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After that mntroductmon~ I do not know whether I 
should say I feel at ease or not. I thmnk a Imttie to the con- 
trary. It ms gomng to put me up agamnst a pretty hard ~ob to 
llve up to mt. I have never done any work as a college professor° 
Thms ms my very fmrst expermence. I ~aven't been mn a class room 
slnce I left Syracuse twenty-fmve~ thmrty~ or felly years ago~ 
so I do not know whether or not I am gomng to be sble to do a 
very good job of mnstructmng~ but perhaps ! can c~mnk oat loud 
on thms suboect and then mfyou ask q~estm~ns probably I can 
lea~e somethmng here tha~ wmll be helpful ~o you. 

I have been very much mnterested mn thls plannmng 
work because of the good oob Najor ~rmnnmngs~ad has done up ~n 
Rochester Before he came to town our Con\~any was rather opposed 
to takmng a hand m~ thms plannmng program for an emergency. I 
thmnk we were justmfmed mn not bemns mnterested oecause up to 
that t~e we ~ad the m~pressmom that the Government Departments 
were not mn a posmtmon to profmt by our plannmng. It was 
commng to us too pmece~eal. We would be ssked 'How many 
fmfteen foot range fznders can you bumld mn case of an emer- 
gency,,, We knew very well that mf we sat down~ sharpened our 
pencml~ and trmed %o fmgure out that problem~ after a great 
deal o£ hard work we mmght have an answer but m% ~ould not be 
worth anythlng to anybody because ~e knew that mf the emergency 
came we ~u!d not be bumldzng just fmfteen foo~ range fm~ders~ 
we would be bumldmng at least a dozen other mnstruments and 
maybe a lot of them more mmportant than thms thmng we were 
asked to plan on. For yesrs we took the s~and thst we ~re 
not gomng to have anythzng to do wmth plannmng unless the Army 
and Navy got together. ~ell~ they haven't got together yet 
and stm!! we have been tryzng ~o be helpful mn thms plannmng 
program because Wmnnlngstad explamned to us the mmpossmbmlmty 
of gettlng the mdeal setup and pleaded wmth us to be he!pful~ 
feelmng that any kmnd of p!annmng that was done ~ould stmmulate 
others to tske an mnterest and maybe ul~mmately we would arrlve 
at a condmtmon where mntellmgent p!annmng could be dote I 
th~nk we were wmse mn domng that because we have learned a lot 
mn cooperatmng wmth the Dmstrmct Ordnance Offmce~ snd I thlnk 
the day is arrlvmngwhen more Intellmgent plannmng wmll be done. 
It ms true~ ~ haven,t h~ara anythmng from the Navy as to what 



themr requmrements would be mn case of war. The word we have 
gotten from the Amr Corps has come through mndependent channels - 
mt basn't come through the Dmstrmct Offmce - so mt has been 
hard to tme mt mn. 

~Tnen we completed our p]annmngwlth 9mnnmngstad up 
there~ we felt tha9 }~ had a plct~re of what the Army Ordnance 
needed; and i thln~ ~ had a pretty good pmcture. Wen that was 
all fmnmshed~ some offlcer up ~m Luffalo c~me d~m and samd 
"Now~ ho~ many of these lenses could you make for us~ ard how 
mary of these lenses could you make for us mn case of an emer- 
gency ~'' T]at ms sort of ~mscoursgmng; you kno~r You cannot 
do intelllg~nt plannmng that way~ snd we were mnclmned to turn 
them down and say "ge understood that the Esstm n Koask 
Company was gomng to maPe all the photographm~ l~ises durmng 
the ~ar and we wo~d no~ be bothered wmth t~st " But tgey came 
back and samd "~Z can get a better pzcture of wh~t condmtmons 
are mf you do g~ve us your capacmty for phctographmc lens 
manufacture " So ~ made good fellows of o~rse!ves and are now 
trymng to jmve them an answer to thab questzon~ but I do not thmnk 
• t wzll mean much because mt v~ll have to ~e ~ lot of ~fs and ands 
tmed mn~ and those mfs and an4s ~i! be of a nature that people 
who are not mn on the ground floor wmll not be able to mnterpret. 
Therefore; I want to make a very urgent plea to you people who 
are gomng to be mnterested mn thms mndustrmal proolem as tmme 
goes on to; fmrst of ali~ when you go to a manufacturer~ try to 
got the whole pmcture. I know ~t ms a bmg 3ob - m~ cannot be 
shsken out of your sleeve - mt ms gomng to take years of pluggmng 
~{sy to get mt. You wmll fmnd that mn order to mnterest most mn- 
dustrmal people tbat that ms a requmsmte. You are not gomng to 
stmr up themr mnterest~ you are not gomng to get any worth whmle 
plannmng from them unless you do that 

A few days ago ! s~ thms procurement plan that has 
fmnallybeen fmnlshed on fmre control mnstr~enSs~ and ! thmnk mt 
is a swell job. There are a lot of thmngs Lu mt thst mean nothmng 
at all but it shows the result of a lot of careful thought and mf 
mt accomplmshes that purpose slone - gett~mg the people to thmnk 
about thms procurement program mn tmme of an emergency - mt ms worth 
a lob even mf mt calmer be followed The people who had a hard mn 
making thzt plan kuovr so much more than they dld borers that when 
the emergency comes they are gomng to be able to plan further and 
brmng order out of chaos. We who went through tPe World ~rar from 
an ~ndustr!al standpolnt can forsee that ~f we nsve an emergency 
durlng the izfe of the people ~ho went through the war~ wroth the 
nrescnt plannmng; condmtmons are gomng to be so much better that 
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there msn't gomng to be any comparmson Thmngs are gomng to run 
along comparatmvely smooth~ and we are gomng to get out so much 
~oro product of the t~e that ms really needed. 

I do not know ~hat you people Pnow about the Optmcal 
Industl 7. I have plcKcd out a few f±gures from thzs procurement 
plan on fmre control instrumcnts~ whmch perhaps you kno~, more 
about than I do s but I am ~ust gomng to brmng out a few pomnts 
as ! see them to help me bumld my story Accordmng to the plan s 
there are tw~nty-slx dmffer~nt opbmca] 1~sbrmuents required by 
~,my Or~usnc~. There are t~e!ve plants imned up to carry on that 
work. The Bausch and Lomb Optmcal Compary has s1~. dmffcrent mn- 
struments on zts schedule an~ durmng the fllst y sr sre supposed 
to turn out smxty-emgbt thoussnd Inmts~ Am~rzcan ]ptmcal have 
t}~ complete mnstrume~ts and optmcs for three - a tot%l of thmr- 
teen hundred unmts~ Spencer Lens Compsny hove three co<plete 
instr~aents - a total of fmve hundred unm<~ K & E. h~ve one com- 
plete mnstrument - total of th±rty unmts Those uumts do not mean 
very much. ~%~¢n I say K. A E. hav~ thmrty unmts to o~mld mn the 
fmrst year snd Bausch an@ Lomb have s~xty-emght thoussnd s that does 
not mean that we have sbout fmfteen hundred tmm~ as ~uch of a 
joe as K, A E. There are dm~fcrent types of mrsbrmuenos z~ there 
K & E. 6nly hsve hemght fmn@crs~ snt~-amrcraft hemght fmnders~ 
and a!tbough we have those mn our program~ too~ wo hsve a lot of 
b~noculars and thmngs of thst kmnd that brmng thor unmt fmgure 
way up. Eastman Kodak nss opt~ cs for two mnstrume~ts - seven 
thousa~dunmts mn all. I t~mnk that gmves you s pmcture of the 
s~ze of the Gob thst ~e hsv~ mn Bausch and L~nb~ snd when ! speak 
to yo~ as a member of the Bausch ard lomb organmzstzon I am 
probably speakmng for the Optmcsl Industry. I haven't sny author- 
mty to speak for vhe rest of these people~ but you csn see from 
the nature of the r~istmve Dobs that we have to do that~ the 
pmcture I gmve you ~s probably typmcal of the Op~mcal Inc~ustry 

