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PREFACE 

Since its establishment, one of the main objectives of the National Research 
Council has been to encourage Canadian industry to undertake research. To 
provide itself, and other interested groups, with an accurate representation of 
the state of industrial research in Canada, the Council requested the Dominion 
Bureau of Statistics to survey Canadian firms. The first survey of industrial 
research and development was made in 1955, and has been repeated biennially 
since then. This publication contains the results of the fourth such survey con-
ducted by the Bureau of Statistics in cooperation with the National Research 
Council. It presents an estimate of the magnitude and direction of the research 
and development program undertaken by Canadian industry in 1961 and provides 
an inthcation of the relative size of the 1962 expenditures. 

The 1961 survey sought information on the cost of research and development 
conducted by Canadian firms, the sources of these funds, and the expenditures 
on purchases of research results from others. It also requested data on the prin-
cipal fields of science, the industrial product groups in which the work was 
carried out, and on the personnel employed In research and development. 

The assistance of the many business firms who have cooperated with us 
by submitting reports is gratefully acknowledged. 

WALTER E. DUFFETT, 

October, 1963. 	 Dominion Statistician 
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DEFINITIONS' 

1. For the purposes of the 1961 survey, firms were given the following "working" definition of 
R & D: 

Industrial research and development comprises activities ranging from pure research 
intent upon obtaining new knowledge in the life and pnysical  sciences, to conceiving and 
developing new products, new processes and major changes in products or processes, and 
bringing them to the stage of production. Such activities as market and sales research and 
process and quality control are excluded, as well as other special cases outlined below. 

The following kinds of activity are included in the concept of industrial R & D: 
Laboratory scale activity. 
The design and operation of pilot plants or prototypes, provided the main purpose is 
one of the following: 

To test experimental conclusions reached at the laboratory level. 
To establish finished product formulas, specifications or standards. 
To design special equipment required by a new or improved process. 
To prepare operating instructions for use at the manufacturing level. 

(C) The engineering activity necessary to advance the design of a product or a process 
from the laboratory to the stage where It can be turned over to a production unit. The 
design, construction and testing of full scale models prior to production is included, 
along with the development of designs for special manufacturing equipment and tools 
required. 

(d) The preparation of drawings, formulas, specifications and manuals of instruction for 
the use of manufacturing units, all of which are based on the research activities. 

The following activities are not included in the concept of industrial R & D: 
Market research and development, including statistical surveys of consumer preferences, 
estimates of possible markets, distribution outlets, etc. 
Development of advertising programs including sales promotion and demonstration of new 
products. 
Economic research and other research in the social sciences. 
Application for patents, including related legal work. 
Experimental work performed to provide additional information as required for the com-
pletion of patent litigation. 
Routine quality or quantity control of a process or products at the manufacturing level. 
Investigation and/or analytical work in connection with mechanical interruptions in 
production (i.e. trouble shooting). 
Work required for the minor modification of a specific product to meet the requirements 
of a specific customer. 
Assistance furnished at the manufacturing level to facilitate production in accordance 
with established formulas, instructions or finished product specifications. This includes 
the cost of printing blueprints and instruction manuals. 
Geological or geophysical exploration. 

2. In this report the following terminolo was used: 
Canadian firm—a firm operating in Canada. When possible, any foreign branches or af-
filiates are excluded. 
Canadian R & D expenditures—expenditures of such firms in Canada, i.e. within their 
Canadian organization or by means of payments  to other Canadian firms or institutions. 
Reporting company - the organization which submitted the return. In the case of a con 
solidated return, "reporting company" would include several firms. 
Intra-mural expenditures — expenditures for work performed within the reporting company, 
i.e. the cost of R & D performed by reporting companies. 
Extra-mural. expenditures—expenditures for work performed outside the reporting com-
pany, i.e. payments for the R & D performed by other firms and organizations for the 
reporting company. 

The questionnaire reproduced In Section III contains the more complete set of definitions provided 
for the guidance of the respondents. 



INDUSTRIAL RESEARCH AND DEVELOPMENT 
EXPENDITURES IN CANADA 1961 

SECTION I 

General Review 

The importance of reliable statistics on re-
search and development activities within indus-
trialized countries is becoming more and more 
evident. One use of such statistics is to provide 
the basis for forecasts of research trends and of 
the employment of a nation's scientific manpower. 
Based on these statistics, national and interna-
tional comparisons of various activities and facets 
of research and development can also be made. 
Economists and others attempting to measure the 
productivity of research and development require 
accurate statistics, whilst business management 
is finding such statistics a useful aid when allo-
cating company resources. 

The present report Is the fourth produced by 
the Dominion Bureau of Statistics. At present the 
survey Is conducted every two years, but it is 
hoped that eventually industrial research and 
development can be measured annually. The method 
of survey is to contact all firms operating in Can-
ada which the Bureau believes might be paying 
for, or conducting,research and development. Firms 
replying affirmatively are mailed a detailed ques-
tionnaire and the returns are processed at the 
Bureau. Based on indirect information, the Bureau 
prepares estimates for those firms which do not 
return the questionnaire. The information contained 
in this report represents the R & D activity of 
firms conducting or paying for research and devel- 

opment, including those government enterprises 
providing commercial goods or services. Govern-
ment departments and agencies, as well as non-
profit organizations, are excluded from this survey. 

The 1961 survey of industrial R & D found 
that 523 of the surveyed firms were performing or 
financing research and development. In most cases 
some or all of the work was performed within the 
reporting company, although some firms relied ex-
clusivç].y on other organizations, Canadian and 
foreign. In 1959 only 471 firms reported some R & D 
expenditures, but the increase in the number of 
such firms reporting in 1961 is due largely to a 
more complete coverage of the smaller firms, rather 
than to a large number of firms engaging in R & D 
for the first time. Any change in the number of 
such firms reported in each survey Is not as sig-
nificant as might appear at first, since a very 
small, once-in-a-lifetime payment to another organ-
ization is sufficient to cause a firm to be counted 
in the survey of that year. The number of firms 
reporting Ft & D expenditures should continue to 
increase for some time as the Bureau's coverage 
of the smaller firms becomes more complete. As 
might be expected, a few large firms perform most 
of all Canadian R & D. Of the 523 having Ft & D 
expenditures (a very small proportion of the total 
number of Canadian firms), 16 accounted for 50% of 
the total intra-mural expenditures. 

Summary of R & D Expenditures of Canadian Firms, 1955-61 

Year 

Canadian Ft & D 
Payments 
for Ft & D 

done outside 
Total 
F 	D 

Firms 
reporting 

R & D 
Firms 

reporting Intra- Ftra- Total 
expenditures mural 

expenditures 
I 

expenditures expenditures Canada expen itures expenditures 
thd 

$, 000 $ , 000,000 
51,386 	1,891' 53, 277 1  12.2 65.5 377 . 

32 
124,531 	4,209 128,740 19.8 148.5 455 

1955 	................................. .. 
1957 	................................. .. 
1959 	................................ 96,590 	3,285 99,875 21.7 121.6 471 

1961 	................................. 
.

464 113,255 	4,293 115,156 2  31.2 146.4 523 

('irants-in-ald of research are not included. 
2 To avoid double-counting, certain payments, which are extra-mural for one respondent and intra-mural for another, 

have been subtracted from the sum of all Canadian intra- and extra-mural expenditures. In previous years the problem of 
double-counting was avoided by excluding such payments from the extra-mural expenditures shown in the tables. 

Figures not available. 

Surveyed firms reported a total expenditure on 
R & D of $146.4 million in 1961. This represents a 
substantial advance over the 1959 level—an in-
crease of 20.4%. Payments for Ft & D performed 
outside Canada were 43.8% higher in 1961 than in 
1959, and expenditures for Canadian R & D In-
creased 15.2%. These Increases are due mainly to  

larger R & D expenditures by the bigger firms, al-
though the increased number of firms reporting has 
also been a cause. Another factor which contributes 
to a trend toward increased expenditures is the 
growth in the size of companies. As a company be-
comes larger or its Ft & D organization becomes 
more elaborate, it becomes practicable to establish 



-8- 

a more appropriate accounting system. This enables 
the company to allocate more exactly the indirect 
and overhead costs attributable to R & D. The 
trend toward greater R & D expenditures should 
continue in 1962, since firms indicated an increase 
of over $5 million in estimated intra-mural R & D 
costs. 

Two Industries showed a particularly notice-
able increase in R & D activity between 1959 and 
1961: the electrical products industry had intra-
mural costs of $21,745,019, an increase of 36.7%, 
and the chemical and chemical products industry 
had costs of $20,251,461, an increase of 49.0 0/c. 
The only significant decrease in R & D expendi-
tures from 1959 to 1961 occurred in the transport-
ation equipment industry, where intra-mural ex-
penditures decreased 33.8%, to $19,856,661. 

Source of Funds for Intra-mural R & D 

1957 1959 1961 

Amount 
$'OOO 

Per cent 
% 

Source  
Amount 

11t , 000 
Per cent Amount Per cent 

$'OOO 
Reporting company ............................................48. 680 39.1 63,442 65.7 78,989 69.8 
Parent, affiliate or subsidiary 	........................9, 047 7.3 9,750 10.1 8,240 7.3 
Government funds through: 

(a) Prime contracts 1  .......................................49, 459 39.7 19,150 19.8 14,179 12.5 
12, 081 9.7 11958 2.0 4,009 3.5 

1 	5, 264 4. 2 2. 290 2.4 5,465 4.8 
( b) Procurement contracts 2  .............................

Contract work for other companies ...................
Other.................................................................... J 1 	2,373 2.1 

Totals 	........................................................... 124,531 
. 

