
Dr. P.P. Alexander 
Metal Hydrides Inc. 
1~-~4 Congress Street 
Beverly, .ffiS.ss, 

Dear Dr. Alexander: 

I refer to the conversation which you had with Prof. 

Pegram concerning uranium metal about six weeks ago \vhen you 

were in New York. At that time you thought that you could pro­

duce uranium metal at a price of perhaps $ a.- per pound in lots 

of one ton. As YQU perhaps know the high hydrogen content of 

your present product is undesirab~e from the point of ~lew of 

the purpose which we have in mind. I would therefore much ap­

preciate to hear of any tentative proposals which you may be 

able to make at the present time concerning some sufficiently 

cheap process whinh would remove the hydrogen. I assume that 

your uranium could be molten in an induction furnace using a 

zirkonium crucible in a hydrogen atmosphere and the temperature 

could be brought up to perhaps 1800°, but this might be too 

expensive if a new crucible were required for each bloek of 

uranium. 7:'he blocks which we have in mind would be cylindrical 

and have a diameter of perhaps 2 to 3 inches and a height of 

1 to 3 inches. I should JDUch apprecla te to have your comment 

on this point and 1£ possible also a rough estimate of the cost 

involved at least as far as the expense for crucible material 

goes. 

We have discussed here the possibility of lowering the 

melting point of the uranium by adding small rumounts of certain 

elements which would not interfere with our purpose. Fairly 



- ,--

-2-

large amounts of bismuth or lead could be tolerated, but only 
tv-

about ~~% of iron or x~ chromium. This 

~ some attention since we have to find a cheap way for 

producing the uranium metal and since our requirements of purity 

are less strict than those of most of the metallurgists . 

I am raising these questions in the hope that we might 

have a talk about them when you will be in New York ne:st time. 

I should apprec~ate your getting in touch with me then. If 

you would care to phone University 4-2700 about 9 A.M. you 

would be almost sure to find me at home , and we could then fix 

a time convenient for both of us. 

Yours very truly, 



I 
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,. Dr. P. P. Alexander 
l~"etal Hydrides Inc. 
lG-~4 Congress Street 
Beverly, !vJ.ass. 

Dear Dr. Alexander: 

I refer to the conversation which you had with Prof. 

Pegram concerning uranium metal about six wee ks ago when you 
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~we}; ~k. At that time you thought that you ~ 

~uranium metal at a pric~ of perhaps .~ 8.- per pound in lots 
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of one ton. As you c;;,±h&~ ow the hi P-h hydrogen content of 

your present product is undesirabme from the point of view of 

the purpose which we have in mind. I would therefore much ap-

preciate .t@ AQ8:P. ~ any tentative proposals which you may be 

able to make at the present time concerning some sufficiently 

~heap process which would remove the hydrogen . I assume that 

your uranium could be molte~ in an induction furnace using a 

zirkonium crucibl a hydrogen atmosphere and the temperature 

could be brought up to perhaps 1800°, but this might be too 

expensive if a new crucible were requir~d for each block ~~ / 
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.uranium. The blocks which w have 4H mm'E! *»9~~/cylindrical 

f ..., and ~ve a diameter of :perhaps _2 to 3 inches and a height of 
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1 to 3 inches. I should much appreciate ~your cow~ent 

on this point and if possible also a rough estimate of the cost 

involved at least as far as the expense for crucible material 

goes . 

We have discussed here the possibility of lowering the 

melting point of the uranium by adding small amounts of certain 

elements which would not interfere with our purpose . 'airly 
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large amounts of bismuth or lead could be tolerated, but only 

about 2i% of iron or acr chromium; This point should perhaps 

receiva aome attention since we have to tind a cheap way tor 

producing the uranium metal and since our requirements of purity 

are less strict than those of most of the metallurgists. 

I am raising these questions 1n the hope that we m1~ 

have a talk about them when you will be 1n New York na$t t1~e. 

I should appreciate your getting in touch with me then. If 

you would care to phone University 4-2700 about 9 A.M. you 

would be almost sure to find me at home, and we could then ftx 

a time con ven1ent tor both of us. 

