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 THE INbﬁSTRIﬁI WAR LOAD AS IT RELATES TO THE
OPTICAL INDUSTRY

After that introduction, I do not know whether I
should say I feel at ease or not. I think a little to the con-—
trary. It 1s going to put me up against a pretty hard job to
live up to 1t., I lLave never done any work as a college professor,
This 1s my very first experience. I haven't been 1n a class room
since I left Syracuse twenty-five, thirty, or fcrty years ago,
so I do aot know whether or not I am going to be able to do a
very good job of instructing, but perhaps I can tiink out loud
on this subject and then 1f you ask questirns probably I can
leawe something here that will be helpful Lo you,

I have been very much interested in this planning
work becaguse of the good job Major wirmingsiad has done up 1n
Rochester  Before he came to town our Company was rather opposed
to taking a hand in this planning program for an emergency, L
think we were justified in not beiny interested pecause up to
that time we lad the impression that the Government DNepartments
were not in a position to profit by our plamning. It was
coming to us too piecereal. We would be asked ‘How many
fifteen foot range finders can you build in case of an emer—
gency”" We knew very well lhat 1f we sat down, sharpened our
pencil, and tried to figure out tnat problem, after a great
deal of hard work we might have an answer bub 1t would not be
worth anything to anybody because we knew that 1f the emergency
came we would not be building just fifteen foob range finders,
we would be building at least a dozen other instruments and
maybe a lot of them more importan® than this thing we were
asked to plan on., For years we took the stend that we were
not going to have anything to do wilh plenning unless tne Army
and Navy got together. Well, they haven't got together yet
and still we have been trying to be helpful in this planning
program because Winningstad explained to us the 1mpossibilaty
of getbting the 1deal setup and pleaded with us to be helpful,
feeling that any kand of planning that was done would stimulate
others to teke an interest and maybe ultimately we would arrive
at a condition where intelligent planning could be dore I
think we were wise in doing lhat because we have learned a lot
in cooperating with the District Ordnance Offzce, sund I thank
the day 1s arraving when more intelligent planning will be done,
It 1s true, we haven!t heara anything from the Navy as to what



their requirements would be in case of war. The word we have
gotten from the Axr Corps has come through independent channels -
1t bhasn't comre through the District Office — so 1t has been

hard to tie 1t 1n.

When we completed our planning with Winningstad up
there, we felt that we had 2 picture of whet the Army Ordnance
needed, and I think we had a pretty good picture, When that was
all finished, some officer up in Luffalo came down and said
"Now, how many of lhese lenses could you make for us, and how
mary of these lenses could you make for us in case of an emer-
gency?t Tlat 1s sort of aiscoursging, you know  You cannot
do intelligent plenning that way, snd we were inclined to turn
them down and say  "le understood that the Eestn n Koaak
Company was going to make all the photographic 1ot ses during

the war and we would not be bothered with ikat " But tley came
back and saxd M'e can get a better picture of what conditions
are 1f you do give us your capacity for phctograpliic lens

manufacture " So we made good fellows of ovrselves and are now

trying to give them an answer to that question, but I do not think
1t will mean much because 1t will have to pire . lot of ifs and ands
tied 1n, and those 1fs and ands mll be of a nature that people
who are not in on the ground floor will not be able to ainterpret.
Thereforc, I want to make a very urgenl plea to you people who

are going to be interesied in thas ardustrial proolem as time

goes on to, first of all, when you go to a manufacturer, try to
got the whole picture. I know 1t 1s a big Job — 1t cannot be
sheken out of your sleeve - 1t 15 going to take years of plugging
awey to get 1t. You will find that 1in order to interest most in-
dustrial people that that is a requisite. 7You are not going to
stir up their intercst, you are not going to get any worth while
planning from them unless vou do that

A few days ago I saw this procurement plan that has
finally been finished on fire control instruments, and I thank 1t
1s a swell job, There zre a lot of things in 1t thet mean nothing
at all but 1t shows the result of a lot of careful thought and if
1t accomplishes that purpose s2lone - getting the people to think
about this procurement program in time of an cmergency - 1t 1s worth
a lobt even a1f 1t cannot be followed  The people who had a hard an
making that plan know so much more than they did beforz that when
the emergency comes they are going to be able to nlan further and
bring order out of chaos. We who went through tre World Var from
an industrial standpoint can forsec that 1f we ncve an emcrgency
during the life of the peoplec who went through the war, with the
prescnt planning, conditions are going to be so much better that
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there 1sn't going to be any comparison  Things are going to run
along comparatively smooth, and we are goang to get out so much
morc product of the type that i1s really nceded.

I do not know what you pcople know about the Optical
Industry. I have picked out a few figurcs frorm this procurement
plan on firce control instruments, which perhaps you know more
about than I do, but T am Just going to braing out a few points
as 1 see them to help me build my story  According te the plan,
there ere twenty-six differont opticel instrumenis requ-red by
Lrmy Ordnence. There ere twelve plants lined vp to carsy on that
work. The Bausch and Lomb Optical Compary has si.. diffcrent in-
struments on 1ts schedule ana during the first vy ar ere supposed
to turn out sixly-eight thousand inits, Amsrican dptical have
two complete instruments and optics for three — a tol-l of thir-
teen hundred units, Spencer Lens Compeny heve three corplete
instruments - a total of five hundred units, K & E. heve one com-—
plete instrument — total of thirty units  Those units do not mean
very much. When I say K, & E. have thirty wnits to ovild in the
first year end Bausch and Lomb have sixty-ocight thousend, that does
not mean that we have ebout fifteen hundred times as ruch of a
Job as K, & . Therc are diffcrent types of irstruments ir there
K & E. only heve height findcrs, enti-aircraft hcight finders,
and although we have those in our program, too, we heve a lot of
binoculars and things of thet kind that bring thot unit figure
way up. Eastman fodek hes optics for two instrumerts - seven
thousand units in all., I thank that gives you e picture of the
size of the Job thet we heve in Bousch and Lomb, ond when T speak
to you as a member of the Bausch ard Iomb organizction I am
probably speaking for the Opticel Industry. I haven't eny author-
1ty to speak for the rest of these people, but you cen see from
the nature of the reletive jobs that we have to do that, the
picture T give you 1s probably typical of the Optical Incustry