There ms another fmgure thst thms procurement plsn 
gmves It shows s percentage of cspacmty. The fmgu2es gmven for 
these concerns vary from %~en~y-fzve per cent to nmnety-smx p~r 
cent of the±r capacmty. I ~o not thmnk that means anythmng at 
all s because m~ was so dmffmcult %o srr±vc at a deflnmtmon of 
capaclty. There aLG so ~auy dmffcreut kmnds of cspacmty. There 
!s capa~mty of floor space~ there ms capacmty of specT~3 eqump- 
ment for one t~e of instrument~ there ms capscmty of general 
eqump ~ent that mlght be used on a varmety of ~nstrumcnts 9 there 
is ~an-power capacmty. There are so many dmfferent angles to thms 
capacmty that I do not know whst mt means However s when we put 
mn our schedule of what ~e could do, we dma t~y to put s capacmty 
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fmgure Ir there because it was inslstedupon. It was sort of 
picked out of thmn amr. Maybe a Imttlc head work was used~ but 
mt was largely out of thln elr. We totaled nmn~ty-slx per cent 
capacmty. I stated~ when that fmgure was handed mn~ that that 
was nmnety-s±x per cent of the ultmmste capaclty I thought wc 
could roach m%der normal expansmon mn tmme of an emergency. If 
you kno~J~whst that means~ some t~e I woul6 imke to have you put 
me wmse. I really do not~ and I do not thmnk the other people 
who put aown t%enty-fmve per cent el capacmty have any better 
mdea th~n I have of what it means. Smnce putting mr that fmgure~ 
I have tried to explamn a Imttle bmt more oust ~hat we can do 
mn c~se of emerg~ncy~ a~d I here sssmned that ~c ~rmll be allowed 
to c~rry on fmfty per cent of our normal commercmal capacmty. I 
hope that condmtmon can be brought about. I thmnk shy concern 
that ms asked to turn over all of mts capacmty ±or war work ms 
bemnz asked to do a very unfamr thmng There are some people 
who nay have thought Bausch and LomD profmteered durmn~ the 
World War We had_.enolmous Goverm~ent co~racts~ %~e made money 
on a lot of those contracts - the mrco~e tax return probably 
showed wbat would be called a famrly large profmt - but after the 
war~ when we got through~mth our sLrmnkage pampas a~d got back 
to norm~l runnmng capacmty and trmed to wmn back the com~ercmal 
busmness we lost by g!vmng practlcal!y all our capacmty to Govern- 
ment work~ thct profmt wss a pretty plnk fmgure - zn fact~ I 
thmnk you can call it decmded!y red. I thm~< wmth the type of 
Icgmslatmon ~e have had lately~ where a concern cannot bumld up 
o nest egg for the future to take care of that sort of emergency~ 
that a concern~ even imke Bausch anQ Lomb~ that has had a healthy 
grovcth ever the last e~ghty-fmve years mmght actually go to the 
wall mf mt msn't a!lowcd to carry on a famr amount of commercmal 
buslness~ somethmng zt can use as a nest egg to bumld up agaln 
after the emergency I am not sayT_ng that because we want to 
shmrk our duty mr case of war. Fmfty per cent of nor~sl capaczty 
means very little compored wmth total capacity - I am sssummng 
that ~n case of war we w~ll probably double our equmpment and 
trmple or quadruple our help. The~efore~ the present fmfty per 
cent becomes perhaps fmfteen per c~zt of vhat wc w~!l be domng 
I don~t thznk that ms sn unfamr percentage If we are allowed 
to do fmfty per cent of our present co~ercmal ~ork~ and we 
ass~e that the load put on us by departments other thou Army 
Ordnance (~rmy Amr Corps~ Navy0r~snce~ Navy Constructmon and 
Repamr~ Ned~cal Corps~ and all other oranches) ms one-half the 
work we wmll have to do for the ~mny Ordnance schedule s then we 
wml! have a volume of work that v~ll requmre the e~pansmon that I 
3ust mentmoned~ @oublzng our equmpmcnt ant probably usmng that 
doubled equmpment before we get throujh~ practmcally contznuously, 
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that is; at least two shmfts and I would say three mf mt ms 
possmble to get the help to put on three shlfts. 

The equipment mn th~ lens grmndmng fmeld wmll have to 
be made by ourselves. We cannot buy lens grmndmng equmpment of 
the type we use on the open market. 

On the machlnmng end s the metal end of the mnstrument 
work~ we have already turned mnto the war plannmrj peoDle a 

schedule of equzpment that we thmnk we wmll need ±n detall to meet 
the schedule that ms lamd down It m~1om~s to almost double what 
we have now - mn dollars and cents. 

It wmll be a real job to get equipment and men I 
haven't the flgures wmth me~ but ! would venture to say that 
durmng the World War we trlp!ed or quadrupled our equmpment. We 
are now saylng that we need to double mt only~ so relstmvely mt 
is an easmer job than mt was then As far as the problem of get- 
tmng help ms concerned~ I am mnc!ined to tnmnk thst rmght now mt 
would be more sermous than mt was mn the World War. Emther 
through havmng some curve on the bsli or through plenty of good 
luck s we fmnd ourselves rmght now at the peak of our ?eace-tLme 
load - we are domng more busmness now than we have done mn the 
past on instrument work - and we fmnd that we have absorbed all 
the tramned people that we can fmnd~ not only mn l ho Rochester 
area bus we have gone mnto other areas trylng to fmnd tramned 
optlca! people and they cannot be found Therefore~ mf the emer- 
gency faced us rzght now we would have to begmn tramnmng people 
In thc metal end that ms not so sermous~ because the people who 
can do nmce machmne tool work can be tralned to do the type of 
work t~at ms requlred to make parts for optmoal mnstruments~ but 
on the optmcal work mt is a real job - to get v~at we term 
"optmcal mnstrument makers." 