Yours very truly, 



(Leo Szilard) 
illllhunb ia illln i\Jtroit;p 

in t~t <!!it,p ofllltw ! ork 
OE.PA~TMENT OF PHYSICS 

'. I 

Dr. P. P. Alexander 
Metal Hydrides Incorporated 
Box 816 
Clifton 
Mass. 
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Dr. P. P • .Alex 1 er, re uent 
'~ tal !tyu ri c ::.s, Inc . 1 
Box 816, 
Cli.fton, ~ac- .r; chus ~tt, . 

~~o est ll6t ' Str t 
I o York, • 

Dece1 ber 21, 1940 

I d s.:. to tell ~·ou bn very uch I anjoyed our 
conv r· tion on ednes' y . 

To thu question of using a. binder in sinterin 
t:.e uranium block, 1 should l:tk:e to s .y th~ follow:.ng: ·;e 
h ve dl~cu .. ed tle use of bismuth, wh't ch - oul· be s tisfucto 
fro·n o n• JOint of vie U;> to 15 .)er cont of b~mnuth, and you 
•n ntioned that t 1 blocks will be rather bri t+.le if 'bi ~ u .h 
i use as a binder. From some older ex;>e1•1 ents which _ 

ude fe Y ~ r ago it ''JOUlt... .10 1e T ,h t 1 ap Tv fro b1SmUt 1 
e could use lead up to 15 })Or cent or t.in u to 5 per cent, 

as bin ... ers, · ithout ra ch ha:t"i. . L d ·;vould b better thdl tin, 
but 'Re 1< 11 al~e ome experim nt., to detarmin mor•e accur tely 
t·H~ tolerance for tin, Perh '}~· . can tol rnte ore th~n 
5 per cent. • 

Th se binders 1ght have the advant;..;.'re o·ter bi muth 
of yi lding slntered blocks hich ccn b sub ... c uently tlre sed 
in :nold in order to .;i e the more ac urate shaue .. 

It uld be preferable to pre?nre a ~intere-,d block 
fro ebydrogenated uraniu o e , eith .. r pure or :nixed with 
bisrnu ...,h, le-ad or tin Ho·rc..ver, if the dehydro. en. ted r' n1 um 
,)o er doe not sinter ~"ell , tl ere seer s to be no altern.-:..ti ve 
but to try the hydrogenated uranium ":l0\'1der ~md hope to get 
out t1~ hyarogen afterwards, 

e o not yet l(DO'. 1 o . . uc;t tit ni urn e c uld 
tolerate u binder, but Professor F~·rm1 wil.l makt. an 
e:x~criment to d termine t l11o >Oint. 

I t 1oug-1t I h .d better •rit you tnis note bee u. e 
in our conver atton I did not .ent1on t he )O s1bil1ty of 
u .. inc le d ~d tin as a bin er, an( ... b cauce you might 
ultL.. at ely • refer the e t o element to bi s uth. 

Very sincerely yours, 

J· 
(Leo Szil ard} 



Dr. P. P. Alexnnuer, 
.. ~etal .dy rides, Inc., 
Box 816 
Clifton, iassachusetts 

Dear Dr . Alexander: 

January 4, 1941 

I am attamptin¢ to compile Ln estim&te of cost 
for certain oroeriments, preparatory to making an a~p11• 
cation for the funo s which th se exoeriments would 
require. ·'hile you might not be r bie to make at the 
pre"ent time an absolu tely binding bid for reducing 
uranium oxide to uranium met 1 in one- t on lot s , I hope 
that you are able to quote us a -rice wrdct will be 
fairly close to tne final price. Tne.e are the items 
for whic 1 I would ap_ :reciate your letting me know your 
quotation: 

1. For the reduction of one ton of uranium 
oxide to uraniu~ ·etal by the calcium 
hydride process. 

2. For tne reduction of further quantities 
of uranium oxide to uranium metal in one­
ton lots up to five tons . 

3 . For the dehydrog,,:,nation of one ton of 
uraniu, . etal by heating tne meta.l in a 
vacuum for one hour at 8500C. 