There 1s another figure thet thais procurement plen
g1vas It shows e pcrcentage of cepacity. The figures given for
these concerns vary from twenty-five per cent to ninety—six per
cent of their capacity., I do not think th°t means anything at
all, because 1t was so difficult to errive at a definition of
capacity. Therc are so nany different kinds of cepeacity. There
1s capacity of floor space, tncre 1s capacity of speci~l equip-
ment for onc type of instrument, therc 1s cepecity ol general
equip ient that might be uscd on a varisty of instruments, there
18 men~power capacity. There are so many differcnt angles to this
capacity that I do not know whet it means Fowever, when we put
in our schedule of what we could do, we dia tery to put o cepacity



figure ir there because 1t was insisted upon. It was sort of
picked out of thin air, Maybe a little head work was used, but
1t was largely out of thin esir. We toteled nincty-six per cent
capacity. I stated, when that figure was handed in, that that
wes ninety-six per cent of the ultamete capacity I thought we
covld rcach under normal expension in time of an emergency, If
you know whet that means, some tame I would lake to have you put
me wise. I really do not, and I do not think the other people
who put aown twenty-five per cent of capacity heve any better
1dea then I have of what 1t means, Since putting ir that figure,
I have tried to explain a litlle bit more Just what we can do

in cese of emerg.ncy, and I heve essumed that we will be allowed
to cerry on faifty per ccnt of our nermel commercial capacity. T
hope thet condation can be brought sbout. I think eny concern
that 1s asked to turn over all of ats capacity ior war work is
being asked to do a very unfeir thing  Thore are scme people

who nay have thought Bausch and Lomb profrteered duraing the
World War We had_enoimous Government comiracts, Wwe made money
on a lot of those contrects - the ircome tex return probably
showed what would be called a fairly large profat — but after the
war, when we got through with our shrinkage pains ard got back

to normel running cepacity and traed to win back the commercial
business we lost by giving practically all our capacity to Govern—
ment work, thet profit wes a pretty pink figure — in fact, T
think you can call 1t decidedly red, 1 think with the type of
legislation we have had lately, where a concern cannot build up

o nest egg for the future to take care of that sort of emergency,
that a concern, even like Bausch ana Lomb, that has had a healthy
growth cver the last eighty-five years might actually go to the
wall 1f 1t 1sn't allowed to carry on a fair amount of commercial
business, something 1t can use as a nest egg to build up again
after the emergency I am not saying that because we want to
shirk our duty ir case of war., Fifly per cent of normel capacity
means very little compered with total capacity — I am essuming
that 1n cace of war we will probably double our equipment and
triple or quadruple our help., Therefore, the present fifty per
cent becomes perhaps fifteen per cent of vhat we will be doing

I don't think that 1s an unfair percentage If we are allowed

to do fifty per cent of our present commercial work, and we
asswre that the load put on us by departments other then Army
Ordnence (frmy Arr Corps, Navy Ordnence, Navy Construstion and
Repair, Medical Corps, and all other oranches) 1s one-half the
work we will have to do for the Prmy Ordncnce schedule, then we
will have a volume of work that will require the expansion that I
Just mentioned, doubling our equipment ana probably using that
doubled equipment before we get through, practically continuously,



that is, at least two shafts and I would say three 1f it is
possible to get the help to put on three shaiflts.

The equipment in the lens granding field will have to
be made by ourselves. We cannot buy lens grinding equipment of
the type we use on the open market,

On the machining end, the metal end of the instrument
work, we have already turned into ilhe war plannirz peorle a
schedule of equipment that we think we will need in detail to meet
the schedule that 1s laid down Tt amouats to almost double what
we have now - i1n dollars and cents.

It will be a real job to get equipment and men I
haven't the figures with me, but I would venture Lo say that
during the World War we tripled or quadrupled our equipment, We
are now saying that we need to double 1t only, so relctively it
18 an easier Job then 1t was then As far as the problem of get-
ting help 1s concerned, I am inclined to taink thot righl now 1t
would be more serious than 1t was in the World War. Fither
through having some curve on the bell or through pleaty of good
luck, we find ourselves right now at the peak of our peace—time
load ~ we are doing more business now than we have done in the
past on instrument work - and we find that we have absorbed all
the trained people that we can find, not only in the Rochester
arca but we have gone into other areas trying to find trained
optical people and they cannot be found Therefore, 1f the emer-—
gency faced us right now we would have to begin trailning people
In thc metal end that 1s not so serious, because the people who
can do nice machine tool work can be trained to do the type of
work that 1s required to make parts for optical instruments, but
on the optical work 1t 1s a real Job - to get what we term
"optical instrument makers.t