We should be dolng more s but we are domng coasmderab~e 
mn tramnlrg people. In our lens grmndmng plant we now have about 
fmfty young fellows gomng through sn mntensmve tramnmng~ trymng 
to make lens makers out of them. In our Instrument Dmvmsmon we 
have a hookup wmth the Rochester Mechanmcs Instmtute~ whmch Is 
sort of a trade school s gmvmng a cooperatmve course. These boys 
get tl~Ir class room work at the ~chanmcs Instltute sad then 
oome over to the factory and get practmeal work That ms workmng 
out pretty well. It is being done mn other mndustrmes mn Rochester 
also. Thos~ boys work zn pamrs One boy is at school whmle the 
other boy ms at the plan~ and they alternate about every other 
month. We have about a dozen pamrs of boys gomng through now - 
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about t~nty-four boys. They are not college graduates - they 

are hmgh school gradurtes who are takmng thms addmtmonal work. 
It ms the kmn~ of tramnzng that mn case of ~ e~rgency would 
hav~ to bc done mn e very mnte~smve manner. 

That brmngs me to a pomnt that Colonel Jordan suggested 
I mentmon. One of the offmcers of the Generrl Staff came to 
Rochester a few days ago~ durmng the depressmon~ and went through 
our plant He ~ent over our flgures~ found that ~e haJ very fe~ 
people of draft age s and c~ne osck to Washmngton ~¢mth the announce- 
ment thrt z~ the case of sn e~ergency the o~tmcs] mndustrywould 
not have to be exempted from draft. ~ell s from ~qe f±gures he 
had he probably could j~stmfy hzs stand s bu~ un~ortuustelyhe 
dmdn't get the whole story Naturs!ly durmng the depresslon we 
took care of our people who had been ~mth us for ~ars If we had 
to lay peop!~ off ~e irmd of~ the young people s so he caught us 
at a tmme ~hen we dld ~ave mostly cld trammed people~ but when we 
have to bumld up our fcrce wc crnnot tak~ an old man ~nd teach 
hmm how to become en optmcal mnstrument mrker W~ have to start 
wmth a k~d mo~e or less Bet~een the t~me thms officer was mn 
Rochester and today (I looked up fmgures 3ust before I came do~m 
here) I f±nd that emghty-one per cent of the people we have hzred 
have been of draft age. ~en he was there~ about szx per cent 
of the people we had were of draft age if we sr~ gomng to carry 
on an oxpsnszon program s such ss I am talkmng sbout~ nmnety-fmve 
per cent of the people we hmre for that expanszcn ought to be of 
draft age mf we want to get anywhere In other ~ords~ ,m mn 
Rochester wmll need %¢o or three thousand young fellows when the 
e~ergency comes s to tramn to do thms ,,ork mf mt zs needed~ end i 
thmnk mt zs pretty well conceded that op~mcal mnstruments are a 
rather necessary part of the program. 

~aybe you would llke to hear a imttle bmt concernmng the 
optmcsl Glass smtuatmon. I thlnk Bausch and Lomb arc fortunate 
mn be!ng the only optmcal mndustry that makes evelythmng f~em the 
raw mat~rzsl up. We rre in a rather envmsble posmtmon in that 
respect~ and mt allows us to do a lot better plannmng job than 
people who haven't all those facmlmtmes. 

Back mn 1912~ I thmnk~ wc s%arted the fmrst optmcal 
gloss plant mn the country. ~ had !nklmngs of war troubles in 
Europe s and we were aframd that mf they ever ha6 a war over there 
we would have to go out of busmness ~ started expermmentmng~ 
makmng optmcsl glass mn a stall way ~!i~ the ~ole optmcal 
industry saw the need also between that t~e and !916~ and the 
Bureau of Standards shortly afterward got ~o workmng on the 
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problom~ The Pmttsburgh Plate Glass Company and the Spencer Lens 
Company fo!lowcd~ so when the war brok< out we knew a !ittle bmt 
about the optmca] glass problem. In Aprml~ 1917~ the Government 
selected Dr. Fred Wrmght~ of the Csrnegme Instmtute~ who hsd 
been dolng work on molten quartz~ to come up%o Rochester and take 
a hand mn the pumcal glass problem. He ultimately brought up O 

wmth h~a about twenty men~ physmcmsts end chemmsts~ who had been 
workmng along slmmlar imnes, and startmng wmSh the pro@uctmon of 
a couple thousand pounds a month~ wmth themr belp~ ou~ ~ plant 
and the other plants in the country worked up to about emghty 
thousand pounds of optmca! glass a month ~hen 5he Armzstmce was 
slgned Productmon that last month was somethm~g !mke seventy- 
nzne thousand pounds of optlca! glass. Under ou ° present stan- 
dards mt was not good optmcal glass~ but mt wss used ~o make 
mnstruments. W~ are awfully ashamed of some of ~he Instruments 
that were made durmng the war The glass was not whnt it should 
have been and the mnstruments that that glass ~env mn+o were made 
by mnexperlenced help~ so we ere not prouc ~ of the work that was 
done It probably served a purpose and w~s helpfu!~ although I 
do not th~nk a great deal of it ever got to the front becsuse 
~e v~ere too slow mn gettzng gomng 

Today ~e are mn a lot better posmtmon to take care of 
the optmcal glass requmrements Durmng the war we made mn 
Rochester smxty-fmve per cent of all the optmcal glasb that was 
made These other people dropped out of the ga~e after the war~ 
but we cgntznued mn mr. We sre now the only manufacturer of 
optmcal glass~ other than the Bureau of Standards~ whmch i do 
not consmder a commercmal venture. They are domng a good job for 
the Navy. I understand they are makmng all the glass used by the 
Navy zn themr optmcal shop. Pmttsburgh Plate Glass~ I be!zeve~ 
are makmng some of the more smmple op%mcal glass, ordmnary crowns 
and f!mnts. I belleve that Eastman buy some of themr glass from 
the Pittsburgh Plate Glass~ end I ~hmnk they are mn a posztmon 
probably to get back mnto the optmcal glass game~ but I do not 
thlnk any of these other concerns are I do not thmnk they have 
sn~ skeleton of organ!zatmon left to get back znto the game. i 
belmeve that wmth what the Bureau of Standards can do~ end 
Pmttsburgh Plate Glass~ that our g!sss plant can carry the balance 
of the load. We are now producmng regularly about fmve thousand 
pounds of very good optmcal glass per month. ~rom wh~ we bare 
seen of foremgn glsss lately (we do not see much of mt)~ we be- 
Imeve honestly that we are making better optmcal glass than zs 
bemng ~ade abrosd~ gene~ally. If we were wmllmng to use optmcal 
glass as it was used mn the World War~ wmthmn a few months we 
could make all the optmcal glass ~hat ~s needed for the program 
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that ms ]azd doom. We know that that type of optmca! glass ms 
not good enough~ ~hough~ an@ we have got to make bettor glass 
than we made durmng the World War - so there ms stmll a problem~ 
but I thmn~ mt can be solved. 

