GMBB, ~einheim/Bergstr ,  1957. 250p. 

!be above two books a r e , i n  G e m  without an English summary. 
STher cover every a s m c t  of 1a'bomt;ozy planning, construction, and 

'flfmishing i n  cn comprehensive and. well-organieed manner, and include 
i l l u s t r a t i o n s  of laborator ies  fxommany partg of the  world a s  
well as Gemany. The generous tmpply of photos, diagrams, and 
chartis supplement and u l a r i fy  %he t e x t  and i n ~ l u d e  i l l u s t r a t i o n s  
of m a n y  of the f iWings  and pieces of equipment; which m i & t  be 
included i n  a l a b o r a t o p  building. 



10. Laboratory design. Edited by H.S. Coleman, Reinhold Publishing 
Corporation, New York, 1951. 393p. 

This is the report of the Committee on Design, Construction and 
Equipment of Laboratories of the National Research Council of the 
United States and is composed of submissions by many specialists 
involved with the use or design of laboratories. It is, as Roland 
Wank suggests in.the introduction, "a sort of public opinion poll 
of a highly infonned group". 

Part I, Materials, Facilities, Services and Equipment, is a general 
discussion of the design features common to all trpes of laboratories 
and includes interior construction materials, furniture, plumbing, 
lighting, power, ventilation and safety precautions. 

Part 11, Teachinf; Laboratories, deals with the problems peculiar 
to the various types of teaching laboratories and similarly Part 
111, Industrial Laboratories, deals with the various types of 
industrial laboratories. Both of these parts begin with two sec- 
tions of a general nature followed by discussions of specific types 
of laboratories. Particular attention is drawn to the program 
oheak lists at the beginning of Part I11 which outline the points 
to be covered in formulating the program of requirements for 
industrial laboratories. These could be modified for use for any 
tJrpe of laboratory building. 

Part IV, Concise Description of Some Modern Laboratories, contains 
plans, photos, diagrams and descriptions of thirteen completed 
laboratory buildings indicating solutions to the various problems 
in the design of these buildings. 

C. Artioles. Pamphlets and Reports 

11. Second R.I.B.A. symposium on laboratories: report of discussion. 
Architects' Journal, brch 5, 1959, p.384-388. 

This article contains brief summaries of the papers presented 
at the R.I.B.A. symposium along with some of the points which arose 
in the discussion. 

12. Draft revision of B.S. recommendations on laboratory furniture and 
fittings. British Standards Institution, CX (IJ3C) 8257, September 
2957. 

This is the draft of a standard being prepared by the British 
Standards Institution but which is already being put to use. 
Although framed particularly for laboratories in Great Britain 
there is a great deal of information applicable to laboratories 
built anywhere in the world. This standard attempts to organize 
the vast amount of existing knowledge into a concise and more 
usable form and takes advantage of the wide experiences of those 
most active in the field of laboratory design in Britain. 

It is composed of the following seotions: 1 - General notes on 
laboratory design; 2 - Laboratory benches; 3 - EZlme extraction in 
laboratories; and 4 - Laboratory servioes. Also in preparation 
are sections on the ahoice and protection of materials for use in 
laboratories and on safety precautions in laboratories. 

19. Buildings - what is required? F.M. Lea. National Physical Laboratory, 
leddington, Paper 8; also The Builder, October 5, 1956, p. 589-591. 

A general outline of the important aspects of laboratory design 
indicating the points on which decisions must be made and some of 
the conditions affecting them. Of value is a table of "Information 
needed when drawing up requirements for a new laboratory building". 



14. Building for research - design, oonstruotion and layout of laboratories. 
H.A, Snow. National Physical Laboratorg, Peddington, Paper 9; 
also !he Builder, Ootober 5, 1956, p. 591-592. 

Discussion of many aspects of laboratory design emphasiaing the 
importanoe of short- and long-term prediction in developing the 
program of requirements for a laboratory building, in view of the 
faot that research continually changes in scope and direction. 

15. Physical facilities for researoh. C.F. Rassweiler. Chemical and 
Ehgineering Xews, vol. 32, no. 50, Deoember 13, 1954, ~~4930-4932. 

Advioe to laboratory users oonsidering building new facilities not 
to forget the importance of such faotors as location of the labora- 
tory with regard to convenience to publio transportation and good 
housing aooomodation, provision of lunch room and recreational 
facilities, and others, with referenoe to the oomfort and oonvenienoe 
of the employees. 

16. Report of a symposium on laboratory layout and oonstruction. Royal 
Institute of Chemistry, Lectures, Monographs, Reports, no. 6, 1949. 

Inoludes: Laboratory planning and furnishing by C.L. Prior; 
Aoademic and teaohing laboratories by Prof. W.B. Linnell; Analflioal 
laboratories by J. Haslam; Research laboratories by F.H. Nilner; 
Mlorobiologioal laboratories by G. Sykes; and Laboratory planning 
and the arohitect by E.D. Mills. 

Various items of import;anoe regarding laboratol~r design are pointed 
out in the papers presented by those who use, equip, and design 
laboratories, based on their experience. 

17. Some asgeots of modern laboratory design. J. Yule Bogue. Endeavour, 
January 1949, p. 38-42. 

Brief disoussion of some aspects of laboratory design with an emphasis 
on problems of biology and medical research laboratories. 

18. Better laboratory layout, higher researoh output. E.G, Rochow. 
Chemioal Industries, December 1947, p.986-987. 

Some notes on "unit laboratory planning" and other aspeots of 
laboretozy design. 