We should be doing more, but we are doing considerable
in training people. In our lens grinding plant we now have about
f1fty young fellows going through en intensive training, trying
to make lens makers out of them., In our Instrument Division we
have a hookup with the Rochester Mechanics Institute, which is
sort of a trade school, giving a cooperative course, These boys
get their class room work at the Mechanics Institute zad then
eome over to the factory and get practical work  Taat 1s working
out pretty well. It 1s being done in other industries in Rochester
also, Those boys work in pairs  0One boy 1s at school while the
other boy 1s at the plant, and they alternate about cvery other
month, We have about a dozen pairs of boys going through now -



aboul tvenly-four boys. They are not college graduates - they
are hasgh school graductes who are taking lhis addational work.,
It 1s the kiand of training that in case of an emergency would
have to be done 1n o very intersive manner,

That braings me to a poinl that Colonel Jordan suggested
I mention, One of the officers of the Genercl Staff camec to
Rochester a few days ago, during the depression, and went through
our plant He went over ocur figures, found th-t se had very few
people of draft age, and camc peck to Washington wath the announce-
ment thet 11 the case of en energeacy the opticel industry would
not have tc be exempted from droft, Well, from ine figures he
had he probably could justify his stand, btut unfortunctely he
didn't get the whole story  Naturelly during the devression we
tock care of our pecople who had been with us for yeers  If we had
to ley people off we lcid off the young people, so he caught us
at a time when we did rave mostly cld troined pecple, but when we
heve to build up our ferce we comnot take an old man ~nd teach
him how to become en optical instrurent meker We have to start
with a kid more or less Retween the tame this officer was in
Rochestcr and today (I looked up figures Just before [ came down
herc) I find that eighty-one per cent of the pcople we have hired
have been of dreft ege. Vhen he was there, about six per cent
of thec pcople we had were of draeft age If we er. going to carry
on an expension program, such s I am talking ebout, nincty-five
pcr cent of the people we hire for that expansicn ought to be of
droft oge 1f we want to get anywhere  In olher werds, w#e 1n
Rochester will necd two or three thousand young fcllows when the
emergency cories, to train to do this vork af 1t 1s needed, end I
think 1t 1e pretty well conceded that optical instruments are a
rather nccessary part of the program,

baybe you would lake to hear a2 little bit concernang the
opticel gless situation. I think Bausch and Lomb arc fortunate
in being the only optical industry thet rnakes eveiythiaing fiom the
raw materiel up. We cre in a rather envieble position in thet
respect, ond 1t allows us to do a lot better planning job than
people who haven't all thosc facilataes,

Back in 1912, I think, wc started the first optical
glass plant in the country. We had inklings of wer troubles in
Europc, and we were afraid that i1f they evor had a war over there
we would have to go out of business W¢ started experimenting,
making opticel glass in a srall woy Well, the sbole optical
industry saw thc need alsc betwcen thet time and 1916, and the
Bureau of Stenderds snortly efterwerd got to working on the
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problem, The Pittsburgh Platc Glass Company and the Spencer Lens
Company followcd, so when the war broke out we knew 2 little bit
about the optical glass problem, In Apral, 1917, the Government
selected Dr. Fred Wraight, of the Cornegie Institute, who had
been doing work on molten quartz, to come upto Rochester and take
a hand in the optical glass problem, He ultimately brought up
with hun about twenty men, physicists and chemists, who had been
working along similar lines, and starting with the production of
a couple thousand pounds a month, with their help, our plant

and the other plants in the country worked up to about c15hty
thousand pounds of optical glass a month 1hen the Armistice was
Signed  Production that last montn was somethirs like seventy-—
nine thousand pounds of optical glass. Under ou- present stan-
dards 1t was not good optical gless, but 1t wes used vo make
instruments, We are awfully ashamed of some of ihe 1metruments
that were made during the war  The glass was not what 11t should
have been and the 1nstruments that that glass went in+o werc made
by 1inexperienced help, so we ere not prouc of the work that was
done It probably served a purpese and wes helpful, altlough T
do not think a great deal of 1t ever got to the front because

we werc too slow in getting going

Today we are in a lot better position to take care of
the optical glass requirements  During the war we made in
Rochester sixty-five per cent of all the optical glass that was
made  These other people dropped out of the gene after the war,
but we continued in 1t, We are now the only manufacturecr of
optical glass, other than the Bureau of Standards, which I do
not consider a commercial venture. They are doing a good job for
the Navy. I understand they are making all the glass used by the
Navy in their optical shop, Pittsburgh Plate Glass, I believe,
are making some of the more sumple optical glass, ordinary crowns
and flints. I believe that Eastman buy some of their glass from
the Pittsburgh Plate Glass, end I think they are in a position
probably to get back into the optical glass gane, but I do not
think any of thcse other concerns are I do not think they have
eny skeleton of organization left to get back into the game, I
believe that with what the Burcau of Standards can do, end
Pattsburgh Plate Glass, that our gless plant can carry the balance
of the load. We are now producing regularly about five thousard
pounds of very good optical glass per month, From whet we have
Seen of foreign glass lately (we do not sec much of 1t), we be-
lieve honestly that we are rmaking better optical glass than s
being made abroad, generally. If we were willing to use optical
glass as 1t was used in the World War, within a fow months we
could make all the optical glass that 1s necded for +he program



that 1s Jlaid down. We know that that type of optical glass is
not good encugh, though, and we have got to meke better glass
than we made during the World War ~ so there i1s still a problem,
but I think 1t can be solved.