100.0 96,590 100.0 113,255 100.0 

Prime contracts are contracts primarily for research and development up to and including the development and 
production of prototypes. 

2  Procurement contracts are orders for quantities of certain products or equipment, the production of which will require 
the contractor to perform the research and development necessary before the contracts can be fulfilled. 

Continuing the trend noticed in 1959, industry 
supplied a greater proportion of the funds it spent 
on R & D than in previous years. At the same time, 
the proportion of such funds provided by the Federal 
Government decreased. It is worth noting the steady 
increase in industrial R & D when the amounts 
received through government contracts are elim-
inated. In contrast to the fluctuations shown by the 
intra-mural R & D expenditures in the table above, 
after government contracts are subtracted the same 
expenditures increase from year to year: from less  

than $50,000,000 in 1955 to $62,990,555 in 1957, 
then to $75,581,542 in 1959 and $95,067,051 in 
1961. There has also been a change in the recip-
ients of government contracts. Because of a de-
crease in contracts to the aircraft component of 
the transportation equipment industry, and an in-
crease in government funds received by the elec-
trical products industry, the latter now receives 
more than half of all Federal Government R & D 
payments to industry. 

Payments Made for Extra-mural R & 0, 1961 

Recipient 
Payments to other 

organizations In Canada 
Payments to other 

organizations outside Canada 

Amount Per cent Amount Per cent 
$'OOO % $'OOO 

Parent, affiliate or subsidiary companies 163 3.8 27, 133 86.9 
Commercial laboratories ............... 268 6.3 480 1.5 
Other companies 	........................................... 1,457 34.0 2.935 9.4 

2.1 10 - 

.. 242 
22.3 388 1.2 

Educational institutions 	....................................... 92 

Grants-in-aid of research 	.................................... 28.9 115 0.4 
Research institutions 	........................................... 959 

1.5 5 - Governments 	........................................................... 63 
.. 

.. 

293 
1. 1 150 0.5 Other....................................................................... 49 

Totals 	............................................................. 100.0 31,218 100.01  

Because of rounding, the figures given do not add to exactly 100.0. 
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Because of the adjustments to prevent double-
counting in the figures given for extra-mural pay -
ments in the years before 1961, it is impossible to 
make comparisons between most items. The in-
crease In the size of grants-in-aid of research may 
be noted, however, This item increased 75% be-
tween 1959 and 1961. In 1961 firms operating in 

Canada paid $27,133,000 for Ft & D to foreign 
parents, affiliates or subsidiaries, receiving 
$8,077,000 from such sources. On the other hand, 
the extent to which many Canadian firms have 
gratuitous access to the research results of as-
sociated foreign companies is known to be sub-
stantial, but cannot be measured in monetary terms. 

Intra-mural ft & 0 Expenditures, by Product Group 

Recipient product group 
1959 	 1961 

Amount Per cent Amount Per cent 
$'OOO $ 1 000 % 

Chemicals (except drugs and medicines) 089 15.7 19,781 17.5 
23. 601 24.4 17,831 15.7 Aircraft 	and 	parts ........................................................... 
10. 3'9 10.7 15.562 13.7 Electronics 	..................................................................... 

Primary 	metals 	.............................................................. 10,250 10.6 13,299 11.7 
Electrical 	equipment 	..................................................... .8. 489 8.8 9,743 8.6 
Machinery (except electrical) ............................... ........ 3,597 3.7 6, 212 5.5 

- - 6,089 5.4 Forest products - Pulp and paper ............................... ... 
271 2.4 4,935 4.4 

Fabricated metals 	......................................................... 2. 653 2.7 2.836 2.5 
Drugs and medicines 	................. 2,03 0  2. 1 2, 789 2.5 

Petroleum and natural gas 	........................................... 

1,536 1.6 1. 	82 1.5 Motor vehicles and parts ...............................................
professional and scientific instruments 953 1.0 1 1 097 1.0 
Forest products - Other than pulp and paper - - 937 0.8 

14,753 15.3 10,452 9.2 Other............................................................................... 
Totals 	.................................................................... 96,5901 100.0 113,255 100,0 

1  Because of rounding, the figures given do not add to exactly 96,590. 

The decline in R & D expenditures on aircraft 
and parts apparent in 1959 continued in 1961. The 
chemical group of products now receives the largest 
amount of Ft & D funds, replacing the aircraft and 
parts group. If the influence of government contracts 
is removed, the importance of research and devel- 

opment to chemical products becomes even more 
evident. In 1961 most product groups received an 
absolute increase in R & D funds, with expenditures 
on the petroleum and natural gas group increasing 
117%. 

Personnel Employed on Intra-mural R & 0 

1957 	1 	1959 	1 	1961 

Professional personnel: 
Engineers: 

	

T3achelor degree level ............................................................................... 2. 409 	2,093 	2,583 

	

Master degree level ................................................................................... 195 	 221 	 231 

	

Doctor degree level .................................................................................. 98 	 90 	108 

	

Sub-totals ............................................................................................... 2,899 	2,404 	2,922 

Scientists: 

	

Bachelor degree level ............................................................................... 1,023 	1 1 018 	1,021 

	

Master degree level ................................................................................... 233 	259 	264 

	

Doctordegree level ................................................................................... 399 	460 	466 

	

..Sub-totals ............................................................................................... 653 	1,737 	1,751 

	

Totals, professional personnel ....................................................... 4,354 	4,141 	4,673 

Supporting personnel: 

	

Technicians ............................................................................................... 3,66 1 	3,186 	3,770 
Skilled craftsmen 	..................................................................................... 792 	 862 	1,024 

	

Other ........................................................................................................... 2,672 	1 1 750 	2,365 

	

Totals, supporting personnel ...............................................................7. 125 	5,808 	7 1 159 

	

Total employment In lndusfrlal R & D In Canada ................................. 11,479 	9,949 	11,832 
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The number employed in industrial R & D in-
creased substantially from 1959 to 1961, but the 
employment within different sub-groups did not 
change in the same way. In general, employment 
within the professional group is more stable than 
that of supporting personnel. Within the professional 
group itself the engineers show the greatest fluc-
tuations in numbers employed, due almost entirely 
to changes at the bachelor degree level. The de-
crease in this group from 1957 to 1959 was due to 
reduced employment  in the aircraft component of 
the transportation equipment Industry. The increase 
in the number of bachelor degree engineers em-
ployed from 1959 to 1961 is due mainly to higher 
employment in the electrical products industry, 
although both the chemical and transportation 
equipment industries increased the number of 
engineers working in R & D. The number of sup-
porting personnel employed in R & D has fluc-
tuated quite violently over the period 1957 to 1961. 
As for the professional personnel, the transporta-
tion equipment industrial group, because of changes 
taking place in the aircraft industry, was the major 
factor in R & D employment fluctuation. The number 
of supporting personnel working on R & D in the 
transportation equipment group decreased by 2,090 
or 75 from 1957 to 1959, and increased by 787 or 
110 from 1959 to 1961. There were also substantial 
increases in both the electrical products and the 
chemical industries. 

The differences in the importance of R & D to 
various industries can be illustrated by comparing 
R & D expenditures to sales. For every one hundred 
dollars of sales, firms making payments for Can-
adian R & D spent an average of 74 cents on re-
search and development. These expenditures ranged 
from $2.67 in the case of the electrical products 
industry to seven cents for the wood industry. It 
should be noted, however, that two of the three 
industries having the highest such ratios, the elec-
trical products and the transportation equipment 
industries, are also the major recipients of govern-
ment prime contracts for R & D. 

Even though the magnitudes of the R & D ex-
penditure-sales ratios are considerably larger in 
the United States, approximately the same order of 
industries has been observed. The major exception 
to this generalization is textiles, in which there 
seems to be a greater relative use of research in 
Canada than in the United States. 

Although research and development is inher-
ently more costly in some industries requiring 
elaborate apparatus for experiments and pilot plants, 
R & D expenditu re- sales ratios seem to indicate 
that certain industries, because of the nature of 
their products and competition, rely much more on 
industrial research than do others. 

Annual Intra-mural R & D cost-per-profes-
sional employed may be a useful guide for those 
planning new or expanded R & D programs, although 
figures for nuclear and space research might not be 
relevant. A comparison of this ratio for all in-
dustries in 1959 and 1961 shows an increase from 
$23,350 to $24,236 per professional. Most industries 
seem to have had higher R & D cost-per-profes-
sional ratios, but the figures and procedures are 
still too crude to rely on for comparing the ratios 
of an industry from year to year. As might be ex-
pected, in general the larger the firm the larger its 
research and development cost-per-professional. 

In summary, the 1961 survey of industrial re-
search and development In Canada indicates that 
both R & D expenditures and employment increased 
over the preceding surveyed year, 1959. During the 
entire period surveyed by the Bureau, 1955 to 1961, 
there has been an increase from year to year in the 
amount of R & D financed by industry itself. Since 
1955 three industries have accounted for more than 
half of the total industrial R & D expenditures in 
Canada. These three industries are the transpor-
tation equipment, the electrical products and the 
chemical industries. 
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SECTION II 

TABLE 1. R & D Expenditures in Canada, by Industry, 1959 and 1961 

1959 1961 

Industry Intra-mural 
R & I) 

expenditures 

Canadian 
extra-mural 
payments 

Total 
Intra-mural 

F & D 
expenditures 

 extra-mural I  Canadian 

 payments 

Net 
Industrial 

&D 
expenditures' 

uuiiars 

Mines, quarries and oil wells 	.................. 4,907.029 208.729 5. 115, 758 6.727,567 505,082 7,064.245 

Manufacturing: 
169,140 1.962.766 2.784.502 109.549 2.879.051 

Rubber .......................................................................................... 1,219,165 29,906 1,249.071 1.371.755 2,500 1,374,255 
Textile 	......................... 1.395.769 22.921 1,418,690 1,051.633 96,474 1,129.207 

Food and beverages 	............. ............ ........._ 	..................1,793,626 

Wood 	.................................................................- .................._ 102.081 32.915 134,996 61,088 27.929 81.609 
Furniture and 	fixtures .............................................................- 27.500 1.500 29.000 116,800 14,000 130,100 
Paper and allied industries ........ 6,571.953 105.715 6.677,668 7.003.047 699.169 7.069. 843 
Primary metal ............... 	 - 6,826,528 174.094 6,800,622 7.488.118 141,287 7,593.438 
Metal 	fabricating 	.........................................................- ........- 1,724.901 14.749 1,739,656 2.182,490 32.602 2,183,490 

26,657 3,148.564 4.814.738 93,529 4,902.542 
Transportation equipment.., ....................................................... 25, 570, 722 893.875 26. 464. 391 19.858.681 121.825 863. 486 
Electrical 	products ........................................................... 15.903.065 

.. 