19. Symposium on the oonstruction and design of research laboratories. 
Industrial and Engineering ahemistry, vol . 39, April 1947, p. 440-461. 
Includes: Seleotion of laboratory location by R.W. Oairns; 
Design of faoilities for researoh by P.C. Smith; A large industrial 
research laboratory by D.M. Beaoh; Process engineering research 
laboratory by G.N. Darby, E.J. Roberts and J.D. Grothe; University 
or college laboratory by O.S. Adams. 

Five papers outlining the problems of laboratory design %bough 
general presentations and descrf.ptions of specifio laboratory 
buildings. 

20. Some observations on laboratory planning, G.P. Contraator. Indian 
Journal of Soientifio and Industrial Research, vol. V, no. 4, 
October 1946, p.155-166; no. 5, November 1946, p.224-235; and 
no. 6, Deoember 1946, p.275-282. 

A very oomprehensive treatment of the general aspects of labomtorg 
planning. Some of the points are naturally peculiar to the Indian 
scene but most oould be applicable to laboratories anywhere. 
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21. Laboratory planning. !l!he Chemical Age, April 26, 1947, p.503-504. 

A very brief outline of some of the major points discussed in the 
previous reference by G.P. Contractor. 

22. A study of laboratory daylighting. J. Nusgrove and P. Petherbridge. 
Architeotst Journal, September 5, 1957, p.368-374. 

An outline of studies of laboratory daylighting conGuated by the 
British Building Research Station in conjunction with the Division 
of Architeotural Studies of the Puffield Foundation as part of the 
latter's work on laboratory buildings. 'Phe artiole deals with the 
work of establishing design levels of daylighting for laboratories 
and of the determination of the methods of achieving such levels 
in a gartioular laboratory room. 

23. Design of researoh laboratories. R.L. Davies. Royal Institute of 
ahemistry Journal, January 1957, p.5-15. 

Outline of study of laboratory buildings by the Division for 
Arahiteotural Studies of the Nuffield Foundation. 

24. Laboratory design. $wrvey of spaoe and services requirements ia. two 
agrioultural researoh laboratories. R.L. Davies and J.W. Nightingaled 
Bature, vole 176, November 26, 1955, p.999-1001. 

Progress report on pilot surtreys of the Division of Amhiteotural 
Studies of the Nuffield Foundation as part of their study of the de- 
sign &laboratory buildings. 

25. A report on spaoe requirements for soientifio researoh laboratories. 
J. Lorne Gray. National Researoh bounoil of @wider, Ottawa, 
leohnioal Report Nu. 3,  lBBO 1913, January 1949, 8p. 

llhe results of a study of the utilization of laboratory space at 
National Researoh bounoil Laboratories whioh involved area analysis . 
of laboratories of varying siaes and uses and with varying numbers 
of ooou#ants. Results are tabulated to show area/person both 
ttuseful and "gross" and the "utilization faotor", i. e. 

x 100%. Reoommendations are included for figures to be used 
gross 
in estimating total area required for a oomplete laboratory building. 

11. SPEOIFIO DESIGN ASPEClCS 

A, Safety 

26. Oooupanoy fire reoord, laboratories. Fire Reoord Bulletin FR 58-3, 
1958, N.P.P.A. International, 60 Batterymaroh Street hoston 10, 
&ssaohusetts. 

A deeoription of about fifty laboratory fires indioating the oauses 
of the fires and the reasons for the extensive damage or laok of it, 
and a vivid reminder of the nature of hazards whioh exist in 
laboratory buildings, the extent of losses whioh o m  be gnoountered 
and the varlous preventative measures whioh oan safeguard algainst 
suoh losses. It oontains a list of N.F.P.A. Fire Proteotion 
Rablioations applioable to laboratories. 

27. Ikergenoy devioes for proteotion of laboratorg personnel. L. Blendermann. 
Air bonditioning, Heatiw and Ventilating, vol. 54, no. 1, January 
1957 P* 96-99 

Desoriptions of various typos of emergency showers available for 
use in laboratories with an indication of the important points 
related to their installation. 



28. Manual of laboratory safety. Bulletin FS 201, Fisher Scientific, 
1956. 54~. 

A safety mama1 for laboratory users containing the following: 
Seotion I - How to prevent aocidents in the laboratory; Section 
2 - Laboratory first aid and fire fi&ting; Section 3 - Safety 
equipment available for use in laboratories; and Section 4 - Some 
informative references on laboratory safety. 

29. Safety measures in chemioal laboratories. Department of Scientifio 
and Industrial Research, Chemioal Research Laboratory, Teddington, 
England, London, Ber Majesty's Stationem Offioe, 1955. 21p. 

A safety guide for the users of the Chemical Researoh Laboratory, 
Teddington. 

30. Guide for safety in the ohemical laboratory. Prepared by and published 
for the General Safety Committee of the B[Eanufacturing Chemists' 
Assooiation, Dm,, Washington, D.C. D, Van Rostrand Company, Ino., 
Toronto - Mew York - London, 1954, 234~. 
Reoommended safety pr~oedures for oommittee users of ohemioal 
laboratories based on the best ourrent practice, Chapter 11, 
Laboratol;g Design and Equipment, outlines the major points regardiw 
safe* whicth affeot the design of laboratories. 

31. Safety in the laboratory. A. Webster. Laboratory Pra~tioe - I, 
vol. 2, no. 10, Ootober 1953, p.552-555; Part If, vole 2, no. 11, 
Rovember 1953, p.601-604; Part 111, vol. 2, no. 12, Deoember 1953, 
P- 655-657. 

I. An outline of the British laws and regulations related to 
laboratory safety prinoipally from the point of view of their use. 