AL the present time we are using quite a few forty-two
inch pots where we used to use thirty-six inch pots in the same
furnace. That sounds like a ratler simple chenge to meke, but
1t was not It has taken years to learn how to rake glass in
these same furnaces in forty-two inch pots, We i1sed to get 200
peunds of good glass out of a thirty-six inch pot, to~ey we are
making 500 pounds of good glass in o fortv—two .rch pot TWe
canmot meke all types of glass in thesc ferty-tio inch pots -
we sre making a barium crown glass that we are .sing ir our
binoculars and that sort of thing It se.ves the purpose Just
as well as the sort of glass thet we used to make an trne smaller
pot.

That brings me to a point that T went to mention here.
It 1s awfully hard to write optaical gless specifications unless
vou know exzctly how the glass is going to be uecd., The present
speci1fications of the War Department are tighter than recessecry
The fact that we got 500 pounds of good glass wrs not altogether
to the creart of the glass moking department I think a great
deal of 1t was due to the way we hardled the gless after making
1t and sclected 1t for the use tc whach i1t was put  Thas glass
was inspected for stria a certain way. Through the proper cubte
ting cf thet glass end proper pressing, the layers cf stria, if
there were any therc, wcre in a plane where they did not do any
harm for the particular purpose for which this glass was used.
That brings up quite a problem in writing optical glass specifi-
cations ~ something we are going to take up with Frankford and
try to get straightencd out. (Glass production can be doubled
through proper selection, through lnowing how 1t 1s going to be
used.,

The material probler I thaink we have pretty well lacked.
We ere using practically all American raw melerial in our glass
making now, The little foreign material that i1s used we know
we can gel here of practically as good quality, so therc is nothing
to worry about coaccrning material

The neck of the bottle 1s the pot waking  Clay has to be
aged several months pefore pots are made, and ordinarily a pol has
to be eged about six months after 1t 1s rade, so wnless you have
an anventory of clay and pots built up you havc a nine month wait



before you get optical glass. We are doing all we can to build

up our pot inventory in Rochester. We are carrying plenty for

our own requirerents, It i1sn't sufficient for an emergency,
though, and I have suggested that the Arny build up an inventory
of pots so they will be available, but the suggestion hasn't met
with much favor It has been said that the aging will not be

good for the pots, that unless climetic conditions are gust right
the pots will deterioratec. I do not know 1f that staterent 1s made
2s a result of real knowledge or not., To our knoi ledge aging will
net hurt pots. We have never had a pot that was lept so long that
1t was ruined, On the cthor hand, we have not kevpt pots more than
three or four years. OQur belief 1s that the agi¢ wall do wore
good than harm, and I am still advocating the buildirg up of a stock
of pots. It 1s good insurance They are not very eapconsive and 1f
we had three or four hundred pots storud awey (tne irvestment
would not be a great deal - thirty or forty thousand dollars) I
thing 1t would eliminatc practically el1 fear of & glass shortage
in case of an cmergency, because with thos~ pots we could soon
build up to the requirements needed. In fact, I will guarantee to
build up the glass production faster thon the optical irdustry can
build to consumc 1t, I think that thet covers thc optical glass
problem,

I Just want to say a wora about that school of thought
that thinks that the wechanical perts of optical instruments can be
built outsiae of the optical industry - the optics built in an
optical plant and the mechanical parts elsewhcre by manufacturers
of typewriters or calculating machines or something of ilhat kind.
Our experience in the World War would indicate that i1t 15 not a very
good assumption to make that {hal can be done. On the other hand,
1t 1sn't an impossibility ~ 1t can be done., It neans a much better
tool and guage equipment 1f the instruments are built in a plant
that 1s not familiar with that type of work., Without a kncwledge
of the 1equirements, you have to put tools and guages into the
hands of these other people that will allow them to do the work.

It 1s a problem worthy of consideration  The pirocuremecnt plan as

1t 18 laid down for fire control wnstruments calls Tor making some

of these parts elsewhere than in the oplical industry, and it is
going to present a real problem., I think 1t 1s all raght to put 1t
in tre plan, 1f the dafficulties arc recalized and something done
about 1t as soon as possible, I know it 1s impossible to get the
appropriations to get completcly toolea up in advance. I think some-
thing could be done, though ~ 1f proper pressure were brought to bear,
appropriations perheps could be secured for making guages for the
more vital parts without going into an enormous invesiment



The thing that worries me more than anything regarding
thet phase of the work is the assembling, adjusting, and inspect-
1ng of these optical instruments. I think the plan in general
calls for doing that in these metal working plants I thaink in
a great many instances 1t might rather be donc in the optical
plants., If the parts werc built in rechenical plants 1t would be
better to do the essembling and sdjusting in the optical plants,
because thos: people have the experience that ensbles them to
help thenselves

Optics can not be made to specifications that allow
throwing them tcgcther, just sssembling them accordirg to a proce-
dure. As your thickrnesses of lenses, your curves ard your indices
of refraction vary in your glass, 1t 1s nccessa-y to change the
spacing of your lenscs in their rmounts -~ the reletion of your
obgectives to the rest of your opticel system, end 1t 18 pretty
hard to tesch thet knowledge in a short tiwme., Tnat is one of the
tricks of the trade and I think you will find that i1t will have
to be done in the opticael plants. However, there 1s no harm in
giving thought to the other problem becausc, as I sey, 1t 1sn't
1mpossible, it 1s simply a matter of propcr hanaling.