4. For the dehYdrogenation of further 
auantities of uraniu metal in one-ton 
lots up to fi ve tons . 

Thanking you for the attention .men you are 
giving to this matter, I am 

Very~~ .yours , 

LS:H (Leo Szil ard) 

cc: 1 - Pegram 
1 - Szilard 
2 - Mitchell 



'' HYDRI M ET " PR ODU CTS 

TIT ANI U M H YDR ID E 

Z I RCO NI UM HY DRID E 

TIT ANIUM M ETAL 

ZI R C ONIUM M ETAL 

URANIUM M E'tA L 

THORIUM METAL 

VANADIUM M ETAL 

METAL HYDRIDES INCORPORATED 
F A C TORY A T 

12-24 CONGRESS ST., B E V E RLY, MASS., TEL. 1875 

MAILING ADDRES S : Box 816 , CLIFTON . MASS. 

Dr. Leo Szilard, 
Physics Department, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

January 7, 1941 

''HYOR IM ET"' P RO DU C T S 

C O P P ER-T IT ANIUM 

C O PPE R-Z IRC ONIUM 

C H ROMIUM - NICKEL 

C HROMIUM-I RON 

B E RY L LIUM - NICK E L 

URANIUM - N IC K E L 

T ll'A NIUM· N IC K E L 

In accordance with our telephone conversation we 
are making fresh uranium metal now and will sinter it into 
bars before degassing. We may also attempt to prepare a few 
sintered bars with the binders you specify. 

As I mentioned to you, we found that fully degassed 
metal if left standing for several days, cannot be pressed 
into bars since it bec.omes pyroforic. However, we are going 
ahead with this work as fast as we can and hope to bring with 
me the first samples probably next week when I will be in New 
York. 

Answering the specific questions you asked in your 
letter of January 4th: 

1. Basing our estimates on today's prices for var­
ious materials, I would think that we could produce the first 
ton of uranium at the price of $15.00 per pound. 

2. For the production of uranium metal in five ton 
lots we could probably lower the price to $10.00 per pound. 

3. The dehydrogenation of this material on a large 
scale would increase the price only slightly, possibly one or 
two dollars per pound. 

We will also soon overcome the question of the 
storage of pure uranium without oxidation. 

Please note that these prices are more or less of 
a guess and furthermore are based on present prices for raw 
materials. After the war when cheap French calcium will again 
be available in this country these prices probably could be 
reduced considerably. However, this is such a new field. that 
the real estimate of the prices at which pure uranium could 
be sold could be established only after the production of at 
least two or three tone of this material. However I believe 



METAL HYDRID ES INCORPORATE D 

BEVERLY. MASS. 

Dr. Leo Szilard -2- January 7, 1941 

that the above figures will not be very far from the final 
prices for pure uranium in powdered form. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

c;p;;J~~~~..____ __ 
PPA :A President . 



rr. P. P • .Ale:xan.der, ?resident 
etal Hydrides Incor?orated 

Box 816, 
Clifton, .t· ss~:tctrusetts 

De·r Dr. Alexander: 

January 17, 1941 

~ . 
Many thanks for your letter o.r January 7. We 

&:re lookin for r ' to e ring from you concerning the 
"'intex·ed uranium blocks in tho near fUture . 

iay I no raise certain .uestionB in conn~ction 
with your estimt te of co.t concer~ing uranlum metal. 

Ho~ ...lUC ~ calcium do you need per pound. of ur~.nium? 

'~hat 'BS the ·rice of the chet. .::> ·,'ranch "'blcium to 
which yo•t referred and what 1 s tt e pres&nt pri,:!e 
of calcium \o'\'hich you woul ~ have to use? 

Is there on the market a cheaoe.r brand of calcium 
v hi h is l(~ss pure, anf whicn you might use if we 
would lo -ser our requirement of )Uri ty in order to 
decrease the co~t? 

If so, how m.ueb. woulcl the ·Jrice of this impure 
calcium be1 and wne;.t is kno :n s ~out the amount 
and ty . e of the 1· 9ur1ty? 