11. Outline of hazards and recommended safety practices in the 
use of laboratories. 

111. Important oonsiderations in ventilating laboratories with 
special reference to hoods and points for particular attention in 
their design and use. Other problems in the use of labs e.g. fumes 
of domestic gas or other fuel gas; eating in labs; safety instruc- 
tions in laboratory method book; identification of pipelines; 
proteotive soreens; maintenance; lifting heavy weights; setting 
example for juveniles; notification of the risks others may be 
called upon to run and the methods of oombating them. 

32. Safety and industrial Wgiene in the laboratory. H.H. l?awoett. 
Chemfoal and Engineering mews, vol. 30, no. 25, June 23, 1952, 
p.2588-2591. 

Directed primarily at users of laboratories, this article indicates 
an approach to laboratory safety illustrating the lessons with 
desoriptions of tragic incidents which have occurred. The section 
on "manned Facilities" oontains eight items for desioers of 
laboratories to observe to aid in achieving safety. 

33. A oheok list for laboratory safety. H.M. Schwalb. Safety Maintenance 
and h-oduotion, vol. 103, no. 2, February 1952, p.28-31. 

Proposal for a laboratory health and safety oommittee with a check 
list of points which suoh a oommittee should lock for in regular 
inspections of laboratories' for safety in their use. 

34. Safeguarding research. H.H. Fawcett. National Safety News, vol. 64, 
no. 5, December 1951, p.18-19, 85-89. 

Notes on laboratory safety for safety engineers. 



35. Electrical safety in experimental laboratories. C.F. Dalziel. 
National Safety News, vol. 63, no. 5, April 1951, p.27-29, 72-75. 

A n  outline of the hazards in the use of electrical engineering 
laboratories and recommended safety measures for the users. Classi- 
fication of hazards in experimental laboratories is included with 
a discussion of the general approaoh to these, Also included are 
"Safet~: Suggestions for Wsrkers in Experimental Electrical Labora- 
tories . 

36. Laboratory safety. H.H. Fawcett. Chemical and Engineering news, 
vol. 29, no. 14, April 2, 1951, p.1302-1305. 

Considerations for safety in laboratories primarily for users with 
examples of precautions taken in the General Electric Co. laboratories 
at Schenectady, X.Y. One section "Physical Facilitiesn indicates 
those points affeotfng the design. Included also is a "Selected 
bibliography bearing on laboratory safety1' of value to laboratory 
users. 

37. Safety'in the chemical laboratory. Dr. H.A.J. Pieters and D.J.W. 
Creyghton. Butterworths Scientific Publications, London, 1951. 258p. 

"As a handbook and guide to students and staffs of chemical' labora- 
tories, it will help them to protect themselves and fellow workers 
against the potential hazards connected with their work, showing 
how these can be combated sucoessfully ba taking precautionary 
measures and using appropriate equipment . 

38. Report of a coeerence on the origins and prevention of laboratory 
accidents, 6 November, 1948. Institute of Chemistry, Lectures, 
Monographs and Reports, no. 4, 1949. 

Publication of the seven papers and subsequent disoussions presented 
at the conference which was conclerned chiefly with the problems 
involved in the safe operation and use of laboratories. 

39. HOW to prevent accidents in the laboratory. The Laboratory, vol. 16, 
no. 3, 1946, p.58-66. 

A disaussion for users of laboratories with a limited amount of 
information about laboratozy design. 

B. Flexibility 

40. Should your new laboratory have movable or stationary partitions? 
Chemical Industries, vol. 65, .no. 3, September 1949, p.352-353. 

Movable partitions by R. Brown and Stationary partitions by R.S. Rose Jr. 

Arguments for and against movable partitions based on personal 
experienoe. 

C. Services 

41. User requirements for laboratories. I. Assessment of Site Services. 
W.H. Mtchard. Architectsf Journal, b y  30, 1957, p.816-920. 

The first of a series of articles, this one provides a general 
introduction to the problems involved in the design of laboratories 
with emphasis on the assessment of the suitability of the site from 
the point of view of the aocessibility of services. 

42. User requirements for laboratories. 2. Specialized Services. W.H. 
Pritohard. Architects~ Journal, June 6, 1957, p.857-864.. 

I 



Detailed discussi~n of the many services which must be provided 
in a laboratory building with an indication of what they are used 
for and how they are to be provided, supplied and distributed. It 
stresses the importance of determining which services should be 
centrally distributed and which can be provided by portable 
equipnent or other localized techniques. !lhe services discussed 
inolude electricity, oompressed air, vacuum, steam,chilled brine, 
distilled water, nitrogen, oxygen and hydrogen. 

43. Water service for research laboratories. L. Blendemann. Air 
Conditioning, Heating and Ventilating, vol. 53, no. 10, October 
1956, p,115-117. 

Discussion of the various factors to be considered in designing the 
process cold and hot water system for a laboratory building indi- 
uating the important points %or engineers designing these. 

44. Servioe piping and its equipment for multistor~t laboratories. J.E. 
o r .  Air Oonditioning, Heating and Ventilating, vol. 52, no 5 , 

1955, p.96-102. 

Discussion of the problems of services in laboratory buildings 
including the piping, methods of distribution, and the particular 
points to be noted in connection with: steam service, condensate, 
oold water, hot water, oooling water, treated water, oompressed 
air and vacuum, gas for fuel, oxygen, hydrogen and other gases, 
sanitary and rain water drainage, chemioal wastes, refrigeration, 
aad materials for various piping systems. 

45. Engineering services in a laboratory. J.C. Knight. Journal of the 
Institution of Heating and Ventilating Engineers, vol. mIII, 
BY 1955. 

Brief discussion of services in laboratory buildings followed by a 
detailed asoussion of a partioular laboratory building for the 
nninistry of Works. 