124.172 16.027, 23'T 21,745,019 156.432 21.765. 159 
1.353.830 54,148 1.407.978 1,357,936 12,682 1.368.618 

petroleum and coal products ................................................- 3,761,700 684.000 4,445,700 5.038.500 1,180.650 5.102.150 

Machinery 	.....................................................................................3,121,907 

Chemical and chemical products ................................ 14.133.296 296.849 14. 430, 145 20, 251.461 718.576 970. 037 
Other manufacturing' ........................ ........................................ 

. 

137.847 3, 142, 225 5,194,825 54.722 5.203.657 

Non-metallic mineral products .................................................... 

Transportation, storage, communication and other utilities .... 2,779,440 

.3,004,378 

105.052 2.884.492 3, 102,796 37,055 3 1 139.851 

202,085 2,795.570 3, 100.363 283.175 3.335,488 Other non-manufacturing' 	...............................................................2.593.485 
Totals 	....................................................................................... 96.590.381 3,284.154 99,874,535 113,255.299 4,293.238 115,156,226 

Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing Industries. 
8  Includes the construction industry, scientific and engineering services, and trade associations. 

To avoid double-counting, certain payments, which are extra-mural for one respondent and intra-mural for another, have been subtracted fromthe 
sum of all Canadian intra- and extra-mural expenditures. In previous years the problem of double-counting was avoided by excluding such payments 
from the extra-mural expenditures shown in the tables. 

TABLE 2. Intra-mural R & D Expenditures in Canada, 1959- 62 

Industry 1959 L 	19608 1961 1962' 

dollars 

Mines, 	quarries 	and oil wells ..................................................................... .. 4.907.029 5. 168,654 6.721.567 I 	8,368. 903 

Manufacturing: 
Food and 	beverages ............ ............................... - ........................ 1.793.628 1.971,900 2.784,502 3.335.989 

1.219.165 1,199,140 1.371.755 1,295.777 
1,395,769 1,462.940 1,057.633 976,000 

102.081 109,096 81,088 63,900 
27, 500 33,156 116.800 118,000 

Paper and allied industries ........ 6.571.953 6,822,565 7.003. 047 7,084,784 

Rubber 	....... - .......................................... 

Primary 	metal 	........................................... - ......................................................... 6,626,528 1.557,460 7.488.118 8.069,250 

Textile ............................. 	 ,, .........., ...................................... 

Metal 	fabricating 	....................................................................... 1.724.901 1.810.620 2.182,490 2.144.350 
Machinery 	........................................................... - .................... - .........., 3,121.907 3.089.325 4.814.738 5,210.377 

25. 570. 722 

.. 

8.072. 106 19,856,861 17,680.830 

Furniture and fixtures ......... .......... 	 - ................................ 

15. 903. 085 17,551,660 21.745. 019 23,480. 119 

Wood .................................................................................- ...................................... 

1,353,830 1,444,771 1,357.936 1,521,780 

., 4,224.000 5,038.500 6,304.000 
Non-metallic mineral products ..... 	............ ........-........,................... 
Petroleum and coal products 	....... 	.................... ,, ..............................................3,761.100 
Chemical and chemical products ................-........ 	....................................... ,, 14,133,296 133,296 12.818. 696 20. 251.461 21,260,933 

Transportation 	equipment 	................................................................................... 
Electrical products 	.........................................................................-.................. 

Other manufacturing' ........................... ........................ 	 ,....... 3,004.378 2.617.768 5,194.825 6.487. 507 

3.126.460 3,102,796 3.610,000 Transportstion, storage, communication and other utilitiee .............................2,779,440 

2.800.840 3,100.363 3.239.850 Other non-manufacturing' 	...................................................- ..................................2.593.485 
Totals 	..................................... 96.590,381 81.681,155 113,255,299 118,258,329 

Estimates for the years 1960 and 1962 are based on the companies' intentions for these years. 
2  Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries. 
'Includes the construction industry, scientific and engineering services and trade associations. 



I Government funds 
Parent I received through: 

Reporting affiliated 
and/or company subsidiary R & D B & D 

companIes prime procurement _j 
contracts contracts 

Mines, quarries and oil wells ...................................... 	4,817,385 I 
	

27,000 

Industry 
Total 

Others' 	intra-mural 
R & D 

62,644 1 	4,907.029 

5,266,027 I 	521.5361 	35,000 I 	- I 	822.204  I 	82.000 1 6.727,567 

2.444.402 
1,387,055 
1,037,633 

60,338 
116,800 

4, 443, 637 
5,040,118 
2,101,195 
4,778, 258 

12, 237, 694 
10. 478, 918 
1,321.936 
3, 178,500 

19,305,358 
2,452.244 

340.100 

20.000 
750 

863.219 
2,440.000 

2,700 
36,480 

111,900 
239,720 
36,000 

1.783.000 
767,364 
42.000 

4,700 

35.200 

70,595 

6.377.229 
6,870. 541 

178. 739 
464, 181 

8.0)' 

400.000 
2,594.740 

1,006,100 

190,991 

529.838 
1,561, 100 

77.000 

1.230.300 

1,470.000 
8.000 

200.000 

2,784.502 
1.371.755 
1,057.633 

61,088 
116,800 

7. 00 3. 047 
7.488,118 
2.182,490 
4,814.738 

19.856. 661 
21, 745, 019 
1,357,936 
5,038,500 

20,251,461 
5,194,825 
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TABLE 3. Source of Funds for Intra-mural R & D by Industry, 1959 

Manufacturing: 
Foodand beverages............................................. 
Rubber..................................................... ................ 
Textile....... ............................................................... 
Wood............................................................................ 
Furniture and fixtures ............................................. 
Paper and allied industries ................................... 
Primarymetal ............................................................ 
Metal fabricating ...................................................... 
Machinery.................................................................. 
Transportation equipment ...................................... 
Electrical products .................................................. 
Non-metallic mineral products ................................ 
Petroleum and coal products .................................. 
Chemical and chemical products ............................ 
Other manufacturing' ................................................ 

1,588, 587 
956,388 

1,363. 769 
102,081 
27,500 

4, 463, 779 
3.085,863 
1,683,446 
3,121,907 

11,506,473 
8, 745, 939 

676,060 
1,939,719 

13, 556, 529 
2,127,528 

205,039 
262,777 
32,000 

868,918 
3,467,217 

19,561 

100,000 
752. 146 
677,70 

1,821,981 
495.811 
286.30'? 

22,294 
38,400 
19,500 

13, 764, 249 
4.651. 866 

17, 396 
342. 135 

21,120 
2,400 

200,000 
1,734,990 

1,216,962 
13.928 

18,124 

63,560 
248,408 

1,793.626 
1,219,165 
1.395.769 

102,081 
27.500 

6.571,953 
6. 626. 528 
1,724,907 
3.121.907 

25.570,722 
15,903.065 
1.353,830 
3. 76 1. 700 

14. 133. 296 
3,004.378 

Transportation, storage, communication and other 

	

utilities ........................................................................2, 719.440 	 - 	 - 	 - 	 - 	2. 7'79, 440 

	

Other non-manufacturIng' .............................................899, 913 	733,140 	294.489 	 - 	665.943 	2,593,485 
Totals ....- ................- ................................, 	

.. 
63.442,304 	9.749.667 	19,150,329 	1.988,510 	2,289.549 	96.590,381 

	

Per cent distribution to total .................................. .. 65. 7 	10.1 	 19.8 	 2.0 	 2.4 	100.0 

Consists largely of other firms and organizations within the same industry which make payments to the reporting company for B & D. including 
those with B & D Contracts with the reporting company. 

Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing Industries. 
Includes the construction industry, scientific and engineering services, and trade associations. 

TABLE 4. Source of Funds for Intra-mural B & D by Industry, 1961 

Government funds 
parent, received through: Contract I  

Industry Reporting affiliated 
and/or 

_____________________ work for Others' 
Total 

Intra-mural company subsidiary R&D R& D other 
companies 

I 	R & D  
companies prime procurement 

contracts contracts 

Mines, quarrIes and oil wells...... 

Manufacturing: 
Food and beverages.................................................. 
Rubber.............................................................. ........................ 
Textile....... ................................................................ 
Wood............................................................................ 
Furniture and fixtures ............................................ 
Paper and allied industries .... ................... ..........  
Primarymetal ......................... ........................,......... 
Metal fabricating ...................................................... 
Machinery.................................................................. 
Transportation equipment ........................................ 
Electrical products ....................................... ........ 
Non-metallic mineral products ................................ 
Petroleum and coal products .................................. 
Chemical and chemical products ............................ 
Other manufacturing' ................................................ 

