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COL~OKEL CRAKE: 'Last rleek we heard of production problems in the 
electronics industry from the point of view of,industry, Cur speaker . 
this morning will present those problems from the military point of view. 
He needs no introduction to this audience by virtue of the fact that 
12. Burnside of Vestinghouse talked at considerable length of the splendid 
rrork, he had done in cooperation with Westinghouse in turning out radar 
equipment. HavinE been Chief ,of the Materials Branch, Chief of Signal 
Supply Services, and Chief of Engineering and Technical Services, success- 
ively, he is admirably qualified to discuss this subject, Wartime Electronics 
Production Problems." 

It is a great honor to,pesant.to the'Cdllege.Major General 
Colton, retired, >vho is now Vice President of Federal Telephone 
Corporation, General Colton. 

Roger B, 
and Radio 

GEf'lERkL COLTON: Colonel Crane, gentlemenx It has often been said 
that all you need to go into radio.manufactu&ng is a chief engineer, a 
long bench, and a sales organization. That: is' pretty close to the truth 
if you are speaking of broadcast receivers. However, the electronics 
industry, as v!e knex it during the late war,! cons isted of telephone switch 
boards,, wire, cable, gasoline engines, Diesel engines, electric motors,. 
trailers, radio sets, flash lights, radar sets, storage batteries, dry 
cells, and a multitude of other items, 

1liodern military electronics equipment is full of gears, s-hafts, and 
rotating parts, Tolerances of five-thousandths of an inch are not uncommon, 
and oftentimes we use one ten-thousandths of an inch. Some electronic 
equipment weighs almost as much a's'a 16-inch gun and requires perhaps as 
much power to control. 

-In spite of its generalized'character, there are, however, many items 
that are fairly peculiar to the electronics.%idustry~~ These include certain 
types 0 f resistors, condensers, vacuum tubes, certain magnetic materials, 
certain types of insulators, wire, cable and other items made especially 
for the electronics trade, and ordinarily purchased by electronic prime 
contractors as "components." 

The bulk of the problems in manufacturing military electrcnics equip- 
ment, however, are not very different from those connected vfith the 
manufacturing of ordnance equipment, Xhat makes the electronics industry 
is the know-how to use the items that are peculiar to it in combination 
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Toget'her ivith awards committees set up in parallel, these committees 
insured.procer distribution of the 'production,load and since each of the 
,z~.rds, committees included a legal'member we could be sure that all our 
contracts ivere made 'in accordance with the procurement regulations of the 
UndeYSecretary of War and the laws of Congress. . 

The Procurement Planning-S&tion of the Signal Corps was early in the 
liar renamed the ttResouroes Section,lt and continued to function actively 
throughout the war. It was customary to, go over all equipments on the 
schedule with the chief of this section about once a month to check on the 
adequacy of sources and the steps to be' taken to relieve future scarcities. 
The Procurement Planning or Resources Section was very active and contri- 
buted greatly to our production. 

The point I wish to emphasize here is that the prewar procurement 
planning group fit ted efficiently.into our wartime operations, and so 
smoothly that most people failed to recognize it as the agency that had 
had a separate and detached exgstence @i peacetime. 

Before leaving the question‘of prewar procurement pkxing, I xould 
like to invite your attention partsSCula2ly to the prewar unwillingness of 
commercial conczrns to furnish"procurement 'planning information, and to the 
fact that at least one attempt was apparently made by the Department of 
Justice to use such information in conneCtion with criminal prosecutions. 
This pea&time attitude ofi the'.part of ir@stry and perhaps on the part of 
the Department of Justice must be overcome if procurement 'planning is to 
be most effective; 

I,would like also to‘commenton the matter of prewar circulation of 
speci2ications for criticism by industry by the Procurement Planning 
Section. In general, I believe that this isapt to be a waste of time. 
It is the function of our engineering and field test services to determine 
specifications. It is an expensive ptiocess, and industrial firms cannot 
be expeoted to furnish real studies without compensation. 

As regards the allocation of facilities,'1 may remark that the alloca- 
tion of-facilities or prime contr&ctors did XX@ cause much difficulty, 
since the civilian electronics,,industry *asquite a separate industry.' 
However , prewar, and now again to a large',extent, the commercial civilian 
electronics industry from',a manufacturing vie&-point was largely a cutthroat , 
business 'of buying components in the openmarket and assembling them. 
Therefore, since with the advent.of war the' open market ceased to exist,' 
our chief,problom became one of allocatirzg trucks, trailers, motors, rubber, 
copper, steel, iron, bron,ze,'machine'tools,as well as crystals, capacitors, 
resistors, transformers, 'electric indicating instruments, vacuum tubes and 
the like, and later, labor to our prime. contractors. 



efficiency by increasing.prodtiction of equfpmentor efficiency.of 
equipment, or .both. If tie had'foblowed.the.prewar announced policy of 
severely restricting changes, we:would have lost out, both on production 
and on combat efficiency. ,' '. 