At the present tlme we are uslng qulte a few forty-two 
inch pots where ~e used to use tb!rty-smx mnch pots mn the same 
furnace. That sounds imke a rat~er s~ple change to mske~ but 
mt was not It has taken years to learn how to rake glass mn 
these same furnaces mn ~orty-two mnch pots. ~?b ised to get 200 
pounds of good glass out ol a thmlty-smx much pot~ to~y we are 
maklng SO0 pounds of good glass ~n o forty--two ~ch pot We 
cannot make ai] types of glass mn these fcrty-~o mn~h pots - 
w~ s~e making a bsrm~m c~own glass that we are ~smng mn our 
bmnoculars and ~hat sort of thmng It se~ves tb~ purpose 3ust 
as well as the sort of glass that we used to make mn the smaller 
pot. 

That b~mngs ~ to a pomnt that I want to mentmon here. 
It ms awfully hard to wrmte opt!cal glsss specm~mcatm~ns unless 
you know exactly how the glass ms gomng to be u~ed. The present 
specmficatlons of the ~r Department are tlghte~ than recesssry 
The fact tha~ we got 500 pounds of good glass w~s not altogether 
to ~he cre~mt of the glass maklng department I thmnk a great 
deal of mt was due to the way we hardled the glass afver makmng 
mt and selected mt for the use to whmch mt was put Thms glass 
was mnspected for stlma a certamn way. Through the prepar cut- 
tmng cf that glass and proper presslng~ the layers of strma~ mf 
there were any there~ ~ere mn a plane where they dmd not do any 
harm for the partmculal purpose for whmch thms glass was used. 
That brlngs up qulte a problem mn v~mtmng optmoal glass specmfm- 
cations - somethmng we are gomng to take up v~th F~ankford and 
try to get stramghtened out. Glass productlon can be doubled 
through proper selectmon~ through knowmng how m± ms gomng to be 
use~. 

The materlal problem I thmnk we have pretty well imcked. 
We are us!ng practmcally all Amermcan raw mstermal mn our glass 
makmng no~. The Imttle foremgn matermal that is used we know 
we can get here of practmcally as good qualmty; so there ms nothmng 
to worry about concornmng materma! 

The neck of the bottle is the pot makmng Clay has to be 
aged several months oefore pots are m~de~ and ordmnarmlF a pot has 
to be aged about slx months after mt ms ~ade~ so ~m!oss you have 
an znventory of clay and pot~ bumlt up you have a nmne month mamt 
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before you get optmcal glass. We are domng all we can to bumld 
up our pot inventory mn Rochester. We are carrymng plenty for 
our own requirements. It isn't suffmclent for an emergeney~ 
though~ and I have suggested that the Army build up an mnventory 
of pots so they wlli be avamlable~ but the suggestlon hasn't met 
wmth much favor It has been sald that the agmng ~lll not be 
good for the pots~ that ~miess cl~mtmc condmtmons are ~ust rlght 
the pots ~Ii determorate, i do not know zf that stste~lent ms made 
as a result of real kno~vledge or not. To our k~ ledge agmng will 
not hur~ pots. ~ have never had a pot that was lept so long that 
mt was rumned. On the other hand~ we have not Ye~t pots more than 
three or fo~r years. Our bel~ef ~s that the ag~% wmll do ~ore 
good than harm~ and I am stzll advocatmng ~be bum]dmrg up of a stock 
of pots. It ~s good mnsurance They are not very ex~c~szve and mf 
we had thre~ or four h~u~red pots stored a~sy (tn~ mrvestmont 
would not be a great ~eal - thmrty or forty thousand dollars) ! 
thmn~ mt would e!mmznate practmcaily all fear of a glass shortage 
mn case of an emergency~ b~cause wmth tbos ~ pots we could soon 
bumld up to the roqumrements needed. In f~ot~ I wmll guarantee to 
bumld up the glass productmon faster thsn the optmca! ±~dustry can 
buzld to consume mr. I thmnk that that covers the o~t~cal glass 
problem. 

1 3ust want to say a ~r~ about that school of thought 
that thlnks that the mechanlcal psrts of optlcal ~nstruments can be 
bum!t outsm~e of the optmcal industry - the optmcs bum!t mn an 
optmcal plant and the mechanmcal parts elsGwhere by ~anufacturers 
of typewrlters or ca!cu!atlng machlnes or somethmng of that kmnd. 
Our expermence mn the World War ~ould m~dmcate that mt ms not a very 
good assumptlon to make that that can be done. On the other hand s 
it Isn't an ~possmbllmty - mt can be done. It means a much better 
tool and guage equmpment mf the mnstrumGnts are bumlt mn a plant 
that ms not famllmar wmth that type of worK. Wmthout a kncwl6dge 
of the ~equmrements~ you have to put tools and guages mnto the 
hands of these other peopl~ that wmll allow them to do the work. 
It is a problem worthy of consmderatmon The p~oc~remcnt plan as 
it ms lamd down for flre control mnstruments calls for maklng some 
of these parts elsewhere than mn the optmcal mndustry~ and mt ms 
gomng to present a real problem. I thlnk it is all rlght to put it 
in t~e plan~ zf the dmffmcultles are realmzed and somethmng done 
about zt as soon as posslble. I know It ms Impossmble to get the 
approprmatmons to get completGly toolea up mn advance. I thlnk some- 
thlng could be done~ though - mf proper pressure were brought to bear~ 
approprmatlons pe~hsps could be secured for makmng guages for the 
more vmtal parts wlthout gomng mnto an enormous mnvestment 
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The thmng that worrmes me more than anythmng regardmng 
that phase of the work ms the assemblmng~ ad~ustmng~ and mnspect- 
mng of these optmeal mnstrtunents. I thmnk the plan mn general 
calls for domng that mn thcse metal v~orkmng plants 1%hmnk mn 
a great many mnstanccs mt mmght rather be done mn the optmcal 
plants. If the parts were bumit mn rechsnmcal plants mt would be 
b~tter to do the assemb!mng and sd~ustmng mn the optmcal plants~ 
because those people have the expermence that enables them to 
help themselves 

Optmcs can not be made to specmfmcatmons that allow 
thro~vmng them tcgcther~ just ~ssemblmng them aecordm~E to a proce- 
dure. As your thmcknesses of lenses~ your curves and your mndmces 
of refractlon vary !n your glass~ mt ms nccessaoy to ch~ge the 
spacmng of your !enscs mn themr ~o~ts - the re~stmon of your 
objectlves to the rest of your optlcsl sy~tem~ a~d it ms pretty 
hard to teech that knowledge mn a short tm~e. %~t ms one of the 
trlcks of the trade and ! thmnk you wmll flnd that mt wmll have 
to b~ done mn the optmeal plants. Ho~ever~ there ms no harm mn 
gmvmng thought to the other problem because~ ss ! ssy~ mt msn't 
mmpossmble~ mt ms smmply a matter of propcr han~Imng. 