Transportation, storage, communication and other 

	

utilities ......................................................................3.012,796 	- 	- 	- 	90.000 	- 	3,102.796 

	

Other non-manufacturing' ............................................345, 395 	1,035,000 	143,223 	- 	963.527 	613,218 	3,100,363 

	

Totals ........,. ............, .........................................78,989,104 	8,239.799 14,179,408 	4,008,840 	5.464,960 2,373,218 113,265,299 

	

Per cent distribution to total .................................. ...69.8 	7.3 	72. 5 	3.5 	4.8 	2.1 	100.0 

'Consists largely of other firms and organizations within the same industry which make pa,vriientsto the reporting company for B & D. 
ncludes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries. 
ncuds the construction Industry, scientific and engineering services and trade associations. 



15,920,336 
126,000 

330.090 

50,000 

16,426.416 

14.5 

818.598 I 

529,612 
132.500 
260.100 

1,150,505 
17,765 
6,000 
1,359 

71,300 
39.459 

123.459 
803,120 

5,210,574 
44,441 

380,012 

146,808 

9,735.672 

8.6 

2.758 

7,780 

357,006 
271,348 
156,340 

3,376.340 
62.442 

65. 940 
1.050.771 

5,518 

33,840 

11,550 
17,250 

230.962 
12, 309. 824 

41.662 

48, 430 
1.042,489 

52,333 
52,174 
55,900 

300 
17.000 

686.633 
162.425 
862,921 

4.165.885 
2,077,289 
1,096.986 

60.958 
251.040 

1.017,425 
1.180.483 

19,010 

36,060 
65.000 
33,607 

635,180 
298,592 
799,180 
45,897 

104,459 
292.880 
594,155 
43,550 

1,250 

90.000 
6.250 

37,823 

9.125 
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TABLE 5. Jnta-mwal R & D Expenditures, by Industry, by Field of Research,' 1961 

Engineering 

Civil 	Electrical 	Electronic 	Mechanical 	Other 

dollars 

- I 	- 	- 	131.600 I 	952,276 

Industry 

Mines, quarries and oil wells ..................... 

Manufacturing: 
Food and beverages ................................ 
Rubber........................................................ 
Textile...................................................... 
Wood.......................................................... 
Furniture and fixtures .............................. 
Paper and allied Industries .................... 
Primary metal ............................................ 
Metal fabricating ...................................... 
Machinery.................................................. 
Transportation equipment .......................  
Electrical products ............................... 
Non-metallic mineral products ................ 
Petroleum and coal products .................. 
Chemical and chemical products ............ 
Other manufacturing 1  ................................ 

Transportation, storage, communication 
and other utilities .................................... 

Other non-manufacturing' ............................ 

Totals.................................................... 

Per ce,a distribution to totni ..... ................ 

Aeronautical I Cbeni.ical 

	

175,250 
	

1,268.626 
	

416,910 
	

467.678 
	

28.634 

	

17,798 
	

17.812 
	

87,624 
	

303.458 
	

45,925 

	

337,496 
	

6,637, 183 
	

14,246,059 
	12,642.488 

	
3,994,405 

	

0.3 
	5. 9 
	

12.6 
	

11.2 
	

3,5 

Scien re 

	

I Geology, I 	I 	I 	I 

	

I geophysics I 	I 	I 

	

Chemistry 	Physics 	and other I 	Metallurgy I Medicine p Agri- I Other 
earth 	I 	I 	I culture 

	

sciences I 	I 	I 	I 
Total 

10,400 I 	35.880  I Mines, quarriea and oil weUs 

Manufacturing: 
Food and beverages ................................ 
Rubber....................................................... 
Textile..................................................... 
Wood.......................................................... 
Furniture and fixtures .............................. 
Paper and allied industries .................... 
Primary metal ............................................ 
Metal fabricating ...................................... 
Machinery.................................................. 
Transportation equipment ...................... 
Electrical products .................................. 
Non-metallic mineral products ................ 
Petroleum and coal products .................. 
Chemical and chemical products ............ 
Other manufacturing' ....................-........ 

344,200 I 235,000 I 

1.233,968 3,823 
590,871 70,464 
398,821 31,200 

750 - 

2,357,097 943,503 
- 26,470 

5,000 - 

2,607 3,910 
317,101 932.902 
119,255 127.162 

3,022.020 - 

9,119 703 530,300 
384,360 319,286 

225.727 I 

4.514 
158.820 

90.000  

107,900 
585.760 

159,315 

3,973,886 I 

500 

7,116,388 
251,854 

14,564 
453.237 
509,928 
39,757 

130.240 
14,450  

6.727,587 

2,784,502 
1.371,755 
1,057,633 

61,088 
116.800 

7,003.047 
7,488, 118 
2,182,490 
4,814,738 

19. 856. 661 
21. 745. 019 

1,357,936 
5.038.500 

20, 251. 461 
5,194,82S 

16,650 

2.575, 656 

499.991 

8.528 

45,740 

83,680 
40,000 

445,767 
517,470 
294,962 

13,700 
34.800 

1,695,568 

15.156 

51,500 
2,990,682 

561,757 

919. 038 
625. 600 

..•I,... 	 nnn,,.n Inntlnn 

- 71,585 28,634 248,311 - - 17,098 3,102.796 and other utilities 	........................................ 

456,925 114.184 48,936 1,443. 100 - 56,000 311,793 3.100,383 Other non-manufacturing' ............................ 

Totals 	................................................. 18,352.670 3,409.789 1,409,606 14,196,115 2,592,306 744,339 8,530,"69 113,255,299 

Per Cent djsgribuxton to toud 16. 2 3,0 1.2 12.5 2.3 0.7 7.5 100.0 

Branches of engineering or scientific disciplines. Because of the nature of the product, a company in one industry may be engaged in R & D 
in more than one field of research. Even more commonly, one Industry is involved In several such fields. 

'Includes tobacco and tobacco products, leather products, clothing and knittIng mills, and miscellaneous manufacturing industries. 
Includes the construction industry, scientific and engineering services and trade associations. 



10,349 

19.966 

16.042.320 

15.000 
1,693,457 

216,505 
539,861 
410,421 

409,209 
15,508 

26.350 
7,821 

92,694 

635.210 
16, iOO. 616 

91,619 

210.867 
10.350 
49.950  

300 

2.517. 971 

1.950 
17.850 

503.156 
234.146 
434,889 

7,194,311 

65, 940 
537. 870 

10,350 

3,550 
40.642 

13,869.961 

785,582 

31.048 
35.000 

S. 593,. 438  

15.555 

2.521 

390.000 
21,438 

650 

2,500 
66.200 

325.530 
1,197.552 

181.700 
308,790 
161,831 

4.073 

91.100 
90,958 
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TflBLE 6. Intra-inural R & D Expenditures, by Industry, by Product Group, 1961' 

Chemicals I 	 I Electrical I 	 I 	 I 	Forest 

	

AIrcraft 	(except 	I Drugs and I equipment 	Electrcs 	F 	cated I 	products, Industry 	 and parts 	drugs and I medicines I 	(except 	i 	 i 	metals 	I 	pulp and 
medicines) 	 electronics) 	 paper 

dollars 

Mines, qi*rries and oil wells........._........... 	 - 	527,405 I 	- 	39,000 	470,000 	190,750 f 	- 
Manufacturing: 

Foodand beverages ..............................  
Rubber..................,. ..........,,....._. ........ 
Textile........................................................  
Wood....................................... ..... ... ... 
Furniture and fuitures ..........................  
Paper and allied industries ..... 
Primary metal 	............ .. ...... ............ 
Metal fabricating ............._.,._....,. .... 
Machinery 	.................... .. ........ 
Transportation equipment 
Electrical products ..... 
Non-metaffic mineral products . ....... 
Petroleum and coal products 
Chemical and chemical products .,... .... 
Other manufacturing 2  ._.............................  

Traflspritatiofl, storage, communication 
and other utilities ... _ ............. .. ... ........... 712.500 I 237,500 

Other non-manufacturing' ........ ........ ........ 

Totals ............................ ....................-. 

Per cent distribut ion to total ....... . .........S 

50,000 701,417 - 1,500 I 	144,184 208.121 

17,831,092 19,780,636 I 	2,789,438 9,743, 112 15,561,769 2,835.7 

15.7 17.5 2.5 8.6 13.7 2. 

Forest 	I I I Petroleum 
I 
I I 	Profes- I 

products 	I Machinery I 	Motor and I 	Primary sionai I 
other 	I (except I 	vehicles natural I 	metals I 	and I 	Others 

than pulp 	I electrical) I and parts I scientinc I 
and paper I gas llnstrumenta I 

6,089,000 

5.4 

FT:I 

Mines. qoarries and oil wells ..................... 	 1.334 I 	- I 503,812 
	

4,607.875 I 	19,000  I 
	

368,391 
	

6,727.567 

Manucturing: 
Food and beverages 
Rubber.........................................  
Textile.,. ............... - ....................- ........-. 
Wood........................................... 
Furniture and fixtures ..........................  
Paper and allied industries ............. ......  
Primarymetal ..........................  
Metal fabricating ...... ....... .... 
Machinery... ...._....._...,.. ............ 
Transportation equipment ._ ...... ........... 
Electrical products . ........ 
Non-metallic mineral products 
Petroleum and coal products ............... 
Chemical and chemical products ... ........ 
Other manufacturing' ...............................  

Transportation, storage, communication 
and other utiUties ...............................  