I heve touched a lattle bit on the lator situation as far
as training goes. There are other controversial phasczs of the
labor problcm, bat I do not know whether or not there i1s much use
discussing therm, Powers highcr than ourselves sre probably going
to decide on some of those phases, such as whether we can use in—~
centives in time of an emergency to speed up production. There are
tendencies that make us feel thet the next emergency might fand
lebor conditicns in a position where 1t 1s going to be harder to
gct oul reguirements than 1t was during the last wer, We thought
nothing of working twelve hours ¢ day then It 1s true we pead
tire and a half over 48 hours a week, cven back there, but lhere
werun't many restrictions beyond thet, end thet was not a restric-
tion -~ that wes only common sense to pay e man more money for over
time, bul we vere able to give incentives and to do different things
that brought up the production in a way that 1t might not be
brought up a few ycars from ncw,

From certain points of vicw, we manufacturers do not like
this new tex on surplus, We arc alrecady beginning tc sce what 1t
means in industry We arc not cxpending, we camot afford to ex-
pand any more as far as equiprent poes. V¢ zre getting the 1dca of
putting on two srifts of people in denertnents rether than buying
cquipm.nt and building up a plant capacity that could be used in
casc of an emcrgency That i1s & very controversial question - I do
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notwent to discuss 1t very much. I know therc ere good reasons
Afor this new tax cn surplus, but I do not think 1t 1s good for
the Wer Depertrent, I thirk the forty hour week 1s probebly
good for us beccause 1t 1s forcing us to ti1e2in more help than
we would ordinerily. Instiad of working forty—-cight hours we
arc working forty, and that means thet we need more people and
we ere training them We do not object to that. However, if
they go any further 1t is going to be very bea, I think If we
heve evailable pcople that sort of thing 1s a1l right, but in our
industry there arc not pecople availsblc and the shortening of
hours 1s going to be b~d for our industry,

we think thet the Ver and Navy Depertment's policlies i1n
generel 1n encoureging manufacturers are Jood, Manufocturers do
need encoursgement to got into the reking of militarv 1nstruments,
as 1t 1s uncertain business that docs not Justify building up a
personnel for,

There 1s one objectionable phase that I might mention
here and that 1s the terndency in developme nt work to try to get
too meny contractors intercsted. In some cases that is probably
necessery, thet you do not get gouged, but usually two corpeti-
tors bidding on the same job prevents thet sort f thing, two
or thre. ccrteinly do. This workiag up of a des.gn of a new
nstrurient and then letting a half dozen people bid on 1t asn't
encouraging, It 1s hard to bid on new work  Ycu do not know
what you ere going tc run into If there arc five or six pcople
bidding, one of tham is going to meke 2 misteke — he 1s going
to bid too low He will get the job, but he will lose money on
1t, and thet 1s not going to do anybody any good. I think scme—
thing cen be done there 1in the way of encouraging by not getting
oo many people 1n on new developments,

We who went through the World War know the terrific
troubles we hed with contracts, closing up of contracts, end
that phase of the work., I think recal progress hes been made in
trying to draw up standard forms of contracts for an energency.
Ve heve reviewed the sugcested contracts ond in gencrol we think
they are pretty geooa., They are flexible cnough so thoy can be
made good — let me put 1t that way  Your allerction clause in
the new contrects 1s sucn thet with proper odrinastraiion T thank
that thet phase of the work 1s pretty well taken cere of.

I heve other notes here that I could talk on for guite a

while but I am wonderaing whether or not 1t would not be best to
stop and endeavor to answer any queslicns you mey have in mind.
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Q TIs 1t arpracticeble, instcad of having a war
reserve supply of pots to have & war reserve of optical glass.

A+ Tt would be wore expensive.

Q. No dengcr of detericration and no controversial
quaestion?

A, Mo Glass will keep forcver I think I can say
positivily that the older glass 1s the better it is The surface
of gless breeks dovm. Therc isn't any such thing as a perfectly
staple gless, Some glasses arc practicelly wcether resisting,
others are very susceptible to weathcring. None of ther are
entirely free from 1t, but that does not do any hein - 1t 15 only
on the surfece of the glass and when you meke linses from 1t you
do not use that surface. Therefore, an irventory of optical
glass 1s ¢ sure safeguard but much more expensive then an inven-—
tory of pots.

Colonel Jordan  Captain Smith, could you say scrething
to the Cless about the anount of cplical gless we heve at Frank-
ford Arscnel® Docs 1t eriount to sny considersble figure®

Captean Smath  We are trying now to get 2 stock of
opticel glass for the first six months of an ewergency figured
on the pasis of the requircments of the 1933 Mcbilizaticn Flan,
minus field glesscs  With the field glesses in stock and the
possibility of buying a greet many rore, we do not feel thet we
should invest noney an optical fiecld gless at this time, so we are
trying tc build up a reserve for ecporoximately six ronths, and that
1s being edded to from year to year. A hundred thousand dollars
wovld bc just ebout the works exceptinz field glass Trat gless
cennot be used, however, in the first six months - therc aren't
encugh grincing fecalities to use 1t. If you pubt the noney value
down around sixty or seventy thousand dollcrs 1t would probably be
a closer estimate, We have been getling around ten thousand
dcllars worth of glass o years

Colonel Jordan  For how long?
Captain Smith  About five., Thet mekes perhaps an the

neighborhood of fifty thousend dollers worth cf lass., Three or
four more years will put us in a pretty good position.
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Qe Concerning your first stetement about the require-.
ments coring to you picceneel, heve the procurenent scetions yot
gotten tc the stage vhere you are getting all your requirements
at one time, or where you cen consider them ot one tue, or ore
they st1ll precermesl®

£+ They ere still pieccmeal. Ve are getting require-
nents from the fir Corps separetely and we are not grtting any
rcquirements fror the Nevy Ordnence or C. & Rs  (Subriirine peri-
Scopes come under C, & R ) I do nct know whetwer or not we will
be expected te build subn~iine periscopes.