46. Laboratory plumbing. J.E. York. Progressive Architecture, February 
1953, p.113-116; also in Naterials and lethods in Architeoture, 
Reinhold Publishing Corporation, 1954, New York, p.365-368. 

An introduction to the problems presented by the large number of 
serviees distributed in a laboratory building with good diagrams 
accompanying the text. A more concise treatment of the material 
eovered in Reference Ro. 40. 

(i) Illustrations and data sheets 

47. Lead plumbing for laboratories. kchiteotsf Journa1,Library of 
Information sheets 662. Architects' Journal, March 6, 1958, 
53.011. 

A summary of some aommon uses of lead sheet and pipe for laboratory 
plumbing. Includes installation diagrams and table of sizes and 
weights of pipes for laboratory wastes for normal work, 

48. Laboratosy service piping. Time Saver Standards, Thlrd Edition 1954, 
F.W. Dodge Publishing Corporation, New York, M.Y., p.812-813. 

Detail drawings of labomtory services from plans for Mrestone 
Fire and Rubber Co. Laboratory, Akron, Ohio, by Voorhees, Walker, 
Foley and Smith, Arohitects and Engineers. 



49. Inside chases in laboratory; Insib and outside chases in laboratory; 
Exposed utilities in laboratory. Architectural Detailing, p.16-20, 
C. Hornboetel and E.A. Bennett, Reinhold Publishing Corporation 
1955; also as selected details in Progressive Architecture, 
August 1951, Rovember 1951, and march 1953. 

Photos and diagrams of laboratory service distribution systems in 
various laboratory buildings. 

D. Heatina, Ventilating and 'Air-conditioning 

50. Heat* and air-conditioning for laboratories. Heatinl: and ventilating, 
November 1953, p. 63-86. 

Includes: Uami Valley laboratory for the Prootor and Gamble 
Company; Air-conditioning a laboratory health centre by W.G. Moses; 
Notor truok engineering and laboratory buildings; Odour control 
allows reoiroulation and reduces laboratory air requirements by 
J.E. Leininger; Laboratories for handling radioactive materials by 
1.3. Harris; Ventilatfon and air-oonditioning for laboratories 
by J.E. York. 

Six articles on heating and afr-conditioning for laboratories. 
The first four are descriptions of installations in specifio 
buildings and the last two are general presentations of important 
design points. "Laboratories for handling radioactive materials" 
is an introduction to the problems encountered in the design of 
these laboratories with emphasis on the importance of efficient 
ventilation and hood design. "Ventilation and air-conditioning 
for laboratories" oontains a general outline of considerations 
applJrfng to all laboratory installations as well as the particular 
points to be noted for a large number of specific types of 
laboratories. 

51. Air-oonditioning for modern researoh laboratories. H.L. Alt. llhe 
Industrial Heating Engineer, Part I, vole 9, no. 37, September 1947, 
p.165-169; Igrt 11, vol. 9, no. 38, November 1947, p.216-220; 
Part 111, vol. 10, no. 39, January 1948, p.5-10; art IT, vole 10, 
no. 40, B5roh 1948, p.61-65; also, Domestic Engineering, vol. 172, 
no. 4, 0c.f;ober 1948, p.104-111. 

Discussion of the problems involved in heating, ventilating and air- 
oonditioning installations for large laboratory buildings. Points 
are developed by referenoe to the problems which arose in the 
design of such installations by the auCl;hor for an actual labomtory 
building. 5 e  possible alternatives are outlined along with the 
reasons for the ohoice made. It is a comprehensive article with 
illustrations to supplement the text. 

E. Eauiment and m;lmfshings 

52. User reqairements for laboratories. 3. Laboratory benches and fume 
oupboards. I.E. h-itchard. Architects' Journal, August 29, 1957, 
p.322-330. 

Outline of the factors'involved in the aesign of laboratory benohes 
and fume cupboards. 

53. A design for laboratory furniture, E.H. Stock and J.S. Keeler. 
Reprint from Analytioal Chemistry, August 1956, 7A; Technical 
Paper Hoe 44 of the Division of Building Research, ITaticnal Research 
Council of Canada, Ottawa, NRC 4109, November 1956, 3p. 



An account of the development of a new design of laboratory 
Purniture now in use at the Division of Building Research of the 
Rational Research Council of Canada. It indicates the requirements 
to be met by any installation and outlines how these are achieved 
in the design developed, 

54. Laboratory equipment. E.G. Halstead. Progressive Architecture, 
September 1956, p.126-137. 

An outline of the considerations involved in equipping a laboratory 
indfoating the need for co-ordination of equipment design with 
building design and layout. 

55. Wmber for laboratory benoh tops, Laboratory Practice, vol. 3, no. 11, 
Eovember 1954, p.464. 

Brief description of various timbers being studied by the Wood 
9-kucture 9ecP;ion of the Porest Produots Research Laboratory in  
England and advioe on timbers for bench tops given to the B.S.I. 
Oommittee on Laboratory Furniture and Fittings. !he suitabiliQ 
of various speoies has been reviewed and an assessment made of the 
properties needed in a bench timber to ensure satisfaotor-y service 
under varioue oonditions of use, e.g, reasonable resistance to 
acids, chemioals and hot water, w i t h  little tendency to split, 
shrink or swell in ohan@ag conditions. Species studied inolude 
iroko, makore, danta and purpleheart. 

56. How to ensure sucoess fn a laboratory installation. Canadian Chemioal 
Frocessing, Ootober 1951, p.838-840. 

Advice to laboratory users planning on building new laboratory 
facilities or expanding present ones with regards to dealing with 
those who supply and %Istall the laboratory furnishings. 