In Ol'CJ.er to be C;i.ble to cOtnfH:i!'e the cr.:•lcium 
hydride roc.efs i th other possible processes for obtaining 
uranium metal in one ton lots. I am rather anxious to find 
out the lowest rice at ·•hie 1 the calcium hydride .)roc ss 
could be u ed, even if we havE> to ... acri.fice SO!Jll!i of our 
requirements of purity, While hydrogen is ono of the te~ 
impurities whic!l we cannot tolerate in large amounts, 
other co~.1taminants, for instance iror11 could ...1e tol·' re.ted 
in considerably larger a ount , 8.nu perhaps e will h.;.ve 
to compro. 1se on the question or ~urity . ill this I er~ll 

be ble to see clearer when I have your d.nswer to the . 
above QUestions, and if neoe sary ~e ce.n then go into the 
question of the im:>ur1t1es of some cheaper brand of calcium. 



r. • • 

will 
ic 

rv 

cc: 1 - Pegram 
l - Szilard 
2 - · !tchell 

• J . 'I l7, 1 1 

·t .. (: t 0 co t 
~'ti ta of co.t 



"HYDRI MET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM MEYAL 

M ETAL HYDRIDES INCORPORATE D 
FACTORY AT 

12-2 4 CO N GRESS ST., BEV ERLY. MASS .. TEL.1875 

M A ILING A DDRESS: BoX 8 16, CLIFTO N . MASS. 

January 20, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

' 'HYDRIMET" PRODUCTS 

COPPER·iiTANIUM 

COPPER·ZIRCONIUM 

CHROMIUM - NICKEL 

CHROMIUM· IRON 

BERYLLIUM - NICKEL 

URANIUM· NICKEL 

TITANIUM- N ICKEL 

We had to scrap the 22 lbs. of uranium metal 
previously made for you since after degassing in powdered 
form it became pyroforic and we could not do anything with 

• We have made another batch of 22 lbs. from new mater­
ial and it looks excellent. We are going to sinter it into 
small bars and degas it afterwards. We are sure that we 
will produce what you desire and of acceptable quality. 

With regard to the cost of uranium in ton 
lots, we are considering this proposition, in view of 
the possible lowering of requirements for purity.We would 
have to produce it by a different method and in the absence 
of hydrogen. We would like to study this question a little 
further because uranium metal produced by some methods 
comes in pyroforic state. It is of no consequence when it 
is produced on a laboratory scale in gram lots, but when 
produced on a large scale it becomes a serious problem. 

I will be in New York this Wednesday and 
again for a few days in February during the A.I.M.M.E. 
convention, February 19th to 23rd, and will make sure to 
contact you, if not Wednesday, then in February. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



" HYDR I MET" PRO DUCTS 

TITANIUM HYORIOE 

ZIRCONIUM HYDR I DE 

TITANIUM METAL 

ZIRCONIUM METAL 

URAN I UM METAL 

THORIUM METAL 

VANADI U M METAL 

M ETAL HYDRIDE S INCORPORATED 
FACTORY AT 

12-24 C O N GRESS ST .. BEVERLY, MASS .. TEL. 1875 

MAILI N G A DDRESS: 80X 8 16, CLIFTO N , MASS. 

January 24, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia. University, 
New York City. 

Dear Dr. Szilard: 

"HYDRIMET" PRODUCTS 

COPPER 4 TITAN I UM 

COPPEFI·ZIRCONIUM 

CHROMIUM-NICKEL 

CHROMIUM· IRON 

BERYLLIUM - NICKEL 

U RA N IUM·NICKEL 

TITANIUM-NICKEL 

We have checked by telephone and wire the prices and 
deliveries on different equipment which will be necessary for 
a special production unit to take care of your orders for 
uranium. 

(_ 7t A high vacuum pump of sufficient capacity - -$ 271.00 ~ 
A glass-lined 100 gal. tank - - - - - - - - - 200.00 V 
Filter Press - - - - - - - - - - - - - - - - 300.00 ~ 

I 

7) 

(7 7 I. 

Filter Pump - - - - - - - - - - - - - 150.00 \c-
Vacuum Drying Oven - - - - - - --~1~5~o~~~o~o~--

Condenser for same ------------ - ~4A~5~.~eo~----
Vacuum Pump for same - - - -
Stirrer for leaching ta.nk - - - - - - - - - -
Additional furnace and nichrome retort with 

cover and auxiliaries - - - - - -
Pipe line filter - - - - - - - - - - - - - -

Total - - - - - - - - - - - - - - - - - $2,236.00 
I 

In addition to this equipment we have to provide elec­
trical wiring, piping, a ball-mill, and special hoods and a qQ~ 
ventilation system to take care of the dust which, as you know, !' 
is quite . poisenous. Furthermore, we have to build a fire-
proof concrete pit and provide the necessary foundations for 
the machinery. We estimate the cost of this additional work 
at $2,000. To make room .for an additional furnace we have to 
re-locate one of our present furnaces and provide necessary 
foundations for same with various piping etc. 