Colonel Jordan  Culonecl Eglin, will vou plcase soy somwe—
thing from the viewpoiat of the Lruy-hevy Muniticns Board on this
topic thet has Just been broached,

Colonel E:lin- First, I weculd like t¢ tell 1r Bausch
thot as far as his statericnt ab-ut reserving fiity per cent cf
ncrnel capecity for eivilisn necds 1s cencerned, that 1t 1s one
cf the directives of tne hrey-Navy luniti.ns Brerd, b th cf the
Lrmy end thre Navy, ihat fifty per ccnt of the noercl capacity
Will be reserved for civilian needs to mect the situ~ti-n, In
regard tc requircrents, I would like tc ask Mr B-usch 1f he has
the totel requirements cf the Army end Navy in (ptical glass —
oot instrurents but opticdl glass?

e Twe vears agec We were given scre figures, but not
at all officially., They were uncfficially handed ne when I 2ttended
¢ necting down here on the Subject ¢ f cptical Zless that was
Spenstred by The Assistent Scereteryts Office. There were scre
Questicns ebeut 1t, end T understocd et the time thet 1t dig nct
include the Bausch and Iomb requirement. At that tire cur instru
reat requirement wes not very well fixed, sc I heve had the fecling
that since we are doing such a largc properiicn of the instrurent
werk thet 1t 1snt't as ccmplete o requirerent gs T weuld lake to
See, Hewever, cn cpbical gless I haven't much criticisn to make
because I $hink we understend thet requiremcnt pretly well,

Cclonel Eglin  One of the allocation subjects which
will come up in the very near future between the Trmy end Nevy
will be on the questicn of cptical struments, ana I az .sure we -
will zct that bef re very leng.

Corrander Hendrcn T regret to sey that ihe Nevy Depart-

ment has been remiss 1n presenting our requircrents to the arrmy—
Navy Munitions Board becsusc of several reascas., Ve haven't been
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in this prccurcrent plamning gere as long as the Arny crms and
scrvices, but we feel ncw that wo arce getting to a peint where
we con stole rcquairenents The Burcau ¢f Grdnance has been
appre cched (n the questicn and has turaed in tc us a let <f what
we fucl © be very useful infcermeti n - also the Bureau cf Con—
structirn and Repeir for submarine periscopes, Buvreeu ¢f Neviga-
ticn fer such instrarents es they use bancculars, cther naviga-
tienel anstrw.ents, smell range finders, ctc , end the Burcou

cf WMedicine and Surgery on such cptical instru.cnts as they will
requirc, Our plar ain that respect now 1s to have a mcebing of
representatives of cur cwn bureaus with the aicdea of ircnaing cut
our own difficulties in the Nevy Depertront end then tc have a
necting with the fry represcnt tives with an adea ¢f attcmpting
tc ellocete the oxaisting cptical facilities cf the country of
which, of ccurse, Beusch and Lormb is very prorincnt in the picture.
Le w1ll etterpt tc allocate the pro.ram of w rk Lhat hes to be
eceunplished fcr cpticel instrurents ~nd opticel zless to the
varicus ccncerns thet maght be 1n o prsitic: to produce these
things in time of wer, We know thet we nove been remiss in this
regard but we hepe we will be able to present a clcar picture
through the redium of eollcceotisns screbine i1r tre nct tee distent
future, prcbably within the next few months.

Colenel Jorden  Mr. Bausch, I hope thet 15 gocd news
tc yeu, sar,

lr, Bausch+¢ Thenk you very much.

Q. The Lrmy has consicderable trouble wath optacal
mstrunents due te their feggin, up, At Fronkford [Tscnal T thiank
we find 1t nccessery abcut every fourth year to reccnditicn even
new instruments, in spite cf good storege conditions, and 1t 1s
very costly. The humidafying and temperature control equipment
has becn installed but i1t eppears that that does not dc a great
deal cof good, and there 1s a tendency ncw te bclicve ithat pessibly
the condations which couse fcgoing exast in the instrurent at the
time 1t 1s nanufectured  If thet i1s the case, you might consider
1t te be the responsibility of lhe manufecturer to give an in-
strument that i1s free from that condition. Could you tell us
somethin, about that, sir?

fe Wwell, I answered part of at when I said therc isn't
such a thing es a staple optical glass., (11 glass breaks Jown
tc a certein extent. We are endeceovorinz to reke our glasses mere
steple, and sore progress hes been nade., Qur berium crown glassecs
todey will lest three or four times as long without weathering
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as they did ten years ago More, probably should be done on

the materials for costing the inside of wmstrurents.  You have
te have o non-reflecting black surfece, usually, on the inside
of optical instruments to prevent reflecticn. The lacquers used
probebly break down and cause some of the brouble, At the pre-
sent tame on aluminum instruments we are using a particular pro-
cess where the eluminum 1s cxidized and then stained black. Ve
think thet 1s zbout the best sort of a black finish thet can be
put on the inside of en nstrument, but 1t can coly be used on
aluminum, 4 lot has been dene 1n an effort tc f nd 2 vay to
cover brass with o black non-reflecting surface of o permanent
nature. There 1s real research work to be done along vbhat line,
and T will admt 1t 1s up to the manufacturcr Experiments have
been made on filling instruments with inert gas, 1l.e,, making
them air tight and putting inert gas in in plece of atr osphere,
Sore success has been had elong that line, but 1t 1s herd to do
on meny types of instruments,

Qe I weuld like to ask what brogress has been nmade
in the irproverent of the cement uscd in optical instruments?

t+ We haven't found anything better than Cenadian
balsam  lle have improved our wethods of handlin,, Canadian balsam,
We heve gone into thet end found where the best Canadian belsam
cones from - we know whet the age of the tree should be to give
the best balsam. We have a man on this Job who 1is going around
the country locking up sources of balsam. Balsan from different
sections of the counly varies. The age of the tiee 1s very im-
portent, as 1s also the way of hendling 1t, Ve have just fitted
up & new ro~m in which we handle our belsam ccwent work, It 1s
alr-conditicned and proper filters keep out objecticnable dart.
411 the purifying and bleaching 1s dene in this rcom. We are
making progress but we are still using the sare type of cenent -
trying to nake it better.