I have touchcd a llttle bmt on the labor smtuatmon as far 
as tramnmng goes. There are other controvorsma~ phases of the 
labor problcm~ b~t I do not know whether or not ~here ms much use 
dlscussmng the~. Powers hmghcr than ourselves ore probab!ygomng 
to decmde on some of those phases~ such as whether we can use mn- 
centmves mn tmme of an emergency to speed up produotlon. There are 
tendencles that make us feel that the next emergency mmght fmnd 
labor condmtmcns mn a posmtmon where it ms gomng %o be harder to 
got out requlrements than It was durmng the last war. We thought 
nothmng of workmng twelve hours s day then It ms true we psmd 
tlme and a half over 48 hours a ~eek~ even back th~re~ but there 
~r~n't many restrmctmons beyond thst~ and that was not a restrmc- 
tmon - that was only common sense to pay s ~an more money for over 
tmme~ but we v~re able to gmve mncontlves and to do d~fferent thlngs 
that brought up the productmon mn a way that mt mmght not be 
brought up a few years from new. 

From certamn pomnts of vmcw~ we manufacturers do not llke 
tbms ne~ tax on surplus. %e are already beglnnmng tc s~e what mt 
means in zndustry We arc not cxp~nd!~g~ ~e cannot afford to ex- 
pand any more as far as equmpren% ~oes. ~rc are gettmng the mdea of 
puttmng on t~eo s~mfts of people mn departments rather than buymng 
equmpm~nt and bumldzng up a plant capacmty that could be used mn 
case of an emergency That is e very controversmal questmon - I do 
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notw~nt to dmscuss mt very much. I know there sre good reasons 
~for thms new tax en surplus; but I do not thmr~{ mt ms good for 
the }fsr Deportrent. I thml~k the forty hour ~veek ms probsbly 
goad for us becsuse mt ms forcmng us to tlslU more help than 
we ~{ould ordmnsrm!y. !nst~sd of workmng forty-emght hours we 
are ~rorkmng forty; and that means thst we need mere people and 
we ere tramning them We do not object to that. ~owever~ mf 
they go any further mt ~_s gomng to be very bs~ I thmnk If we 
hsve svamlable people that sort of thmng ms ell rm@ht; but mn our 
mndustry there are not people avamlable and the shortenmng of 
hours ms gomng to be b~d for our mudustryo 

~e thmnk thst the ~gr and Navy Depsrtment~s po!mcmes mn 
genersl mn encoursgmng manufacturers are jood. ~Lanufscturers do 
need encouragement to get mnto the rakmng of mmlmtazv mnst~uments; 
as it ms uncertazn busmness that does not justmfybumldmng up a 
personnel for. 

There zs one objectmonsb!e phase that I mmght mentmon 
here and that ms the tendency mn deve!opm{nt ~ork to try to get 
too many contractors mnterested. In some cases that ms probably 
necesssry~ thst you do not get gouged; but usually two competl- 
tors bmddmng on the same job prevents thst sort <f thmng; two 
or ~hre~ ccrtsln!y do. Thms workm~g up of a design of a new 
mnstrunent and then lettmng a half dozen people bmd on mt msn't 
encouraging. It ms hsrd to bmd on new work You do not know 
what you sre gomng to run mnto If there are fmve or slx people 
bmddmng; one of them ms gomng to m~ke s mmstske - he ms gomng 
to bmd too low He wml! get the job; but he wm!l lose money on 
mt; and thrt ms not golng to do anybody any good. I thmnk scme- 
thmng csn be done there mn the way of encouragmng by not gettmng 
too many people mn on new developments, 

~ who ~ent through the World ~ar know the terrmfmc 
troubles we hrd wlth contracts; closmng up of contracts; snd 
that phase of the work. I thmnk real progress hss been made in 
trylng to dr~ up standard forms of contrscts for sn emergency, 
9e hsve revlewed the sug~cste@ contracts rnd mn genersl we thmnk 
they are pretty goo~. They are flexzble enough so they can be 
~uado good - let me put mt that way Your alterstmon clause zn 
the new contrrcts ms such thst wmth proper od~mnmstra, mon i thmnk 
that thrt phase of the work ms pretty well taken csre of. 

I hrve other notes here t~at I could talk on for qumte a 
whmle but ! am wonderlng whether or not mt would not be best to 
stop and endesvor to answer any questmons you may have mnmmnd. 
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Q Is it mr@ractmc~ble; mnstoad of havmng a war 
reserve supply of pots to have s war reserve of optlcal glass. 

A. It would be more expenslve. 

Q. No dsngcr of deterlcratmon and no controversmal 
quest~onV 

A. ~To Gloss wmll keep forever I thmnk i can say 
posmtmv~!y bhat the older glass ms the better mt ms The surface 
of gloss brooks dovm. There isnlt any such tbm~iJ as a perfectly 
staple gloss. Some glasses are plactmcslly wcother rosmstmng~ 
others are very susceptmble to weathcrmng. None of Thor are 
entlrely free from mt; but that does not do any holm - mt ms only 
on the surfoce of the glass and when you mske !crises from mt you 
do not use that surface. Therefore; an mpventory of optmcal 
glass ms s sure safeguard but much more expensmvc than an mnven- 
tory of pots. 

Colonel Jordan Captamn Smmth~ could you say sorethmng 
to th~ C!sss about the amount of cptmcal gloss we hove at Frank- 
ford Ars~n~l~ Does mt smourt to ony co~smdersblc f~gure~ 

Captamn Smmth ~ are trymng now to get s stock of 
optzcsl glass for the fmrst smx months of an erergency fmgured 
on the oasms of the requmroments of the 195Z ~{cbmllzatmcn Plan; 
menus fmeld glssses Wmth the fmeld glosses zn stock and the 
possmbmlmty of buymng a grest many nore~ we do nnt feel thst we 
should invest money mn optmcal fmeld gloss at thms tmme; so we are 
trymng to build up a reserve for spproxmmately smx rmnths; and that 
ms bemng sd@ed to from year to year. A hundred thousand dollars 
would bc just sbout the works exceptmng fmeld glass That gloss 
csnnot be used; however; mn the fmrst smx months - there aren't 
enough grmnamng fscmlmtmes to use mr. If you put the money value 
down around slxty or seventy thousand dollcrs mt would probably be 
a closer estmmate. We have been gettmng around ten thousand 
dollars worth of glass s year~ 

Colonel Jordan For how long? 

Captain Smlth About fmve. Thst mskes perhzps mu the 
nelghhorhood of flfty thoussnd dollsrs worth cf ~lass. Three or 
four more years wmll put us in a pretty good posmtlon. 
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Q. Concerning your first st~temant about the requlre- 
mants co~ing to you pmccemeel~ have the procurement sections yet 
gotten tc the stage ~hcre you are getting all your requirements 
at one tnne~ or where you can consmder the~ at one t~e~ or are 
they stmll pzecemeal~ 

i. They are stmll pmecemeal. ~e are getting requmre- 
nants from t~e 7mr Corps separately and me are not g~ttmng e~y 
requirements from the Nsvy Ordnmuce or O. & R. (Submarine perm- 
scopes co~ue under C. & R ) I do not knm, whet~er or not we will 
be expected to bumld submo~lue perlscopes. 