We estimate that we will spend about $5,000. on this 
installation which will have a normal capacity of 100 lbs. of 
uranium metal per week. But by a very small alteration this 
capacity could be increased immediately when necessary and at 
very small expense to 200 lbs. per week. Furthermore, if we 
receive large emergency orders we could immediately convert 
to this work our factory equipment which is of the same design 
but has a very much larger capacity, so that our total out-put 
could be increased to one ton per week practically without 
additional expense. 



M ETAL HYDRIDES IN CORPOR A TED 

BEVERLY . M ASS. 

Dr. Leo Szilard -2- January 24, 1941 

If you could give us assurance that within the next 
three years your orders on an average will not be less than 
one ton per year, we would immediately put this project into 
effect and would be ready to start production on the above 
scale within three months. 

If these expenses could be taken care of by some 
special appropriations and if you will furnish to us the 
uranium oxide, we will be able to furnish you with degassed 
uranium metal at a price in the order of $10 to $15 per pound. 
The exact price will depend on the amount of degassing since 
the removal of the last small amounts of hydrogen is rather 
difficult and expensive. The exact figure cannot be stated 
at present until we produce a sufficient amount of this 
material and you determine what amount of impurities or 
occluded gases could be allowed in the produced metal. With 
the above installation, however, we should be able to degas 

n 

the produced uranium more effectively than the small sample 
tested for you at the Bureau of Standards, since this installa­
tion will allow us to push the vacuum down to 10 microns. 

We would appreciate very much if you could let us have 
your answer at the earliest possible date since the deliveries 
on various apparatus are very slow indeed. One manufacturer 
informed us that the delivery might be any time up to six 
months or more, and this regardless of priority because practi­
cally all of his orders have priority. However, if we place 
the order early next week he might deliver the apparatus in 
question before he accepts other orders with a priority clause. 

With regard to the ownership of the installation, it 
will be very difficult indeed to have in our factory equip­
ment owned by someone else and therefore any equipment which 
will be installed in our factory will be our property. Besides, 
more than half of the cost of installation will be, not the 
cost of the equipment, but providing accommodations for same. 
However, if we reduce the price for you to the above figures 
the saving to you will be far more than the total cost of this 
installation. 

In view of the fact that this work will be either in 
connection with the national defense program or purely scienti­
fic investigation's, I gave you at our conference yesterday the 

II detailed description of our process and various apparatus used. 
However, I would request you to consider this information ab­
solutely confidential since it constitutes the confidential 
details of our process on the development of which we have 
spent large amounts of money, time and labor. 

Very truly yours, 
METAL HYDRIDES INCORPORATED 

( 

~~d~~ 
PPA:A P. P. Alexander,President. 



" HYDRIMET" PRODUCTS "HYDRI M ET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL. 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY. MASS .. TEL. 1875 

MAILING ADDR ESS: BOX 816, CLIFTON, MASS. 

January 25, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I wonder if you could let me have the 
sketch of the copper sphere you are going to send me 

COPPtm~l'ITANIUM 

COPPF.A ·ZIRCON IUM 

CHr-lOMilJM-NICKEL 

CHROMIUM - tn:ON 

BERYLLIUM - NICKEL 

URANIUM-NICKEL 

TITANIUM- NICKEL 

so we could make the n~cessary fittings here for filling 
it with uranium or with a neutral gas. I spoke of argon 
but nitrogen will probably be just as good. Do you see 
any objection to nitrogen? 

If you would not object we would like to 
suggest a few details about the opening in the sphere 
before it is made, so that we could do it easier here. 
In fact, if you send the sphere without any openings 
possibly it will be easier for us to rneke an opening 
here and then fill it in. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A 



"HY D R IM ET" PRODU CTS 

T IT A NIU M HYDRI DE 

ZIRCON I U M HY D RIDE 

TITAN I U M METAL. 