Qe T weculd like to ask a question about the labor
situation, You stated that 1t would be desireble tc trein young
men. LS en 1dea of reconciling your demsnds with Selective Ser—
vice demends, 1f you could be ellotted an eppropriate number of
men 1n the vicinity of forty years old, about howv lone would it
toke you to trein them — men of forty, forty-five yce:s of age®

{se I dc notthink I can answer that quantitatively We
know that in genersl we can toke & fellow eround twenty, twenty-one
yeers of age end train him much quicker then we can a man of forty,
but I would not went to answer that in terms of months or years.
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Q. He 1s the nan whe mekes the best combalt soldier.

Q@ Vhy wouldn't price index be e gocd enough index to
your cap city instead of taking tonnoge or units or work hours?

: s+ Because the equipment to build ¢ binocular 15 alm
together different than the equiprent necessary to build a fifteen
foct range faincder or height finder, then sgain there 1s sore equip-
ment that is cermon to both and how ere you Joing to allocete that
unless ycu have the whole prograr.?

Qs Your cost system must shov up ycur wachine charges.
If you do ten million dellers worth of business this yeer, that is
your normal busincss, and we could place -n ordcr with you for five
millicn cdollars werth of instruments according to your estinate of
whet 1t cost te meke them, using rcuchly helf the facilitaes,

Iv Yes, 1f the type of work 1s o<bout the sane es we
are dolng now.

Q. It 1s optical work.
I+ But there 1s 2 big diffeicnce ~ lenses very in size
from a half mm mteroscopic objective te sixty iach mirrors. There
1s such a wide ruange of sizes and that 21l takes dafferent equip-
nent,

Qs Thet 1s your 1ndex” You report to your directoers
how geod your business wes this yeer ccripared to five yesrs esgo -
whot 1s the index you use?

.+ Dollars and cents.

Qe The stcel business seys ",e are running a tonnage of
severty-scven per centtithe autometave people do it in units, and
you usce dollers and cents.

.+ when the autcrctive pcoople tellk about a uwnat, they

are neking cne tning only  dhen they talk about doubling their pro-
ducticn, 1t 1s a very dcfinmate problem with then  VWe can telk about
deubling our producticn 1F we are telking ebout doubling everything
we reke and do 1t in e very intellicent scrt of way, but we do not
kncw whether cr not the Navy is going to cell on us to make twenty-
six foot range fanders or two and one-helf moters, and the equipment
necded to 1 2ke a twenty-six foot range fiader is daifferent from that
used on & twe and cne-helf meter. That 1s, 2 great deel of 1t 1s -
there 15 sore comrmon equipuent. That i1s where the probler i1s -~ 1n
classifyin,y equipment.
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Qe I woulcd like to ask whether 1t 1s cheeper to import
optical gless than to manufacture 1t, and whethcr you have nny
figures cn ebout what percentege of the opbicel glass 1s impor—
ted? I was unable to gct anything from the Depertrment of Com—
merce on thet.

f« TImported gless costs vary considerably, I believe
we compete feverebly. We have gotten figures on wmports that
ve do not believe are ccrrect., The trouble prolebly lies in
classificetion. You cen do trick thirgs in reco. danz imports
nto this ccuntry. We have made soveral investagations letely
on certein types of instruments cowing in, tryiong tc find oub
what 1s being amported, and 1t does not creck up with ocur mrrket
stucy at 211, T cen say this, of ycour bi, optical mar.facturers
the largest one in this country outside or oursclves is urporting
maybe eighty per cent of their opticel glecs Sraller concerns,
a lot of them, are getling glass from us, My gu.ss would be that
we are nmaking abcut helf cf the optical . Jass thabt 1s uscd in the
country now, but 1t 1s a guess,

Colonel Jordan+ Wwhen we went up to the Burcau of
Standards you 211 met Dr. Briggs. ‘lhe Burcou of Standards 1s
interested 1n the menufacturc of optical glass tor the Navy, and
we ere lucky to have here today a represcentetive of Dr. Briggs -~
Dr. Finn. Jould you please say something, Doctcr?  (Discussion
by Dr. Finn not included,)