57. Hospital laboratory equipment and furniture. Progressive Architeoture, 
November 1947, p.92. 

Discussion forms part of a larger seotion on hospital equipment 
and deals with description of benohes and equipment normally found 
in hospital laboratories. Streamline specification follows in 
which parts are applicable to laboratom equipment and furnishings. 

111. TYPES 

A. Industrial Laboratories 

58. Fundamentals in the design of industrial laboratories. W.W. Fenner. 
Engineering Xews-Record, Ootober 17, 1946, p,108-112 (vol. P. 
510-514 1. 

A general discussion of industrial laboratory design based on 
desoriptions of solutions in specific laboratories and stressing 
the value of modular planning. 

59. An introduction %o the planning of industrial chemical laboratories. 
E.D. Mills. Royal Institute of British Architects Journal, 
December 1943, p.27-33. 

Msoussion of the planning of industrial chemical laboratories with 
charts, diagrams and check lists itemizing the important points for 
the designer. 



B. Teaohing Laboratorios 

60. Second R.I.B.A. symposium on laboratories.  The Chemistry Department. 
W.H. Lloyd. Arohitects* Journal, March 12, 1959, p.405-410. 

Another of the papers presented a t  the R.I.B.A. Symposium, t h i s  
one is a deta i led  descript ion of t h e  Chemistry Department i n  the  
new soience block a t  Brighton College. 

61, Second R.I.B.A. symposium on laboratories.  Chemistry Teaching Iabora- 
t o r i e s  i n  Universities. A. (3ox. Architects '  Journal, February 

' 26, 1959, p-333-338. 

!Chis is  one of the seven papers presented a t  the Symposium of the 
R.I.B.A. on February 19 and 20, 1959. It is an out l ine  of the 
knowledge of the  author gained through h i s  experience i n  the design 
of t h i s  type of laboratory. Inoluded a r e  disoussions of such items 
as bench design, gangways, fume oupboerds, balance rooms, washups, 
anc i l l a ry  spaces and s t o r e s  and preparation rooms. The paper 
ou t l ines  the  design impl imtions  on the laboratory of the three  
branches of chemistry normally taught a t  undergraduate l eve l  - organlo, 
inorganic! and physiual. 

62. User requirements f o r  laboratories.  4. School laboratories.  W.H. 
Pritcht\rd. Arohitects* Journal, November 6, 1958, R. 674-680. 

An out l ine  of the  space, furni ture ,  and servioes needed i n  physics, 
chemistry, and botany and biology laborator ies  i n  schools. S t ress  
is  plaoed on the importanoe of carefully considering the curriculum 
and possible changes t o  it i n  determining the requirements f o r  the  
design of school laboratories.  

63. Teaching laboratories.  Report of a symposium on design of teaching 
laborator ies  i n  un ivers i t i e s  and colieges of  advanoed technology, 
held on 14 Maroh, 1958, a t  the Royal I n s t i t u t e  of B r i t i sh  Arohi- 
t e c t s ,  66 Portland Place, London W . l ,  England. 32p. 

Includes: Universi t ies and the  design of teaching laborator ies  by 
S i r  Eric Ashby; Planning buildings f o r  the teaching of soience and 
technology by S.R. Sparkes; The univers i ty  teaching laboratory by 
E. Maxwell Fry; Science Buildings i n  colleges of technology by 
G. Grenfell Bainest and Materials and services by W.H, Pritchard. 

Contains the f i v e  papers and subsequent discussions which indicate  
some of the problems which must be solved hot% by a r ch i t e c t s  and 
and teaohing s t a f f s  i n  the  design of teaching laboratories.  
Included a r e  such points  as :  the problem of low u t i l i z a t i o n  of 
laboratoxy spaoe; the  need f o r  f l e x i b i l i t y  t o  meet changing 
programs; the value of a teohnioally t ra ined l i a i son  man between 
a rch i tec t  and college s t a f f ;  the importanoe of the b r ie f  of 
requirements; and, an  out l ine  of various materials  and services f o r  
use i n  laboratories.  

64. The planning of scienoe laborator ies  i n  schsols. Richard Sheppard and 
Partners and W.H. Pritchard. May, 1957. Available without oharge 
from the Indus t r i a l  Fund f o r  the Advanaement of Scient i f io  Edu- 
ca t ion i n  Schools, 20 Savll le  Row, London, W . 1 ,  England. 

Comprehensive treatment of %he subject  ino lud iw notes on planntng, 
physical requirements, services,  f i t t i n g s  and materials.  A l thoua  
it per ta ins  spec i f i ca l ly  t o  soh001 laborator ies  i n  Br i ta in ,  th i s '  
guide contains muoh information useful  f o r  school laborator ies  
elsewhere. 



65. Symposium on design and construction of oollege and university 
chemistry laboratories. Journal of Chemical Education, vol. 24, 
July 1947, p.320-353. 

Includes: General problems of laboratory design by H,P. Lewis; 
Remodeling old oollege laboratories by J,E. Cavelti~ The general 
diemistry laboratory by J.C. Bailar Jr,; The analytical laboratory 
by G.G, Marvin; The organio laboratory by C.D. Hurd; L%bom"cories 
for physical chemist.ry by L,O. Caset Design of laboratories for 
chemical engineering instruction by H.C. Weber; New ideas from 
industrial laboratory design by C .IJ. Rassweiler ; and The architect 
and his rela-tion to the chemis-try department building committee 
by H,R. Dowswell. 

The papers presented at this symposium cover the major considerations 
involved in the design of college and university cl~emistry labora- 
tories as well as some artioles of more general applioation. 