58,088 

782,045 

3.550 

65.000 
10.000 

8,450 
31,048 

446.604 
3,870.094 
1,292, 518 

15.000 

255.240 
95.427 

528.571 

5,500 

396.726 
652.917 

92.036 

5,000 
1,225 

10.349 

9,900 

1,500 

4.403,290 
5,000 

10,349 

500 

8,985,204 
4.156 
8,264 

10,000 

12.605 

71.810 

35,000 

300.000 

32.500 
710,160 

2,346,080 
171.630 
562,262 

50.600 
212.855 
106.910 
31,022 
64. 903 

766.764 
409.422 

1,246,101 

630,284 
1,151,089 

2.152.796 I 

2,784. 502 
1,371,755 
1,057.633 

61,088 
116,800 

7,003,047 
7.488,118 
2,182,490 
4.814,738 

19, 856,661 
21,745.019 
1,357.938 
5,038,500 

20,251,461 
5,194.825 

3,102,796 

Other non-manufacturing' .......... 18,497 196.500 - 1,500 1.588.596 - 190,049 3,100,363 

Totals .......... .......... .. 937,180 6,212,215 1,681,975 4.935,351 13,299,359 1,096,660 10,461.756 113,255,299 

Per cent dstnbution to £otal.,,,,,.,, .... _... 	5 0.8 5.5 2.5 4.4 11.7 1.0 9.2 100.0 

This table is meant to indicate the extent to which the results of R & 0 performed within one industry can be utilized in the manufacture of 
products of other industries. It should be noted that in many cases the activities of a firm cover several industries, although the firm, for survey 
purpoees, must be classified under only one industry. 

'Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries. 
Includes the construction industry, sctentific and engineering services and trade associations. 
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TABLE 7. Capital Expenditures on New Facilities for Use in H & fi Activities. 1959 and 1961 

Capital expenditures 
for research 

Industry 
	 facilities 

dollars 

1961 

Mines, quarries and oil wells 

Manufacturing: 
Foodand beverages ........ ............................ .................,,......,,.............................. 
Rubber...................................................................................................  
Textile................. ,. ............ .. ............................... 
Wood.................................. .................. ........ .. ............. . . .... . .. . ..... ............ . . ...... ........ 
Furniture and fixtures ... ,._ ............, ...................., ........................ .. .... 
Paper and allied industries ............................................................. .. ........ 
Primarymetal ........ .. .... ..  .... ............................ .... ............ .. ........ .. ............ 
Metalfabricating ........................................................................................... ........................................... 
Machinery........................... .......................................... .............. ................................................ 
Transportation equipment .... ......- ........- ....... .... 
Electricalproducts  ............. .......... ...... ........ .. ........................................................... 
Non-metallic mineral products ............ .. .... 
Petroleum and coal products ............... ......... 
Chemical and chemical products ....... .. .... .. .... 
Other manufacturing' ....... - ...................._ ......... . ............ 

Transportation, storage, communication and other utilities 

Other non-manufacturing' 

Totals  

388,955 	1 	642,011 

228,800 273.863 
50,000 80,700 

116,100 41.200 

401,761 408,429 
1,374, 907 1.371,427 

13,000 216.000 
117,265 183,135 

1,431,764 594.040 
1,063,461 1,356,603 

562,800 660,985 
4,244,673 { : 

298.752 415,229 

69,350 1,770,000 

330,297 170,843 

10,691,885 12,493,528 

Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries. 
Includes the construction industry, scientific and engineering services and trade associations. 

TABLE 8. Number and Classes of H & D Personnel, by Industry, 1961 

Industry 

Level of training 
Total 

profes- 
ona1 

Level of training 
Total 

supporting 

supporting  
personnel 

per R & D Other 
Bachelor Master Doctorate personnel techni- Skilled 

c4n 
personnel professional 

Mines, quarries and oil wells........._........... 213 25 11 249 187 26 59 272 1. 1 

Manufacturing: 
Food and beverages................... 89 28 40 157 103 20 52 175 1.1 
Rubber .. .......... . .................. ........, 52 5 12 69 56 8 23 87 1.3 
Textile ......... ......... .. ............ 32 10 6 48 59 8 26 93 1.9 
Wood ...................... 4 - 1 5 1 2 2 5 1.0 
Furniture and fixtores ....... 7 - - 7 - 12 2 14 2.0 
Paper and allied industries ....... 169 36 69 274 177 52 269 498 1.8 
Primary metal ............................ 198 33 40 271 455 13 129 597 2.2 

73 5 - 78 64 47 19 130 1.7 
95 7 - 102 149 157 94 400 3.9 

Transportation equipment 	.. 738 42 14 794 622 206 675 1,503 1.9 
Electrical products ............ 902 101 37 1,040 701 245 414 1,360 1.3 
Non.metalllc mineral products ....... 48 4 5 57 58 9 36 103 1.8 
Petroleum and coal products ..... ,, 82 17 39 138 139 33 35 207 1.5 
Chemical and chemical products 556 113 240 909 741 86 303 1.130 1.2 

Metal fabricating 	...................................... 
Machinery 	............- .................................... 

Other manufacturing' ..........................   ... 182 27 11 220 114 50 75 239 1. 1 

Transportation, 	storage, 	communication 
and other utilities ........ 104 31 12 147 68 2 58 128 0.9 

Other non-manufacturing' 	...... 	 ...................64 12 32 108 76 48 94 218 2.0 

Totala ... .... 3,608 490 569 4,013 3,770 1,024 2,385 7,159 1.5 

Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufactiring industries. 
Incude5 the construction industry, scierLific and engineering services and trade associations. 
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TABLE 9. Professional Personnel Engaged in R & D. by Field and Level of Training, 1989 and 1961 

1959 1961 

Level of training Field of training 
Total 

Level of training 

 

'rotal Per H 
Bachelor Master 

____
Doctorate Bachelor Master Doctorate 

number number 

Professional personnel: 
Engineers - Aeronautical .,..... .... 370 13 10 393 8.4 

408 70 53 531 12.8 424 68 41 533 11.4 
Civil 	........ 	........... 38 13 2 53 1.3 48 5 2 55 1.2 

654 64 17 735 17.8 567 60 14 641 13.7 
Electronic ....- ................- 455 47 8 510 10.9 
Mechanical ................................  623 46 9 678 16.4 52'? 30 21 578 12.4 
Other 	....... ...................  370 28 9 407 9.8 198 8 6 212 4.5 

Electrical 	..................................... 

Totals. engineers ... ............ ......,.. 

. 

2.093 221 90 2.404 58.1 2.589 231 102 2.922 82.5 

Chemical ................... .................... 

Chemists 	 ........ ..._ 491 126 272 889 21.5 568 126 284 978 20.9 
Physicists 	......................... ............- 119 40 53 212 5.1 55 44 45 144 3.1 
Geologists, geophysicists. and other earth 

scientists ... ... ........... ................................. 15 9 7 31 0.7 34 6 13 53 1. 1 
Metallurgists 	........ 	 - 06 26 20 252 6.1 190 31 21 242 5.2 

25 

. 

7 2 34 0.8 28 11 1 40 0.9 Mathemsticlans .................................................
Medical scientists ............................................ 19 13 44 76 1.8 16 11 29 56 1.2 
AgrIcultural sciantiats ................................ 18 2 5 25 0.6 28 7 10 45 1.0 
Administrators (of R & D) .... 92 27 47 166 4.0 68 22 49 139 3.0 
Other ................................. 33 9 10 52 1.3 32 7 15 54 1.1 

Totals, isofeaslonalpaoImel..._....,....... 3.111 480 550 4,141 100.0 3,608 1  496 569 4.673 100.0 

TABLE 10. Professional Personnel Engaged in R & D, by Industry and by Field of Training. 1961 

Engineering 
industry 	 Chemists 

	

n'a I Chemical 	Civil 	Electrical Electronic Mechanical 	Other 

number 

Mines, quarries and oil wells ........................... ... 	- 	62 	3 	1 	1 	7 	39 	38 

Manufacturing: 
Food and beverages ............................. .... 
Rubber._ ........................................................ 
Textile.. ........................ . .............................. 
Wood........................... . .. ...... ......... ............ 
Furniture and fixtures ................................ 
Paper and allied industries ........ ............ 
Primary metal ............. ................................... 
Metal fabricating .......................................... 
Machinery..................................................... 
Transportation equipmmit ........................... 
Electrical products .....................................  
Non-metallic mInal products .................... 
petroleum and coal products ..... ............ 
Chemical and chemical products ...... ........ 
Other manufacturing1  .................................... 

TranSportation, storage, conanunication a 
other utilities ................................................ 

Other non-manufacturing' ............... ...............  

Totals........................................................ 

32 
	 5 	 71 

22 
	 I 

	
I 
	

44 
9 
	 1 
	

10 
	

6 
	

18 
1 

	

1 
	

6 
53 
	I 
	

19 
	

8 
	

159 
35 
	

4 
	

10 
	

25 
	

14 
	

38 
3 
	

5 
	

8 
	4 	38 

	7 
	

1 

	

2 
	

4 
	1 	79 

	
6 

	

350 
	

11 
	

13 
	

114 
	72 	136 

	
47 

	

4 
	

13 
	

9 
	

386 
	314 	116 

	
22 
	

23 
16 
	5 	1 
	

3 
	

11 
	

3 
28 
	

2 
	2 
	

16 
	

67 

	

24 
	

220 
	3 	13 
	 42 

	
7 
	

459 

	

12 
	

8 
	2 	33 

	32 	59 
	

1'? 
	