Q. Therc is one comment I might make which I think may
be of scme interest in this connection. It 1s 2 fer cry fromr
oplicel instruments to amrumiticn, but we had a very sericus
problen in ammunition which I think has scme relation to the
problem thet has been menticned with regard to fog_in, or
weathering of glass. We had certain propensitics which went bad
in the service and efter o great deal of study and mvestigation
we ceme to the ccnclusien, which I think was hint.d au nere,
that we had sezcled up moisture and perhaps scmre cther uadesirable
eluments in the components when they were manufecturcd. Ve went
to ¢ great deal cf effirt to develop = syster of asscrbling under
21r conditions such thet we weuld have a rinimum amount of 11018—
ture scaled up withan the units. That hes Just recently been
done — scme very expensive items Ve kncw they woere *horcughly
sealed, so the trouble could not h:ve come 1n froa cutside, yet
deterioraticn occurred, and we knew 1t cculd not occur except
in the presence of moisture.
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The questicen I went to ask cencerns perscnnel, which T
bclaeve you indiceted 1s a very craiticel situetion, with regerd
to the draft, You say you went young men  Lorld Wer experience
indicetes, of course, thet cut of cvery hundred wen that are
drofted you will find o frirly matericl percentege who are not
surteble for combat service, nor are they even suiteble for
lamited service, thet is, less active cuty in the /rmy. Is the
nature of the work that these mon would have to do an general
such thet you cculd use wen who erc physicelly h-ndicepoed? I
would _other that 1t 1s reiner light viork ond thet yoa would
net need biZ, strong backed, able bedied men®

I+ Thet 1s true — physicel hondicaps do not do much
herr as lcng es they ere mentally elert,

Q It might be possible to get your requirem.nts from
those whe were rcjected by the draft but young enougn to meet
your needs®?

! That 18 true.

Coloncl Jordan  Trat 15 a gocd pcint, I ~m glad you
brought it out

Captain Smith I have two cormeats Oae - pots, The
gquesticn was brought up seveorel tames and we considered 12t. It 1s
o metter of buying these pots fronm firms, trancpocoting them to
militery posts, and keeping them under storage four, five, or ten
yecrs, anc the question arises as te how good they will be et the
end of thet tine  Then they have 1o be transferred beck to a glass
plant anc the glass made at thot time, snd 1t was felt thet the
roney should be put into gless in the furm of molded disks, or
slebs, rether then inte pots  Two — 1s the olc questzcr of capa-
city ~nd instruments being manufecturcd by the menufceturer of the
opticel olement. Of about sixty-three Orcnence nstru .rts only
twenty-six heve cpticel clcements in them, the other thirty-scven
arc purely mechenicel corponents  Of ccurse, there isn't enywhere
necr sufficicnt mechanizeel capecity, to take care of ell these
nstrunents., we heve thirty-scven without optical elements and we
put thcse out to plants thet are nct engazed ir tre grindaing end
finishing of the optical elements. Ve triec, with the twenty-six,
to assign thosc to plents which could meke the derents and the
mechanical components, but es there -~re very few granding plants
we found that that was impossible, so the only alternative left is
to plen, an the cese ¢f a few instrunmenls, on putting them out to
thosc plants which can make the mechonicel components end trust to

- 18 -



Imck or tc gocd gudgment in menufacturing processes that they
will be oble to asserible the opticel elements in them even
though they heve had no expericnce.

Q. I would laike to esk whethcr or not Jepen has an
opticel aindustry, 1f they have not, whether or not they import
their opticel instruments, and 1f so where from?

!+ Japen 1s building up an optical industry very
rapidly. They arc beginning tc de scme feirly geod vork end com—
mercially we ere beginning to worry o liattle bit about them be-
causc they arc importing instruments in heie now that sell at
helf the prices of our instruments (I om talking abcut commercial
instruments now), and although their quality is infer.or they
have 1mproved to such an extent over the lest five years that we
are very much concerncd. As fer zs our fire control instruments
are concerned, we have never sold Jepan anything but I think
they get a lot from Germeny. They ere getiing into that scrt of
thing quite extensaively and meking very ropid progress.

While T am on the floor I want to clear up o little bat
what T said zbout [rmy gless specifications. I cgree that for an
eriergency stock 1t 1s prcbgbly better tc have absolutely the best
glass you can gct. I agree one hundred per ccent that the glass
which 1s stored cennot be too good, and we apprcciate that the
specificetions they ere putting on us are tc force us up to that
quality. I want to sezy this wc are not so much conccerned as
some people are about stendardization of glass. The foct that
the Navy has five glasscs and the Army has faive Coesn't worry us
manufecturers very much. Standardization isn't going to help us
a greet cdeal. I thaink at will help the Army and Navy, though, to
stenderdize. Wwe cen make twenty different types of glass almost
as easily as we can make five different types, providcc they are
types that we have had sore experience with. We do not went new
types thrown in to us in a hurry end be asked to get them out.
One more thing on Arrmy and Navy specifications  The Navy is
supplying glass to optical people and when the index varies they
chenge their formula to teke care of the variation in index,

The Lrmy, I think, 1s trying to get glass of such a precise

index sco that will not be necessary. If this gless they are getting
can be used without change of formula, Q.K. — we question 1t, If
our glass varies, we chenge our formules. It 1s easy for us - we
have the computcrs there and 1f the glass does not come through
right on the dot we change our formulas to get perfect optical
performance, The Air Corps specificetions are tighter than the
Lrmy and even there we questicn whether they are tight encugh 2f
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they want to work raisht to a forrula. So althcugh these taght
specificetions are aimed at the eliyroncticn of recomputation —
recomputetion 1s still nccessery in ovder to get perfect optical
perfornance, althougn for -n erer ency you nicht not worry about
thet lattie falling off in optical performancc.

I am reelly glad the rny fecls that they want an in-
ventery cf _lass rather then pots. T wounld rether see an in-
ventery of lass, My fcer i1s that 1t 1s going ¢ trx- too long
to got trat seventy~five thousend dollars worth hat t-cy want,
but when they get 1t they will be 'sitt.«, pret'y," Wy thought |
was thet the pots would give insuiance for less roney, but I pre-
fer the cther schene 1f thet takes carc of your necds,
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