Colonel Jorda~ Colonel Eglln~ ~vmll you please sey so~e- 
throng from the vlevqoo~t of the ~r~y-Navy ~unmtmons B~ard on this 
topmc that has 3ust been broached. 

Colonel Eglln. F!rst~ ! would l~ke tc tell }~r Bausch 
tbet as far as his statement ab-ut reservmng flity per cent cf 
normal cspsclty for civilian needs ~s cencerned~ ghat it ms one 
of the dmrectmves of tne Ar~y-Navy ~[unltm~ ~s B, srd~ b th cf the 
Army and the Navy~ that fifty per cent ~f the n~rual capacity 
will be reserved far cmvi!man needs to meet the smtuotm-n. In 
regard tc requlre~ents~ I would llke tc ask ~ Bousch if he has 
the tct~ I requirements cf the Army and Navy in ~ptmcal glass - 
n~t Instruments but o ~ p oIcal glass~ 

• Tw< years age we were glven sot e figures~ but not 
at all officially. They were uno£fmc~ally handad me ~hen I attended 
e meeting down here on the sub3ect c £ optical glass that was 
spcns~red by The Assistant Secrctary,s Office. There were scme 
questions ebcut mt~ and I understo~d st the ±~e that it did net 
mnclude the Bsnsch and Lomb requlrcment. At that t~e cur mnstru- 
rent requlre~ent was not very ~ell fm~ad~ se I have had the fe~llng 
that slnce we are doing such a large propcrtlcn of the Instrument 
wcrk tLat it ~sn't as complete a rcqu!re~ent as I wcuid lil~a to 
see. Hcwever~ cn cp%zcal gl~ss I haven't much crltmcmsn to ~ke 
because 1%hink &e ~u~der~tand that requmremant pretty well. 

Colonel Eglln One of the ~'llocatlon subjects whmch 
will ~ome up zn th~ very ~ear futare bet~r~een the /mn~ and Navy 
will be o~ the questmon of optical mnstrnments~ ~u~ I ~m ~urs we 
will jar that bc£~ re va~y icng. 

Co~or, ander Hendrcn I regret to say that the NeW Depart- 
ment has been remmss mn ior-esentlng our reqamramants to the ~rmy- 
Navy I~unmtmens Bo~rd because of sevaral reasans. We haven,t been 
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mn thls pr<curement plannmng gsne as long as the Army s rms an$ 
s~rvmcos~ but we fee] now that ~r~ are gettmng to a pelnt where 
we csn state ~cqumrements The Bureau c f Ordnance has been 
appr~ cchcd cn the questmcn and has turned mn to us a lot cf what 
we f~el t be very useful infcrmatm n - also the Bureau cf Ccn- 
structm~n end Repamr for submarmne permscopes~ Buresu cf Navmga- 
t~en for such instra~ents ss they use bmn~culars~ other navmga- 
tmons! mnstrm~ents~ smell ranLe fmnders~ etc ~ end the Burosu 
ef ~me~zcmne ~n~ S~rgery on such cptmcal mnstr~cnts as they wmll 
requzre. Our plat mn that ~espe~t now ms to ha~e a mcotmng of 
representatmves of ~ur own bureaus ~mth the m@ea of mrcnmng cut 
our own dmffmcul±mes mn the Ns~J Depsrtr~nb end then tc have a 
meetmng v~th th~ ~r~y represent tzves wroth an mdea ~f at~c~ntmng 
tc s!loo~tc the oxzstzng ~ptmcal facmlmtmes cf %he cotmtry of 
whmch~ of c~urse~ Bsusc~ and Lomb ms very pro~mnont mn the p~cture. 
De wmll stteupt tc allocate the program o~ w rk Lhat hss to be 
occ~nplmshed f~r cptmcsl mnstrmucnts ~n@ optmcs! jlsss to the 
varmous concerns thst mmght be zn a p~smtme~ to produce these 
t~mngs In tame of wsr. ~e know thst we nsve been remmss mn %has 
regard but we hope we ~vlll be able to present a clear pmcture 
through the ~edzum of sllccstmons scretmme m~ t~o not too dmstsnt 
future~ probably wmthmn the next fe~ months. 

Colcn~l Jordsn 
tc ycu~ slr. 

Nr. Bausch~ I hope thst ms good news 

~r. Bausch. ThsrJ~ you very much. 

Q. The Army has consmderable trouble wmth optlcal 
mnstr~ents due to themr feg~mn~ up. At Frsnkford f rsenal I thmnk 
~ fmnd mt necesssry about every fourth year to reccndmtmen even 
ne~,~ mnstrur~nts~ zn splte cf good sto~sge ocndmtmons~ an~ zt ms 
v~ry costly. The hummdmfymng and temperature control equmpment 
has been mnstal!ed but it appears that that does not @c a great 
deal cf good~ and there ms a tendency now t~ bclmeve that pessmbly 
the c~ndmtlons whlch csuse fcgolng exmst in th~ mnstrur~nt at the 
tm~e mt is nanufsctured If thst ms the case~ you mmght consmder 
mt to be the responslbmllty of the manufseturer to gmve an mn- 
strument that ms free from that c~n41tlon. Could you tell us 
somethln~ about that~ smr ~ 

/. ~ell~ I s~swered part of mt when I samd there msn't 
such a thmn~ ssa staple optmoal glass. ~ Ii glass breaks do~n 
tea certsmn extent. We are endervormng to r~ske our glasses more 
stsple~ and some progress hss been made. Our barmum crown glasses 
todsy wmll lest three or four tmuos as long wlthout weatherlng 
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U oU 
as they dmd ten years ago Nore; probably should be done on 
the msterlals for costlng the mnsmde of mnstru~ents. You have 
to have a non-reflecting black surface; usually; on the mnsmde 
of optmcal Instruments to prevent reflectlcn. The lacquers used 
probably break down and cause some of the trouble. At the pre- 
sent tm~e on alttmlnum mnstruments we are usmng a partmcuiar pro- 
cess where the slumznum ms oxmdlzed and then stamned black. Wp 
thmnk that ms about the best sort of a black fmn~sh that can be 
put on the mnsmde of sm mnstrument; but mt can c~ly be used on 
alumlnuml, l~ lot has been done ma an effort tc ~ nd a } ay to 
cover brass wzth a black non-reflectmng surface of s permanent 
nature. There zs real research work to be done a!ons obat imne; 
and I wmll admmt mt ms up %o the manufacturer Expe-zments have 
been made on fmllmng mnstrm~ents wmth znert gas; m.e.; makmng 
them a~r tmght and putting mnert gas mn mn piece of atrosphere. 
Some success has been had along that l~_e~ but mt ms hard to do 
on many types of mnstr~ents. 