66. Housing for the small college chemistry department. H.F. Lewis. 
Chemical and Engineering News, vol. 24, no. 16, August 25, 1946, 
p. 2J.87-2188. 

Msoussion of a particular laboratory design and some general 
oomments on problems of the college ohemistry labosatory. 

. 

0. Ph;8sios Laboratories 

67. Desip of physics research laboratories. J.S. Forrest. Nature, vol. 181, 
J E U ~ U ~  11, 1958, p.90-91. 

!The report of a symposium held on November 27, 1957, to put on 
reoord the views of arohiteots and researoh directors responsible 
for the planning of physios labora'tories. The important paint 
stressed is the ohanging oharaoter of such laboratories whioh now 
require large machines and their attendant ereotion and servicing 
faoilities to deal with many sf today's problems. A basfo labora- 
tory design is presented and disoussed. 

68. Msoussion on the bdgnof physics laboratories, London, 1947. Journal 
of Soientffio Instruments, vol. 25, 1948, p.157-68. 

A summary of the opinions of men from many of the larger phrsios 
laboratories in Britain with descriptions of their own particular 
laboratories, to point out some of the aspeots to be considered in 
the design of suoh laboratories. 

D. Blot Plant Laboratories 

69. Symposium on pilot plant design and oonstruction. Industrial and 
Engineering Chemistry, vol, 40, no, 11, November 1948, p.2011-2053. 

Includes: Organization by A.A. Lynch; Regional research laboratories, 
U.S. Depariment of Agrioulture, by W.B. Van Arsdel, R.K. Eslrew, 
E.A. Gastrook and C.T. Langford; Chemioal engineering research at 
the B,F. Goodrich Company by A.B. Japs; Dehydration of heat sensitive 
materials by B.W. Schwarz; Fluidized solids pilot plants by E.W. 
Nicholson, J.E. Moise and R.L. Hardy; Po1ymerir;ation units for 
thermosetting resins, F.E. Reese and Eli Perry; and I~ethacrylonitrile 
and Acrylonitrile by L.I. Peters, K.E. Nlarple, T.W. Evans, S.H. 
NcAllister and R.C. Castner. 

!the seven papers presented at this symposium are descriptions of 
specific pilot plants and they indicate many of the aspects of these 
plants including detailed descriptions of the processes involved 
and of the location and type of equipment for them, outlines of 
the nature of the work carried out, and descriptions of the features 
of the buildings housing the pilot p1an.t;~. 



E. Radioactivity Laboratories 

70. Design of laborator ies  f o r  safe use of radioisotopes. D.R. Ward. 
United Sta tes  Atomic Energy Commission, Advisory Meld Service 
Branch, Isotopes Division, Oak Ridge, Tennessee, Hovember 1952, 48% 
(AvaiSable from the  Offioe of Technical Services, Department of 
Commerce, Washington 25, D. C. ) . 
A comprehensive guide t o  the design of laborator ies  f o r  handling 
microcurie and mi l l i cur ie  amounts of the  most common radioisotopes 
based on the  experiences of those i n  the design of such laborator ies  
and i n  the  f i e l d  of radioactivi ty.  

Par t  I, Features of General Radioisotope Laboratories, contains 
infoma-[;ion app l iwble  t o  many types of radioisotope laborator ies  
and includes discussion of such features as: proper room arrange- 
ment, vent i la t ion,  choice of laboratory surfaces, specia l  equipment 
and others. 

Part 11, Radioisotope Laboratories f o r  Specific Purposes, deals  
w i t h  the  following: radioohemical research laborator ies ;  labora- 
t o r i e s  f o r  s ~ t h e s i e i n g  carbon 14 compounds; biologioal research 
laboratories;  hosp i ta l  radioisotope un i t s ;  student training 
f a c i l i t i e s ;  and f a c i l i t i e s  f o r  using radioisotopes a s  sealed souroedr 
In each case i l l u s t r a t i o n s  of typical  laboratory arrangements and 
cost  estimates f o r  equipping the  laborator ies  a r e  included. 

71. b a t  t o  consider when designing fume hoods f o r  medium l ev e l  radioactive 
oonditions. J,I. Ruddy. H e a t w ,  Piping and A i r  Conditioning, 
V O ~ .  30, n0.s 3, Wch 1958, p.128-131. 

Outline of the fac to rs  t o  be considered i n  designing fume hoods 
f o r  medium l e ve l  radioaotive work based on s tudies  of fume hoods 
carr ied  out a t  t he  Brookhaven Xati6nal Laboratory. 

72. Architectural  and building requirements a s  re la ted  t o  atomic energy, 
S i r  John Crockoroft. R.I.B.A. Journal, January 1958, vol. 65, 
DO. 3, p.76-86. 

Description of various btaildings f o r  atomic energy in England with 
photos of them and discussion of important points i n  the  d e s i w  of 
t he  buildings. 

Water supply and drainage quan t i t i e s  f o r  rad ioac t iv i ty  laboratories.  
J.I. Rwdd.. Air Conditioning, Heating and Ventilating, October 
1957, p.105-106. 

Description of the  f indings of a study of h o t  and cold water usage 
a t  the  BrooWlaven IVatSonerl Leboratory mhioh l e d  t o  the  development 
of design data f o r  (1) hot  and cold water piping; (2)  laboratory 
waste giping; and (3) sampling and holdup tank si&ing, f o r  radio- 
a c t i v i t y  laboratories,  S e s e  data supplement design c r i t e r i a  
i n  the  Xational Plumbing Code of the U.S. which were found t o  be 
unsuited t o  the  demands on water supply and drainage i n  radioact iv i ty  
laboratories.  