26 

13 
	8 	66 

	21 	17 

10 
	

2 
	2 	19 

	
4 
	

29 

	

393 
	

533 
	55 	641 	510 	578 

	
212 
	9'lB 



3 
1 

6 
27 

3 
51 

5 
5 

25 
5 

3 

144 

11 

1 
2 

2 
16 

2 

I 

53 

88 
7 
5 

23 
21 

10 
3 

10 

15 

242 

5 

11 

2 

7 
9 

40 

5 

I 

50 

56 

5 13 
- 11 
- 4 
- 3 
- 11 
- 

- 2 
1 2 
3 31 
1 12 

1 	6 

3 	11 

45 	139 

28 1 	4 

2 

8 

5' 
81 

6 

15 

7 

34 

157 
69 
48 

5 
'1 

2'74 
271 
78 

102 
794 

1,040 
57 

138 
909 
220 

147 

108 

4,673 
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TABLE 10. Professional Personnel Engaged in B & D, by Industry and by Field of Training, 1961 - Concluded 

I 	Geologists , 	 I I 
Igeophysiclstsl Metal- Mathema- Medical Agri- Adminis- 

Physicists I 	and other 	I lurgists ticlans scientists cultural trators Other I Th t.l 
I 	I earth acientists I 

scientists 

numb 
Mines, quarries and oil wells 7 I 	18 	I 59 	I 2 - I 	I 6 I 	3 249 

Manufacturing: 
Food and beverages ... ................................... 
Rubber............................................................ 
Textile............................................................ 
Wood...................................... .................... 
Furniture and fixtures ... ............................... 
Paper and allied industries .......................... 
Primary metal ................................................ 
Metal fabricating .................. ........................ 
Machinery....................................................... 
Transportation equipment ....................... 
Electrical products ....................................... 
Non-metallic mineral products .................... 
Petroleum and coal products ........................ 
Chemical and chemical products ........... 
Other manufacturing' .................................... 

Transportation, storage, communication and 
other utilities ............................................... 

Other non-manufacturing' ............................... 

Totala........................................................ 

Includes tobacco and tobacco produc 
'Includes the construction tnclustry.sciei 

is, leather 
tific and eni 

products, clot 
:ineering servi 

idng and 
es and tra 

inutting mi 
te associat 

118, and m 
Ions. 

Lacellaneous manufact ning md ustries. 

TABLE 11. Number of Canadian Firms Making B & D Expenditures, 1961 

Industry 
Firms 

conducting 
latra-mural 

R&D' 

Firms 
paying for 
extra-mural 
R&Donly' 

number 
35 13 48 

Manufacturing: 
34 14 48 

7 3 10 
Textile................................................ 	................................................................................. ._ 10 5 15 
Wood................................ ........... 	 ......................................................... ............................." 9 5 14 
Furniture and fixtures 	................................................................................... 5 - 5 
Paper and allied industries 	....................................... 25 11 36 
Primary 	metal ................................................. 17 6 23 
Metal 	fabricating 	................................................................... 32 4 36 

Mines, 	quarries 	and 	oil 	wells ... ................................................................................................ .. 

Machinery 	....................... 46 5 51 

Foodand 	beverages 	.............................................................................................................. . 

Transportation equipment ............................ 	 -• 27 1 28 

Rubber....................................................................................................................................... .. 

Electrical products 	................................................................................ - 51 3 54 
20 8 26 

Petroleum and coal products 	.................................... 4 4 8 
Chemical and chemical products 	............................ 48 8 56 
Other manufacturing1  ..................................................... 26 5 31 

Non-metallic mineral products ............................................................................................... . 

5 8 13 Transportation, storage, communication and other utilities ................................................. .. 

1 5 6 21 Other non-manufacturing' .......................................................................................................... . 

Totals......................................................................................................................... 416 107 523 

Such firms may or may not have extra-mural expenditures an well. 
Includes companies paying for R & D performed both in Canada and/or abroad. 
Includes tobacco and tobacco products, leather products, clothing and knitting mflls, and miscellaneous manufacturing industries. 

'Includes the construction industry, scientific and engineering services and trade associations. 
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TABLE 12. Dollars Spent on Canadian R & D In 1961 per One Hundred Dollars of Sales, by Industry' 

Industry 	 Expenditures 

ectrical products 	... ........ ...... .... ....••••....••-.... 2 67 
Chemical and chemical products .............. .... 1.49 
TransportatIon equipment ................................ .. ................... 1.47 
Machinery...................................................................................................................................................................................................... 1.10 
Rubber................................. ...... ...................................... - ........................ _...... ........- .......... ...................... 1.08 
Textile..... ..................................................... ......- ........ - ......... - 	 ................................................ .................... .... ......... -....-...... ........ 

Other manufacturing '  ................... ........- ...................... .... ."..- ................................ .......... ........ 0.98 
Mines , quarries and oil wells ........................... 	......................... .... ........... ... 	.................... ..... 0.91 
Non-metallic mineral products .............  ............... 0.75 
Metal 	fabricating 	............- ........................................................ 0.69 
Furnitureand fixtures ............................................ - .............. ....................- 	................ .. ........- ........ .. ........ 0.61 
Paper and allied lnistries 	... 	................. 	.......................... ....................... ._.- 0.45 
Primarymetal .......................................... .................................................................... 0.44 
Petroleumand coal procicts 	................................................ 0.35 
Food 	and 	beverages ......... - ................................................... .... 0. 18 
Transportation, storage, communication and other utilities 	........ , ........ .._ 	............ 0.14 
Wood................ .................. .......... ..... - ........ ........................................................-....- ....................................... ................................. - 0.01 

Totals, all Industries' ... ............... .. .......................................... . 0. 74  

Includes only those firms reporting payments for research and development performed in Canada (464 firms). 
'Includes tobacco and tobacco products, leather products, clothing and knitting mills, and miscellaneous manufacturing industries. 
'Except for non-manufacturing Industries other than transportation, storage, communication and other utilities. 

TABLE 13. Intra-mural It & D Ezpend1tes per Professional, by Industry. 1959 and 1961 

Expenditures 

19591 	 1961 

dollars 

19,550 	1 	27.018 

Industry 

Mines, quarries and oil wells.............................................................................................................................. 

Manufacturing: 
Food and beverages ..... ...... .......................... .......- ............................................................. 
Rubber....................................... 	 - 
Textile....................................... .. .......... ...... .................................................. ...... 
Wood... ....................................... ................................. .............................. ..- .. 
Furniture and fixtures ............ 	 ................................... .......................... 
paper and allied industries .......... ........ ...... ................................................ 
Primarymetal .............................................................................................................................................. .... 
Metalfabricating ...............- ..................... ................................................................ - .... 
Machinery ................. .. .................... .. .... 
Transportation equipment 	 ...... .... .................................................... .. ........................... 
Electrical products ... ........ - .........................- 	...... ...... ................................ 
Non-metallic mineral products  ..................................... ................... 	 .....................................  
Petroleum and coal products ................ .. ........................................... 
Chemical and chemical products ................... ...... .............. .... 
Other manufacturing' ....... .................. ........ .. ...................... .................... 

Transportation, stof age, communication and other utilities 

17.246 
	17,738 

17,368 
	19,881 

19,120 	22,034 
11.342 
	12.238 

13.750 
	16,686 

20,410 	25,559 
24,634 	27,631 
34,498 
	27,981 

33.212 	47,203 
34.369 	25,008 
20,336 	20,909 
18,546 
	23,823 

29.620 	 36,511 
19,203 	 22,279 
11,177 
	 23,613 

19,03'? 
	

21,108 

Other non-manufacturIng' 	 .. .. 20,915 	 28.701 

Total,, all industries ........................... .............. ................................................................ 	23,334 	24,234 

'In a few canes the 1959 figures dIffer from thoae derived from published figures for professionals and Intra-mural R & D expenditures, This is 
due to a number of firms being placed in different industrial groups since the 1959 survey. 

Includes tobacco and tobacco products, leather producta, clothing and knitting mills, and miscellaneous manufacturing industries. 
'Includes the construction Industry, aclaitific and engineering services and trade associations. 
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SECTION III 

Coverage 

Industrial research and development signifies 
the R & D performed or financed by the business 
enterprise sector of the economy. Business enter-
prises, based on their activities or products, can 
be grouped in a number of industries. Each of these 
industries uses R & D to a different extent, and is 
usually interested in different fields of research. 

It was felt that some industries (as defined by 
Standard Industrial Classification Manual), because 
of the nature of their activities, would not be in-
volved in research and development. These in-
dustries were: Agriculture, Forestry, Fishing and 
Trapping, Printing and Publishing, Trade, Finance, 
Insurance, Real Estate, the Community, Business 
and Personal Service Industries (except for the 
Engineering and Scientific Service and Trade As-
sOciations), and Public Administration. Non-profit 
and educational institutions are not covered, nor 
are the non-business types of government organ-
izations. 

The industries included in the survey are 
defined as follows: 

Mines, qusrrles and oil wells 
Companies primarily engaged in both mineral 

and non-mineral mining, the extraction of mineral 
fuels, the operation of quarries and sand pits, or 
the provision of certain services to these operations. 

Food and beverages 
Companies primarily engaged in preparing food 

and beverage materials for consumption. 

Tobacco products 
Companies primarily engaged in processing 

tobacco and manufacturing cigars and cigarettes. 

Rubber 
Companies primarily engages In manufacturing 

all kinds of natural or synthetic rubber products. 

Leather 
Companies primarily engaged in tanning, cur-

ing and finishing hides and skins, and In manufac-
turing all kinds of products made principally of 
leather. 

Textiles 
Companies primarily engaged in preparing 

thread, yarn or fabrics made of cotton, wool or 
synthetic materials; in the processing of fibres 
and felt; in the manufacture of cordage, carpets, 
cloth bags and coated fabrics such as linoleum; 
and in the dyeing and finishing of fabrics. 

Knitting mills 
Mills which knit, dye or finish knitted goods 

such as hosiery and underwear. 