Q. I wcul@ imke to ask what progress has been made 
In the ~provement of the cement used mn optmcal mnstruments? 

i. ~ haven't found anythmng better than Canadman 
balsam J~re have mmproved our methods of handlm~ Canadman balsam. 
~ have gone mnto that and found whcre the best Canadman balsam 
cones from - wc know what the age of the tree should be to gmve 
the best balsam. ]~ have a man on thms Job ~o ms golng around 
the country iockmng up sources of balsams. Balsam from dmfferent 
sectmons of the county varles. The age of the t~ee is very mm- 
portsnt~ as is also the way of handlmnq mt. ~e have Gust fmtted 
up a me}{ ro~m mn Zhlch we hanlc!le our balsom~ cement work. It ms 
alr-condmtmcned and proper fmlters keep out objectmcnable dmrt. 
All the purlfyzng and b!eachlng ms done mn thms rcom. We are 
makmng progress but we are st11! uszng th~ same type of cement - 
trymng to make it better. 

Q. I wculd Imke to ask a questmon about the laoor 
smtuatlon. You stated that mt would be desmrable te tramn young 
men. As an mdea of reconcmlzng your demands wmth Selectzve Ser- 
vmce demands~ mf you could be allotted an approprmate number of 
men mn the vmclnmty of forty years old~ about ho~r io~ would mt 
take you to traln them - men of forty~ forty-fmve ycs±s of age? 

~. I dc not~ink I can answer that quanDmtatmvely ~ 
know that mn general we can take a fellow around %~ntyj twenty-one 
years of age and traln hmm much qumcker tnsn we can a man of forty~ 
but I would not want to answer that in terms of months or years. 
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Q. He ms the nan who makes the best combat soldmer. 

Q t~ywouldn't prlce mndex be s good enough mndex to 
your cap emty mmstead of takmng tonnage or unmts or ~ork hours? 

. Because the equmpment to bumld o bmnocular ms al. 
together dmfferent than the equmprent necessary to bumld a fmfteen 
foot range fmn@er or hemght f~nder, then sgamn there ms sore eqump- 
ment that is ec~on to both and how sre you jemnj to allocste that 
unless you have the whole progran~ 

Q. Your cost system must sh~ up your machzne charges. 
If you do tan mlllmon dollsrs worth cf busmness thms ycsr~ that ms 
your normal bu~mness~ and we could place ~n ordcr v~th you for flve 
mmllm<n 4ollars wcrtb of mnstruments acco~dmng to your estmmate of 
whet mt cost tc make them~ usmng roughly hslf the facmlmtmes. 

f. Yes~ mf the type of work ms about the sane ss we 
are doln~ nOWo 

Q. It ms optmcal work. 

I. But there ms s bmg dmffe±ence - lenses vsry mn slze 
from a half mm mmcroscopmc objcctmve to smxty mnch mmrrors. There 
ms such a wmde r~nje of s!zes snd that all takes dmfferent equlp- 
~Onto 

Q. ~st ms your mnCex ~ You report to your dmrectors 
ho~ good your busmness ~ss thms yesr compared to fmve yesrs sgo - 
whot ms th~ mndex you use~ 

~. Dollars snd cents. 

Q. The steel busmness ssys ".e are runn~ a tonnage of 
seventy-seven per cont,;the automotmve people do mt mn unmts~ and 
you use dollsrs and cents. 

~. ~en the autcrctmvc people tslk about a unmt~ they 
are makmng one tnzns only ~en they talk about doublmng thelr pro- 
ductmcn~ mt ms a very dcfznmte problem wmth then ~je can talk about 
dcublmng our produetmcn mf we are talkmng sbuut doublmng cvcrythmng 
w~ mskc an@ do !t in s very mntelll~ent sort cf v~y~ but we do not 
knew whether cr not the Navy ms gomng to call on us to make twenty- 
smx foot ranga fmnders or two and one-hslf mcters~ and the equmpment 
needed to lake a twenty-smx foot range im~der ms dmfferent from that 
used on s two and one-hslf meter. That ms~ s great desl of mt ms - 
there zs soFe common equm~lent. That zs where the probler zs - mn 
classmfymng equmpment. 
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Q. I woul¢ like to ask whether zt zs chesper to mmport 
optmcal gloss than to msmufactura ~t~ and whether you have ~ny 
fmgures en sbout ~hat percentsge of the optmcsl glass ms ~mpcr- 
te@~ ! was unable to get anythzng from the Deportment of Com- 
merce on tbst. 

f. Imported gloss costs va~g consmderably, I belmeve 
we compete fsvcrobly. ~ have gotten flg~res on ~mports that 
v~ do not belmevc are correct. The trouble proLsbly imes mn 
classmfmcotmon. You con do trmck thlngs mn reco~dlnj m~ports 
mnto thms country. ~e have made several znvest~gatmons !stely 
on certain types of mnstr~ents co~mn~ mn, trymrg %c ~mnd out 
what ms being mmported~ and mt does no% c~ eck ~n ~mth our m~rket 
stuSy at s£1. I con soy th~s~ of your bm~ optm~al manufacturers 
the largest one In thms tom,try outsmde of ourselves ms ~mportmng 
maybe e~ghty per cent of themr optmcsl gloss S ~ al!er concerns~ 
a lot of 5bem~ are gettzng glass from us~ Ny guess ~ould be that 
~e are makmng ab(ut hslf of the optmcal ~3ass tbab ms uscd mn the 
country now~ but zt ms a ~ess. 

Colonel Jordan. ~fhen we went up to the Bureau of 
Standar@s you ell met Dr. Brlggs. the Burccu of Standards ms 
mnterested mn the manufacture of optical gl%ss ~cr thc Navy~ and 
we ore lucky to have here today a represcntstmve of Dr. Brmggs - 
Dr. Fmnn. ~ould you please say somethmng~ Doctcr~ (Dlscusslon 
by Dr. Fmnn not Included.) 