.' I 
'. The changes in requirements by..the Commanding General of the Army 

‘Ground Forces and the‘Commanding General of the.Army Air Force did cause 
much trouble in production. Up and downchanges of 50 percent in a matter 
of a few months were too frequent+ The effect of these changes on supply 
were not ap;<ays understood by the subordinate agencies to which authority 
was delegated to‘make such changes. A'brief course in each of our sub- 
ordinate line schoolswould be very helpful in insuring such understanding 
.in.the futtie., 

, , 
The spare parts problem-was' one of out! very great difficulties. Since 

most of cur equipment was‘new and relatively.untried, there v,-as no experi- 
' ence to go &determining the,.parts .that would fail in the field. Early 

reports from the field were generally.quite unreliable since American 
troops--seemed to be obsessed mith'the d&i&to- have large quantities of- 
spare parts on hand, and .they colored their reports accordingly. I am 
convinced that $0 percent of-our spare parts tvere furnished'needlessly. 

._ We tried to solve the problem by putting'new e'quipment immediately on life 
tests, but this only helped. St&dardie$tiqn of components is one of the 
most important-factors in .electronics ~@$fsCture as well as in reducing 
spare parts trouble.'. However;. &must be remembered that in peacetime' 
there is &ily‘small use of high-grade electronic components. During the 
war, the Army-Navy Electronic Standard Agency grew out of the combined 
efforts of the War.Product,ion Board, the Army, and the Navy., It is now 
a permanent agency and'it is important that it be well'financed and strongly 
supported, since it does promote the use of' high-grade standard components 
both .in the military forces and in ,the applicable sections of civil industry. , 

Speaking now of our over-all problems as regards equipment that has . . 
long been in use, p articularly equ&nent that has been tried in previous 
wars, .our orthodox methods proved to be'quite satisfactory and adequate. 

As regards newly available equipment, early actual use in adequate 
quantities in the field is necessary in order.that higher cormnanders,bc 
fully acquainted with i%s capabilities and-limitations. I would like to 
emphasize that it is easier to teach.the private, a little harder to teach 
the sergeant, and by the time YQU get up to the general, it takes a couple 
of years to teach the capabilities-and limitations of radically new equip- 
ment. The reason for that. is simp1a. The general uses hew equipment in 
the mass. The private, the corporal, and the sergcmt use it piece by 
piece. The general has to learn .how equipment ir'quantitjr should be used 
m field operations, and he cannot fully learn this without having techni- 
cally trained and equipped troops under his command. 
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LT.2: Lx- ..fi Pi;‘:\T’F? c L COLTO~~ : Xell, if the situation is such that you can have the 
ccpiyxnt dcsigncd b-y industry, I think on the whole, it is the most satis- 
f<:~.cfor;T method by :r:hlch to obtain your equipment, since design and pro- 
diction ore closely related. Kowever, if you expect to keep good men in 
your laboratories you must give your government labor.atories ?i reasonable 
a?nount 0 2. f research and development ;‘rork, since it is only by such -zork that 
YO 11r cr,gincers can be properly trained for supervision of industry. To go 
into the v:ar without an adequate number of high-grade engineers is to put 
yourself entirely in the hands.of industry, and you have to take without 
reservation everything they tell you. Vhile they are extremely good, I do 
not think it is l&z to be without an adequate staff of good military 
engineers representing the government rather than industry. After all, 
industry's prime business is to study and fill for peaoetime needs, Ailc 
our business is war, which is quite.different. I think a ratio of perhaps 
25 percent for the military development zvork in the government institwtior~s 
and 75 percent in industry is a pretty good ratio, and this is ,as great a 
r:ltio as industry likes, except in time of depression, v:hzn its m?nibers 

arc gre=.tly in naed of business. 

As reg,ards development by superagencies such as the GSRD, it should 
be remembered that the organization of.the CSRD in a preferred status 
diverted B large number of engineers from taking service in industry and 
the government laboratories.' Also, I thin!! you will'rccognize that the 
Ct3fiD ms an emergency agency, nnd if we can avoid it, we obviously should 
not deliberately let things come to such a pass that it mill '06: necessery 
to org.znize an emergency agency to win a war. I believe the supervisory 
po-;.ers of the Research and Development Board should be utilized throughout 
peacetime in such 3 way that the next war President mill find no room for 
an OSRD. 

CCLGI!JEL CRANX: General Colton, on behalf of the College, I want to 
thank you for a most intereating'and instructive talk. Thank you very much. 
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