Clothing 
Companies primarily engaged in the manufac-

ture of clothing, including clothing for men, women 
and children, fur goods, hats and caps, and founda-
tion garments. 

Wood 
Companies primarily engaged in producing 

lumber and wood basic materials, and manufacturing 
finished articles made entirely or mainly of wood. 

Furniture and fixtures 
Companies primarily engaged in the manufac-

ture of furniture and fixtures for the household, 
office or school, regardless of the materials used. 

Paper and allied Industries 
Companies primarily engaged in the manufac-

ture of pulp either from wood or other fibres, con-
version of these pulps into any kind of paper or 
paper board, or the manufacture of paper and paper 
board into converted products. 

PrInry metal 
Includes iron and steel mills, steel pipe and 

tube mills, iron foundries, and companies primarily 
engaged in smelting and refining ores, or in rolling, 
casting and extruding metals. 

Metal fabricating 
Companies primarily engaged in fabricating 

structural steels; in stamping, pressing and coating 
sheet metal; in manufacturing ornamental metal 
products, wire and wire products, hardware, tools 
and cutlery, and heating equipment. Machine shops, 
boiler and plate works are also included. 

Machinery 
Companies primarily engaged in manufacturing 

agricultural implements, commercial refrigeration 
and air conditioning equipment, office and store 
machinery, and machinery and equipment used for 
construction, mining, processing and manufacturin 'r. 

Transportation equipment 
Companies primarily engaged in manufacturing 

or assembling aircraft and parts, motor vehicles, 
railroad rolling stock, ships and boats, or in the 
repair of all of the above items except motor ve-
hicles. 

Electrical products 
Companies primarily engaged in the manufac-

ture of electrical machinery and appliances, com-
munication equipment, and other electrical products 
such as electric wires, batteries, fixtures, com-
puters and data processors. 
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Non-metallic mineral products 
Companies primarily engaged in the manufac-

ture of articles made entirely or mainly of non-
metallic minerals such as cement, asbestos, clay, 
glass, stone and concrete, or in the preparation of 
such materials. 

Petroleum and coal products 
Companies primarily engaged in refining crude 

petroleum, and in manufacturing petroleum and coal 
products. 

Chemical and chemical products 
Companies primarily engaged in manufacturing 

industrial chemicals, medicinal and pharmaceutical 
preparations, soaps and washing compounds, paints 
and varnishes, and miscellaneous chemicals includ-
ing fertilizers, sweeping compounds, adhesives, 
polishes and dressings. 

Miscellaneous zoanufactiring 
Companies primarily engaged in manufacturing 

scientific and professional equipment, plastic  

goods, sporting goods, musical instruments and any 
other manufactured products not covered elsewhere. 

Construction 
Contractors engaged in the construction of 

buildings, highways, bridges and utilities. 

Transportation, storage, communication and other 
utilities 

Companies primarily engaged in the operation 
of air, land or water transportation services, in the 
storage of grain and other commodities, in the 
operation and maintenance of communication sys-
tems, or in providing utilities such as electric 
power, gas, water and steam. 

Service 
Establishments primarily engaged in providing 

engineering and scientific services, including re-
search laboratories and aerial survey operations. 
Trade and industrial associations are also included. 
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Department of 	 in co-operation wtth 

CONFIDENTIAL 	 Trade and Commerce 	The National Research Council 

Don, mba Bureau of Statistics 
Business Finance Division 

OTTAWA, CANADA 

INDUSTRIAL RESEARCH-DEVELOPMENT 
EXPENDITURES 

961 

Inks. In Confunnity with the R.qsl,.mento of the Ss.tln,Ieo Art 
Pl.s. room an er y 	me tstsks. Is na sad adams. 	 Chap. 257 of the Reela.d Stature. of Cnsda, 1952 

PURPOSE AND DEFINITIONSi S.. P.g.. 3 end 4 
NOTESs (a) Retwns in this survey are conIideoti.l ant indi.idn,i company figures will not be ideatified. 

Mail one copy of this report within 6 we.ki of receipt of the questionnaire to; Boninesi Finance Diei.ioit, Dominion Bureau of &ntis-
tics. Ottawa. 
Complete schedule as fully as possible. Your best e.tin.ates will be satisfactory if precise ligates are not asailable. 
In the case of parene-asbsidiary eperatious, a consolidated return cosecina all companies which are within the orgaaisation will be 
ssti.fsclory. 

U this report is • consolidated return, please list names and addresses of companies covered is this report; 
Natne 	 Address 

Average nu,nber of persons employed by reporting company in all its activities in Canada during 1961 ........................No.  

Total vnlue of s.les or nersicen rendered by reporting company duciag 1961 (Estimate only) 

If the eeponing company has acces, to the results of indtaatriai re.esrch.dnelog.meat done outside the company for 
which no payment is made, please give name and sddreas of the orp.nizatiens providing this service. 

Name 	 Address 

Tao.l cast of lndsatelsl eea.nrck-,l.r.Iopsteni dana within your company in Cenude In 1941 .. ............................................ _______________________ 

& Source of funds for industrial research-development as reported in 5 above. Approsimase amounts we acceptable. 
(see also Question 14). 

Repnniag company .................................... 	............................................................................................................................. 	_________________________ 

Pareat, affiliated and subsidiary companies ................................................................................................................ _________________________ 

(C) Govecaaieat funds received through: 

Industrial researcb-developmest prime contracts ............ .. ........................ 

Industrial research-devslupme.t pun of prncwement contracts ................................................................................ I- 

(4) Contract work for ether compasses (see also Question 14) ............................................................. .....................................  

(a) Other. (please specify) ...................................... ............................................................................. - ..................... .................... $ 

TOTAL FUNDS (same as Question 5) .................................... .................................. ___________________ 

7. Payments ferindsstxielreaearch.ds.elop..nt notineluded in Sabove.(see also Question 13). 	to Cnnada 	 OutsIde Canada 

Payment, made to: 
Parent, affiliated and ssbsidiasy companies ....................................................................  

Commercial lnborstoeies and con,nitasta ......... ..................................................................... 	$ 	 S 

Other companies ....................................................................................................................... 	It 

Educational institutions as industrial rene.rch.dsvelop.ent contacts 	 S- 

(a) Research institutions and foundations as industrial reaearch.development contracts.... $ 	 $ 

Grants for geaerai research to educational and research iaetitutieas and foundations 
(see also Question 16) ................................... ......................................................................... 	.5- 

Governments ................................................ I 	 I 

Other. (please specify) ... ............ ......................... - ....... - ........_ ............ 	 $ 

TOTAL............................................................................* 	 $ 

6602G7S.II 26+42 
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8. Source of funds for ind.srrral research.development as reported in 7 above: 

Reporting company 	 . S 

Others (please specify) 	 . 	 $ 

TOTAL 	 . 

9. Estimated industrial research.development enpeadirsres expected to be made by reporting 
company during 1962 	 In Canada 	 Outside Canada 

(a) To be done within your company in Cased.. Total expenditures for the year 1962, com. 
parable to Question 5, above ............................................................................................. 

(h) Payments for industrial research-denelopment not included in 9(a). Total expenditures 
for the year 1962. comparable to Qse.tioo 7, above ................... .................................. .........$ 	 * 

10. Indicate approtimate percentage of total 	1961 industrial research.development expenditures on reported in Question S. made in each of the 
following scientific heIdi: 

Engineering, Aeronautical 	.................. ...................... 	Engineering. 	Mechanical 	.............................._% Metallurgy 	........................................ 

Engineering, Chemical 	.. ..... ................ _._. % 	Eagineering, Other .. .................... - S Medicine ............................................  

Engineering. 	Civil 	................................ .% 	Chemistry 	.. .................................. 	......._....% Agriculture 	............... ......................... 

Engineering, 	Electrical ........................ ........% 	Physica 	.. ... 	................... ... 	.... ....... 	....................% Others (please specify) ...................—'S 

Geology, Geophysics and Other 
Engineering. Electroaic 	........... ....................% 	Earth 	Sciences 	... 	....... ............. .................% .................................................... 

II. Indicate the approximate percentage of total 1961 industrial reaesrch-development coats, as reported in Question 3, the results of which are to 
in 	following IndsatrinI 	SEE DEFINITION ON PAGES Sand 4. be used in the manufacture of products the 	 groups. 

Aircraft 	and 	Pasta 	......... 	..  .................... _....._% 	Fabricated Metals .................... _...'S Petroleum and Nntt.r.sl  (,as ........... 

Chemicals (except Drugs and 
Medicines) 	.... 	.. 	...................................... 'S 	Forest Products -Pulp and Paper .. S Primary 	Metals 	.................... ............ 	_..._. S 

Forest Products - Other than Profesniosal and Scientific 
1kv1 ,  and Medicines 	................-........ .......-.__S 	Pulp and Paper 	....................... .... ___-_% ln.trssnents 

Electric Equipment (except 
Electronics) 	..........................................  Machinery (escept Electrical) S Others (please specify) .................. 

Electronics 	......................... 	............. .. ....................% 	Manor Vehicles and Parts ............................% ............................................... 

Estimated capital expenditures during 1961 on new or extended fadiitiea, including special buildis.g and equipmest, 
for use is industrial research-development acti.itiea ........... ....................... .......................................................... ................$ 

Number of persons employed in industrial reserch-developmest done within your rsmpsny nrganisatisn during 1961 (full-time eqsivalest if part-
time staff engaged). Include all persons whose pay is included in cost figures is Question 5. 

Industrial research.de.elopnrent scientist, and engineers. All classes of supporting personnel ste to be included in Part (b). 