74. Some solut ions  t o  heating and vent i la t ion problems i n  atomic energy 
research establishments. G.M. Harbert. Journal of the  Ins t i tu t ion  
of Heating and Ventilating Ehgineers, vol. 24, September 1956, 
p.237-263. 

Detailed descript ion of heating and vent i la t ing i n s t a l l a t i o n s  of 
Atomio Energy Research Establishments i n  England designed by t he  
wri ter .  



75. Hot laboratories. Bucleonics, vol. 12, no. 11, Xovember 1954, p.35-100. 

'Phirty-six articles on laboratories for radioactive materials based 
on papers presented at an Atomic Energy Commission information 
meeting at Brookhaven National Laboratory, Upton, N .Yo , May 26-28, 
1954. Inaluded are the folloPPing sectionst Design; General purpose 
manipulations; Remote equipment; Operations; Administration. It 
is of value to users chiefly and the section on "~esign" includes 
descriptions of shielding and handling equipment, in various labora- 
tories. 

76. An approach to hot laboratory design. G. Morris. Proceedings, American 
Society of Civil Engineers, vol. 80, June 1954, Separate no. 448, 5p. 

A brief review of the major considerations in the design of hot 
laboratories, and stressing the need for early collaboration between 
soientists and design engineers in the development of plans for 
new ltirboratory faoilities. 

77. An engineering approach to hot cell design. H.I. Glen. Proceedings, 
American Society of Civil Engineers, vol. 80, June 1954, Separate 
Ho. 4-46, 21~. 

Mscussion of design practices involved in the biological shield 
and other necessary auxiliaries guoh as viewing windows, maferial 
and personnel access doors, manipulators and service requirements 
for a mall all-purpose cell which contains practically all the 
features usually found in larger more oomplex cells. 

78. Shieldiw structure fasilities for atomic energy researoh. F. Ring Jr. 
Srooeedings, Amerlcan Society of Civil Engineers, vol. 80, June 
1954, Separate No. 447, 18p. 

Discussion of the configurations and uses of various shielding 
structures employed in a%omic energy research and development. 

79. Piping, pumps and valves for high pressure water reactor systems. 
A. Amorosi. Heating, Piping and Air Conditioning, vol. 26, 
no. 5, 1954, p.140-144. 

A discussion of the radioactivity problems of high pressure, 
water-cooled nuclear plants and their effects on material selection 
and design oomponents. 

80. Ventilating and heating problems in atomio energy establishments. 
W.L. Wilson. Journal of the Institution of Heating and Ventilating 
Engineers, vol. 20, September 1952, p.215-237. 

General presentation of problems of ventilation and heating in 
atomio energJr estabXishments in -land wlth discussion of alternative 
solutions. 

81. Hospital radioisotope laboratory. C.B. Braestrup and E. Quimby. 
Progressive Architecture, December 1952, p.84-87; also on p.96-99 
in the book Materials and Methods ,in Architecture, Reinhold Pub- 
lishing Corporation, 1954, mew York, N.Y. 

5is report provide$ information required for planning the average 
hospital radioisotope laboratory to be used primarily for hospital 
work and covers such aspects as: rooms required and floor spaoe, 
location in the hospital, structural requirements for shielding, 
ventilation, special facilities and floor loading, built-in 
equipment and detailed requirements. Illustrated w i t h  plans of 
typical laboratory layouts and other diagrams. 



82. Radioisotope facilities for the general hospital, S.C. Ingraham, M.D., 
U.S. Public Health Service. Architectural Record, December 1952, 
p.181-2, 196-7. 

Presentation of data covering the requirements for the type of 
radioisotope facifity that is likely to find widest application 
in general hospitals, Discussion of typical plans for Radiochemical 
Laboratory and Patient Up-Take measuring Room indicating the impor- 
tant planning considerations. 

83. Proceedings, Laboratory design for handling radioaotive materials, 
BRAB Conference Report, go. 3, May 1952, 140p. Building Research 
Advisory Board, 2101 Constitution Avenue, Washington, D.C. 

Inoludes: Session I, Architectuml introduction to radiochemical- 
laboratory layout; Session 2, Air supply and exhaust in laboratories 
handling radioactive materials; Session 3, Control and shieldi% 
of isotopes in radioactive laboratories; Session 4, Surfaoes and 
finishes for radioactive laboratories; Session 5, Msposal of 
radioactive wastes. Glossary of terms used in nuclear science and 
teohnology. Bibliography. TID-3013 Design and Construction of 
Radiochemioal baboratories. Technical Infomation Service of the 
A.E,C. of the United States, 

A very comprehensive treatment of the design features of this 
newest type of laboratory which is appearing in inoreasing numbers. 

84. Architectural abstracts from the conference on laboratory design for 
handling radioactive materials. Bulletin of the American Institute 
of Architects, 801. 6, no. 2, March 1952, p.11-20. 

Inoludes: Radiochemioal laboratory layout by A.D. MacIUntosh; 
Air supply and exhaust for laboratories handling radioactive materials 
by C.P. Roberts. 

85. Arohitectural abstracts from the conference on laboratory design for 
handline; radioactive materials. Bulletin of the American Institute 
of Architects, vol. 6, no. 3, May 1952, p.3-20. 

Includes: Control and shielding of isotopes in radioaotive 
I laboratories by Dr. n.B. Garden; Surfaces and finishes for radio- 

active laboratories by J.G. Terrill; Waste dlsposal by Dr. E. 
Pitzer; and Summary of conference by Rr. C.S. Bbnou. 

86. ~ o n k o l  and removal of radioactive contamination in laboratories. 
Handbook 48, U.S. Department of Commerce, Eational Bureau of Stan- 
dards, December 15, 1951 24p. For sale by the Superintendent of 
Doouments, Washington D.O., U.S.A. 