ZIRCONIUM METAL 

URA NI UM METAL 

T H ORI UM M ETAL 

VAN AD I UM M ETAL 

METAL HYDRIDE S INCORPORATED 
F A CTORY A T 

12-24 CONGR ESS S T .. BEV E RLY. MAS S .. TEL. 18 7 5 

MAILIN G AD DRESS: B oX 8 16, C LIFTON , MASS. 

February 5, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

"HYDRI M ET"' PRODUCTS 

COPPER-TITANIUM 

COPPER-ZIRCONIUM 

CHROMIU M - NICKEL 

C H ROM I UM-IRON 

BERYLLIUM-N ICKEL 

U R A N IUM-NICKEL 

T IT A N I U M -NICKE L 

We made a few sintered bars of uranium contain­
ing 5% of tin, lead and bismuth and degassed them in a 
vacuum of three microns but so far we have had other diffi­
culties with them. After cooling they cracked badly so 
we had to scrap this material and start again. I will 
bring a sample of these cracked bars when I come to New 
York in about two weeks. 

I am inclined to think that the best results 
will be obtained with pure uranium or uranium sintered 
with 5% of titanium or silver. Do you object to the addi­
tion of 4-5% of silver? 

With regard to the production of uranium in 
larger quantities, we are going ahead with these plans, 
making foundations for additional machines and have 
ordered some equipment which otherwise could not be ob­
tained for six months or more. Of course it is understood 
that all we can expect is the production of one or at the 
most two tons of uranium, and future production will be 
determined later by whatever method will prove more econom­
ical. 

With regard to the payment for the equipment, we 
are willing to assume these expenses ourselves. However, 
if some appropriation will be available to pay for part of 
this installation as mentioned before, we will make a. very 
special price to you and will keep this equipment ave.ilable 
especially for your work on uranium and possibly other 
Government orders. 

I will be glad to hear from you with regard to 
the disposition of your order for 22 lbs. of uranium which 
we are holding for you. Perhaps it will be more convenient 
for you to r eceive this material in powder form and fill 
the copper sphere in your own laboratories where the final 



METAL HYDRI DES INCOR P O RATED 

BEV E RLY , MA SS. 

Dr. Leo Szilard -2- February 5, 1941 

degassing could be done. In case you want us to fill the 
sphere in our factory we would like to know the dimensions 
of the sphere in order to make the necessary arrangements. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



February 8, 1941 

Dr. P. P. Alexander, Presicent 
etal Hydrides Incorpor te 

Box 816 
Clifton, 1ass. 

Dear Dr. Alexander: 

This is to ackno~ledge your letter of January 25 . 

It rould be quite s~tisfactory to fill in the 

uraniUL1 rJJetal lnto the hollo cop er sphere hd:ch we 

ropose t-J send you tn an at:mos here of nitrogtn rather 

than argon. As oon as we he.ve the conner sphere, ·e 

ronose to mail this to you o that your men canlook 

at 1 t nd decide "'!'h t k:ind o O'"'ening they •:3-nt to 1 ak • 

,1 se note th?t 1 t is ir.:_-,ort!"lnt for us to \ v th 

uranium firr::ly pecked :~.nd it · uld therefore be n cessary 

re e~tedly to shake dvwn t he no ~er 1~ th snhere hile 

the sphere is being filled,. 

I shoul very mucl"' 111'"e "to b "'resevt !len the 

filling 1~ ::3Ctually tAkinr. r~la ce 3no ·e could make u e 

of ttis o ortunjty to di~cuss other ma t~rs. Sine I 

have tc attenc a meeting on the flst e_nd f-1.-nd in Bo ton, 

"'"'erha s 'l'hurscay the '"'0 of February could be fixed a.s a 

tentative d te for ILY visit, if th1s date should be 

convenient to you. Should I be able to eet a ay earlier 

than that d te, I would then telephone to you in order 

to fix n earlier date. 