Q. There ms on( con~ment i r~!ght make whmch I thmnk may 
be of some mnterest mn thms connectmon, it ms s for cry from 
optzcsl mnstr~ments to an~unmtmcn~ but wc had a very sermcus 
problem mn ammunmtmon whmch I thmnk has some relatmon to the 
problem thot has been mentmoned wzth regard to fog~mn~ or 
~eathe~mng of glass. De had certamn propensmtmcs whm~h went bad 
in the servzoe and sfter a great de~l of study and mn~,cstmgatmon 
we come to the ccnc!usmen~ whmch I thmnk was hmnt~d a~ herc~ 
that we had sealed up molsture and perhaps some ether ~uldesmrable 
el~ments zn the components ~rhen they were manufscturcd. We went 
to c great deal cf effort to develop a systev of asseFblmn~ under 
air condmtmons such thst we would hsv3 a ~inmmmn ~m~ount of lloms- 
turo sealed up wmthmn the units. That has just recently been 
done - some very expcnsmvc totems We knew theg wore ÷horcug~D~v 
sesledj so the trouble could not h~ve come mn fron eutsl~e~ yet 
deter~oratlcn occurred~ sz~d we knew mt ctuld not occur except 
in the presence of momsture. 
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The question I went % ask concerns personnel~ whmch I 
bclzevc you mndmcsted ms a very cr~tmcsl smtustmon~ wmth regsrd 
to the draft. You say you ~nt young men ~orld }~ar expermenoe 
m~mcstes~ of course~ thet out el every hundred ~en that are 
drofted you wmll fmnd a fomrly matermsl percentsge who are not 
sumtsbl~ for combat serv~ce~ nor are they even sumtab!e for 
immmted servmce~ that ms~ less actmve @uty mn the irmy. Is the 
nature of the ~ork that these men ~ould have to do mn general 
such that you coulO usa men who are physmcally L-ndmcspped~ I 
would ~other that zt ms rstner Imght ~mrk and thst yea ~ould 
net ne~@ bmj~ stron~ bscked~ able bodmed men~ 

~. Thst ms t~u~ - phys~cel han@mcaps do not dc much 
ha~ " as long ss they ere mentally slert. 

Q It mmght be possmble to get your requmrem~nts from 
those who ware rejected by the draft but young enough to m~et 
your needs~ 

That ~s true. 

Colonel Jordan 
brought it out 

TDat ms a ~oc@ pc rant. I s~ glad you 

Captamn Smmth I have two corm ents Oae - pots. The 
questmcn ~as brought up sev~rsl t~es and we consmdered mr. It ms 
a mstter cf buylng th~se pots from fmrms~ transpc2tlng them to 
mmlmtsry posts~ and keepmng them under storoge four s fmve~ or ten 
yesrs~ an~ the questmon armses as to how good they wmll be st the 
en@ of thst tmr~ Then they have to be transferred beck to a glass 
plant and the glass made at that tmme~ end mt was felt thst the 
money should be put mnto gl~ss mn the f~rm of mo!@ed dmsks~ or 
s!sbs~ rsther then mnto pots Two - ~s the old questm,~ of cspa- 
clty ~nd instruments belng manufscturcd by the manufcct~rer of the 
optmcsl Jleuent. Of about smxty-tLro~ Or~nsnce Instru ~nts only 
twcnty-smx here optmcal elements mn them~ the other t~!rty-seven 
arc purely mechsnmcsl copponents Of ceurse~ there msn't onywhere 
nesr sufficment m~chanlcsl capscmty~ to take care of ell these 
mnstruments. ~e h~ve thmrty-s~ven wmthout optmca! elements and we 
put these out to plants thst ~re net engage@ mr t~e grlndzng end 
fmnlshlng of the optlcal elements. Le t~le~ ~ith t~ twenty-slx~ 
to assmgn those to plsnts whmch could mske the ~(~nents and the 
mochanmcal components~ b1~ ss there ~re very few grmndmng plants 
we found that that ~as mmposslhle~ so the only alternatmve left ms 
tn plsn~ mn the csse cf a few mnstr~ients~ on puttmng them out to 
those plants whmch can make the mechsnmcsl components end trust to 
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l 
~uck or tc good judgment mn msnufacturfng processes that they 
wm!l be oble to assenble the optmcal elements mn them even 
though they hsve hsd no expermence. 

Q. i would imke to ssk whether or not Jspsn has an 
optmcsl mndustry, mf they have not~ whether or not they mmport 
themr optmcsl mnstruments~ and mf so where from~ 

J. Japsn ms buzldmngup an optzcal mn@ustry very 
rapmdly. They sr~ begznnlng tc de some fszrly gcod york end com- 
mercma!ly we ere begmnnlng to worry a imttle bmt about thcm be- 
cause they are mmportmng mnstrmments mn hole now that sell at 
hell the prmces of our Instrumcnts (I sm talkzng about co~uerclal 
instrum~nts now)~ ane slthough their qualzty ms mnfer~or they 
have ~mproved to such an extent over the Issb fmve years that we 
are very~uch concerned. As fsr ss our fmre control mnstruments 
are concerned~ we have never sold Jspan snythmng but I thmnk 
they get a lot from Germany. They sre get~mng mnto that scrt of 
thmng qu!te extensmvely an@ mskmng very ropmd progress. 

~lle I am on the floor I want to clear up a Imttle bmt 
what I samd about Ir~y glsss specmfmcatlons. ! sgree that for an 
emergency stock it ms prob~blybetter tc have absolutely the best 
glass you can got. I agree one hun@re@ per cent that the glass 
whmch is stored csnnot be too good~ and we apprecmste that the 
speclfmcstmons they sre puttmng on us are t¢ force us up to that 
qualmty. I want to ssy thls wc are not so ~uch concerned as 
some people are about stsndardmzatmon of glass. The fsct that 
the Navy has fmve glasses and the Army has fmve doesn't worry us 
manufscturers very much. Standardlzatmon msn't gomng to help us 
a grost deal. I thlnk ~t v~ll help the Army and Navy~ though~ te 
stsndsrdlze. ~e csn make twenty dmfferent types of glass almost 
as easily as we can make fmve dmfferent types~ provm~d they are 
types that we have had some expermence wmth. ~e do not want new 
types throva~ in to us mn a hurry snd be asked to get them out. 
One more thlng on Army and Navy specmfmcatmons The Navy Is 
supplylng glass to optlcal people aud when the mndex varmes they 
chs~ge themr formula to tske care of the varmatlon zn index. 
The Army~ I thmnk~ ms trylng to get glass of such a preclse 
index so that wlll not be necessary, if t~ms glsss they are gettlng 
can be used wlthout change of formula~ O.K. - we questmon mt. If 
our glass varmes~ we chsnge our formulss. It ms easy for us - we 
have the computers there and if the glass does not come through 
rlght on the dot we change our formulas to get perfect optmcal 
performs~ce. The Air Corps specmflcstlons are tmghter thsn the 
Army and even there we questlcn whether they are tmght enough mf 
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they want to work rzght to a fornula. So althcugh these tlght 
spec±fmcstmons are ammed at the el~mnstmon of recomputatmon - 
recomputstmon ms still n¢cesssry in order to jet perfect optmcal 
perfo~snce~ althougn for ~n erer~ency you nmjht not worry about 
thst imttie fallmng off mn optmcal performance. 

I am reslly glad the ~m y feels that they ~rant an mn- 
ventcry cf ~lass rather thsn pots. I would rsther see an mn- 
ventcry of olass. My fesr is that mt ms gomn~ I c to~ ~ too long 
to got tkat seventy-fmve thcussnd dollars wort~ hat ~ ~ey want s 
but when they get mt they wm!l be 'smtt~u~ prc ~ yo" ~t/ thought 
was that the pots would ~ive mnsulance for leso money, but I pre£ 
fer the ether scheme mf thst takes care o ~ your needs. 
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