A valuable dooument for all users of laborat~ries~~handling radio- 
aotfve materials. Section V, "Specific materials , is devoted to 
a brief analysis of the most common types of surfaces in use in 
radioisotope laboratories and is therefore of value to designers 
of laboratories. 

87. Working surfaoes for radiochemical laboratories,glass, stainless steel 
and lead, P.C. Tompkins and 0.1. Biszell. Industrial and Engineering 
,Chemistry, vol. 42, no. 8, August 1950, p.1469-1475. 

"5e exchange of a radionuolide between surface and solution is 
inherently a slow process, !the difficulty of decontaminating a 
surface depends laqely on the removal of radionuclides which are 
firmly attached to the surfaoe. Simple tests which permit compari- 
sons between surfaces, decontamination reagents, and contaminating 
conditions have been developed. A few conclusions regarding the 
suitability of glass, stainless steel, and lead for radiochemical 
laboratory surfaces have been drawn". 



88. Working surfaces for radiochemical laboratories, paints, plastics, 
and floor materials. P.C. Tompkins, 0.1. Bi~aell and C.D. Watson, 
Industrial and Engineering Chemistry, vol, 42, +no. 8, Aumst 1950, 
p.1475-1481, 

"!he corrosion resistance and decontamination properties of several 
available paints, plastics and resins have been studied under 
standardized conditions, It is concluded that some of these may 
be used to advantage in place of glass, stainless steel, or lead 
for many common functions, and that they may often be decontami- 
nated by mild reagents, such as detergents. !he combination of 
the contaminating condition, the surface material, and the decon- 
tamination reagent are interdependent variables which lead to a 
high degree of specificity in cleaning efficiency". 

89. The architectural approach to ?.adiochemical laboratory design. A.D. 
EllacKintosh, Bulletin of the American Institutes of Arohitects, 
V O ~ .  4, no. 3, Daay 1950, p.7-20. 

A discussion of the design of radioohemioal laboratories including 
data on plcanning, flexibiliQ, modularity, shieldfng, finishes, 
services, heating and ventilating and waste disposal. 

90. Safe handling of radioaotive isotopes. U.S, Department of Commerce, 
National Bureau of Standards, Handbook 42, September 1949, 30 . 
(For sale by Superintendent of Documents, Washington 25, DOC4 f . 
Discussion of the handling of radioaotive isotopes of value prinai- 
pally to laboratory users. Section on "Laboratory design and 
equipment", contains several points for designers of laboratories. 
reoommendations of a mandatory nature for laboratories handling 
radioaotive isotopes in the U,S. and a list of publioations of 
interest to radioisotope laboratories are included. 

91. Design, auxiliary equipment and services for a radiochemioal laboratory. 
G.H. Guest and L.G. Cook, Rational Research Uounoil of Canada, 
February 1948, I?RC 1714, 12s. 

Msoussion of the design of laboratories intended to handle fairly 
large amounts of beta and gamma materials w i t h  precauti o m  to be 
taken by those using them. Inoluded also are suggestions for design 
of laboratories handling smaller quantities of.radiation. 

92. Symposium on radiochemistry laboratories. Industrial and mineering 
Chemistry, vol. 41, no. 2, February 1949, p.227-250. 

Inoludes: Introductory remarks by J.A. Swartout; Impaot of radio- 
aotivity on ohemioal laboratory techniques and desig!~ by P.0. 
Tomkinson and BOA, Levy; Radiobioohemioal laboratories by W.P. 
HIomisg Researoh wi%b low levels of radioactivity by J.A. Swartout; 
Semihot laboratories by 8 .B.  Garden; Laboratory for preparation 
and use of radioactive organic compounds by C.X. Rice; and 
Remodeling a laboratory for radioohemiml instruation or researoh 
by H.A. L e v *  

Six  papers outlining the problems enoountered in the use and desip 
of radiochemistry laborator~es with desoriptions of the laboratories 
of some of the participants to indicate solutions to the problems 
of laboratory ventilation, speoial hood facilities, surfaces whioh 
oan be readily dewntaminated, and oonstruction to eliminate areas 
diffioult to keep clean. 

93. Control of radioactivity hazards, W.H. Sullivan, Chemical and Engineering 
News, vole 25, no, 26, June 30, 1947, p.1862-1865. 



Outline f o r  users of laboratories involved w i t h  radioactive materials  
f o r  the  oontrol of the  hazards presented. Mention of a form of 
sa fe ty  organimtion en the  plant  and an outl ine of general ru les  
and prooedures whioh a r e  oonsfdered t o  be applioable t o  a l l  personnel 
engaged i n  work assooiated w i t h  radioaotive materials. 

94. The design of laborator ies  f o r  raaioaotive work. R. Spenoe. PEoceedings 
of the  Conferenoe on Euolear Chemistry, sponsored by the  Chemiaal 
Emt i t u t e  of Canada, Nay 15-16-17, 1947, Moldaster University, 
Hamilton, Ontario, Part 11, p.212-213. 

A br ie f  summary of the  problems of radiat ion protsotion in the  use 
of radioaotive materiala i n  laboratories. Some p l a n n i q  and design 
points a r e  outl ined as well as points t o  be observed in the use of 
sua;h laboratories.  

95. Some aspeots of the design of radioohemioal laboratories. H.A. Levy. 
fThemi-1 and Engineering News,  801. 24, no. 23, Deoember 10, 1946, 
p* 3168-3173 . 
Desoription of the problems fnvolved i n  the use of radioaotive 
materials  i n  laboratories. O f  value t o  laboratory users being 
introduoed t o  auoh materials  and without previous experienoe. 