Bach. 	Dec. 	 Bach- 	Doc- 
clot 	Master torate 	 elor 	Master  torate 

.eve 	Level 	 Level 	eve 	Level 

Engineers, Aeronautical 	Physicists 	..................................................... 

Geologists, 	geophysicists and ocher eaxtb 
Engineers, 	Chemical 	scieuri.ts ........................................................... 

Engineers, Civil 	 Metallurgists 	...................................................... 

Engineer., Electrical 	Mathematicians ........................... ..................  

Engineer., Electronic 	Medical scientist. 	..................................... 

Engineers. Mechanical 	Agricultural acientista ................................. 

................... ............ Engineers, Other 	 Admiaistrs5ors (of Rea.arcb.Develop.ent) 

Chemists 	 Other (plea., specify) ...................................... 

Supporting petsonnel - SEE DEFDJITIONS on page 1 

IndustrIal re.eanh.develop.ent technicians ................................................................................................................. 

Skilled crsftsmes ............................................................................................................................................................. 

Other supporting personnel .......................................................................................................................... 
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If industrial reoeazch.development was done on behalf of other companies or organizations in 1961 for which you were reimburoed please give 
names and addresses. (lee also Question 6). 

Name 	 Address 

If expenditures were made foe industrial research.developmear outside the company in 1961, please give names and addresses of the organiza-
tion, which undertook the research.devrlopment. (see also Question 7). 

Name 
	

Address 

If funds were granted dining 1961 to educational institutions, research inatirutioss, foandationa and hospitals for general research, please 
give names and addresses of these organizations. (see also Question 7(f)). 

Name 	 Address 

Ns.e and Address 
of person 

making this report 
Date of this 

report 	 1962 

PURPOSE OF SURVEY 
This ssrveyofindaacrisi research-development espenditurea is being conducted in cooperation with the National Research Council 

and will provide information concerning the magnitude and direction of eke industrial research-development program in Canada. There 
is a growing awareness in Canada of the esseotial role that an industrial researcb.developmenr program performs in the economy. Corn-
prehenaive statistic, most be available to industry and government to study the adequacy of earnest programs and for formulation of 
policies that will develop the research potential of Canada. 

A survey of Industrial Renearch-Develtpmeot Expeadituces was carried out for the year 1959. The reunIting publication, INDUS-
TRIAL RESEARCH-DEVELOPMENT EXPENDITURES IN CANADA, in available from the Queen's Printer, or from Publica-
tions Section, Dominion Bureau of &aristica, Ottawa under Catalogue No. 13.516 for 75 cents. 

DEFINITIONS 
A. CONCEPT OF INDUSTRIAL RESEARCH-DEVELOPNENTi 

Industrial research-development ciw;riscu activities ranging from pun reneinch intent upon obtaining new knowledge in the life 
and physical sciences, to conceiving m.d developing new products, new processes and major change, in products or proces..s, and 
bringing them to the stage of production. Such activities an marker and sales research and process and qaality control are excluded, 
as well an other special cases ouslised below. In case of doubt, please feel free to ask about special situations which you ma, 
encoter. 

The f.11.wlng kinds of activity avg sob. lnclutl.d In the csmc.pt of Isdusivisl r.sso,ch.dsv.Iopmmrti 

I. Laborssory scale activity. 

2. The design and operatio, of pilot planes or prototypes, provided the main purpose is one of the following: 

To rest enperitnental conclusioss reached at the laboratory level. 
To establish finished product formulas, specifications or standards. 
To deniga special equipment required by a new or improved process. 
To prepare operating instructions for use at the mssuis.cturing level. 

3. The engineering activity necessary is advance the design of a product so a process from the laboratory to the stage where 
it can be turned over to a production unit. The design, construction and teatin of fall scale models prior to production is 
included, along with the development of designs for special manufacturing eqwpment sod tools required. 

4. The prepurstios of drnings, formulna, specifications and manuals of instruction for the use of m.nufscturing saks, all of 
which are based on the research activities. (See No. 9 in the following section). 

The fnilnwlng sctIvIsIu. nes NOT tn be Included In the csosc.ps of Indnatvlsl r.aeneeh-d.nwfopn,sntt 

Mark.,reat arch and development, including statistical surveys of cossontee preferences, esuimotea of posaible mathats, 
distribution outleca, etc. 

Development of advertising propam. including sales promotion and detna.stration of sew products. 

Economic research and other ieserch in the social sciences. 

Application for patents, including related legal work. 

Experimental work performed to provide sdditiosal information as required for the complelios of patent litigation. 

Routine quality or quantity control of a process or products at the maauf.cturing level. 

1 avestigaeioo and/or analytical work is connection with mechanical ineerrupriosa is production (i.e. trouble shooting). 

B. Work required for the minor modifiration of a specific product to meet the requirements of • specific cnstomer. 

Aaaintance furnished at the utasafsctu,ing level to facilitateproduction in accordance with established forrnslas, instrac. 
lion, or finiahed product specifications. This ioclsdes the coat of pointing blueprints and instruction mannsls. (St. No. 4 
in preceding sect,oa). 

Geological or geophysical esplorstion. 

DEFINITIONS CONCLUDED ON PAGE 4 
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B. COST OF INDUSTRIAL RESEARCH.DEVELOPMEPIT: 

Include all costs incurred for industrial research-development work done. 

If you niaintatn a separate industrial research-development organization, include all operating costs of this organixation minus 
an estimated allowance of the cost of non-research technical services as outlined (Nos. 1 to 10) in the preceding section. Include 
also an estimate of the cost  of  industrial research-development work done by companydivisiorts orrechnicians  not  parr of the indus-
trial research-development organization. Exclude capital expenditures as part of current industrial research-development costs, but 
include in this cost Item 12. Costs incurred as a result of industrial research-development activity within your company organization 
may include but are not limited to the following: 

Wages, salaries and related coats, including "fringe benefits", of all research personnel, including scientists and all 
classes of supporting staff. 

Materials and supplies used (or purchased), including the coat of purchasing, receiving, inspection, storage and trans 
portation. 

literature purchased to provide background information necessary for research operations. 

Company overhead, which is an ..tlmct.d share of the functions supporting industrial research-development activity. 

If industrial research-development operations are being conduct ed  for yo ur  company by outside organizations, enter the coat in 
Section 6. Your entries should include the total charges for the work including professional fees and administrative costs. 

C. DEFINITION OF INDUSTRIAL GROUPS AS NOTED IN ITEM 11: 

Aircraft and Portsi 
Researth and development related to piloted and unpiloted aircraft and parts of all types such as engines, Landing gear, pro-
pellers, turrets and all auxiliary equipment specifically adapted for aircraft, inclu,iing guided missiles. Radar and radar equip-
ment and other electronic devices for aircraft should be included with electronics, and aeronautical instruments should be 
included with professional and scientific insttumenrs. 

Chemicals (excspt Drugs and Medicln.$)t 
Resrarch and development related to organic and inorganic chemicals including petro-chemicals,priznary plastics, synthetic 
fibres, explosives, soaps and glycerines, paints and varnishes and other products of a chemical nature. 

Drugs and M.dicinest 
Research and development related to medical and pharmaceutical preparations. This includes parent and prep aratory medicines, 
vrterinacy medicines, vitamin ptoducrs and biological products, such as antitoxins, bacterins, serums, var'ines, etc. 

Electrical E quipment (except Electronica)t 
Research and development related to systems machinery, apparatus and supplies for generation, storair, transmission and 
transformation and urilisatiori of electrical energy, except those of an essentially electronic nature. 

Electronic it 
Research and development related to electronic systems and components, whether for wire and wireless telephone and telegraph 
of all kinds, radio and television transmitting and receiving, oblect detection, industrial controls and business machines. 

Fabricated Metal at 
Research and development related to fabricated metal products such as fabricated structural metal products, metal stamping, 
pressing and coating, hardware, tools and cutlery, fabricated wire products and non-electric heati ig apparatus. Exclude 
machinery anti uansportation equipment. 

Forest Product ii 
Research-development related to all forest products including wood, lumber, pulp and paper. 

Machinery (except Eloctrical)t 
Research and development related to machinery and movers other than electrical equipment, including engines and turbines, 
agricultural, construction and mining machinery, metal working machinery and othcr special and general industrial machinery 
and equipment. Exclude motor vehicles and other transportation equipment. 

Motor Vehicles and Parts: 
Research and development related to motor vehicles including passenger automobiles, commercial cars and buses, trucks and 
truck trailers, universal carriers, and special purpose motor vehicles such as ambulances, firc engines, etc. 

Petroleum and Natural Gas: 
Research and development related to petroleum and natural gas. Petro-cheinicals should be included under ch.micnl. above. 
Geological and Geophysical activities are NOT to be reported. 

Primary Metal a: 
Research and development related to smelting, refining, rolling, drawing, extruding and alloying of metals and the manufacture 
of castings, forgings and other basic metal products. 

Professional and Scientific In strum.ntsI 
Research and development related to professional and scientific ir struments and equipment, including surveyors, nautical, navi-
gational and aeronautical instruments; instruments for laboratory work and scientific research; surgical, dental and medical 
instruments; electric and mechanical measuring instruments and surgical supplies; and photographic equipment and supplies. 

D. SUPPORTING PERSONNEL: (S.. Question 13(b)) 

Technician is 
Technical personnel having high school graduation or equivalent and additional technical training, who assist scientists and 
engineers in industrial research-development work (i.e. laboratory technicians and assistants, draftsmen, etc.). 

Skilled Craft.n'eni 
Workers in positions requiring specialized training and experience and who are engaged in industrial research-development work 
(i.e. glassblowers, machinists, modelmakers, etc.). 

Other Supporting Personnel: 
All other persons whose pay is included in Item 5. 