Yours very tr· ly 

LS/eh 
(Leo Szilard) 



February 7, 1941 

Dr. P. P. Alexander, President 
Metal Hydrides Incorporated 
Box 818 
Clifton, Massachusetts 

Dear Dr. Alexanderr 

1~any thanks for your letter of January Q4 . I 
should have answered it earlier b~t unfortunately the 
conference which ~as originally scheduled for Monday 
of last week has been reueatedly postponed . I have , 
however , informally discussed the matter ith others, 
and hope that we shall be in a position to say more 
about it by the end of next week, 

It coes not seem nossible f3r us to know in 
advance whether we shali actually purchase the first 
one or two ton of uranium metal from your firm. 
Consequently, it seems to me that we ought to contri­
bute in some form or other towards the initial expenses 
of setting up the equip ent , ·hich you snecified in 
your letter of January 24 . Sooner or later we shall 
perhaps solve the problen of sintering in a satisfactory 
way and we shall then be in a better position to dis­
cuss the purchase of the first ton of uranium. 

Ple~se note that we are not interested in remov­
ing the last small amounts of hydrogen rhich may be, 
as you say, difficult and ex'Pensive. The small samnles 
which you degassed at 900°C in a vacuum ot ~o or 40 
microns, by heating them for the duration of one hour ; 
sho ed hen tested by the Bureau of Standards an amount 
of hydrogen which is entirely tolerable. 



Dr. P. P. Ale an er, p" , ..., Febru ry ~, 1 41 

'1th reference to the last ar~gra h of your letter, 
you mny be assured that t h infor.uation ·h1 ch you gave ::1e 
ill be considered by e as confidential. It ould be 
r .. o sible for 1e to carry out the ork i th hich I 

nm entrusted unles I had knowledge of all details in 
connection •ith the llianuf cture of the aterials 1hich 
'e re uire for our nroject, but such inform~tion is of 
course not co ununic ted to oth ,rs . '1 thout an onen 
discussion ~f 11 details by both nartie our colla­
bar tion could hardly be fruitf 1, and I greatly an ,re­
ciate t he confidence which you have shown. 

Yours v ~ truly 

~· 
(Leo Szilard) 

LS:H 



Dr. • P. AlPxander. "resident 
~.~etal Hydz·ides IrHWl''~" ·::>r H ted 
.Box 816 
Clifton, ~.:..ass . 

DeAr Dr. Alexander: 

Febru·,ry 8, 1~41 

•• nny thanks for your . ett(.~r uf I?ebru ry r~ . I ·vas very gl~ d 
to hear th:' t you h;?l.Ve ordered soue of tne u ·ulN;ient 'fihi ch you 
s eci 1ed .1 n you1· e~lrl1er letter .. l,l!Thile 1.t do s not s~et.'1 
f'e~si ble for us to t.~Hke 1.ny ;rromises or e\Yeo half -rtorr ises con­
cerning the first one or tvro t <'mS of tlranium !netal trl~ eh we :d t,ht 
ret uire, it 1.s r.w 'f'l' sona.l h".n·e t/::-. t ?!€' sh"'1.1 be tn a r>ositim"~ to 
contribute to your 1.n:i.t1.~l eX1"enses :i.1J one f 0r1. or another. 

'itt regard to t he cop~er &~her , ~ I have r1tten to you 
today, and I believe we shall retain our ori.gimi 1 nlan s.nd hav(? 
this snhere filled 1n your factory. I bel1eve 1 t. will be 1H3efuJ. 
fo Hlet to be nresE'mt in ord(;t.r t.::> study t.11s orerrttion "~Yhioh Y'e 
may have to repeat cuite 0fton in th• near future. 

vre apr,rec1ute very zp.ueh y:~u:r t~:rJvi.ng tr1 ed to sinter uranium 
with various binders . If you could send u~ by mail those Cl'."lll.Cked 
'bn.r 'Ne wo ... ,ld look at t :HM· and sene:! tl'1Cm to the riu:reau of Stant .,.rc s 
1n or f!'r to be tested for their hydrog~n content. The crac'.ing 
of this nuaterinl Vl{Juld not necess9rily T"ro!1H it its use for certain 
~ur~oses rhich we have in mind. 

We also an~rec1~te your sePdlng us some uraniun b ~rs sintere~ 
with titanim: . If you t:<tre St'l' tis.f1ed '.':i th their beh;~V1or fr )ID the 
point of view Jf sintering, we would t~en investiaate certAin 
phy~1e'l1 nro1)erties of ti tani mu itself in ord&r to find out whether 
5" of ti ta.nium can be tolEU' ·~tad. 

Unfortunately 1 we c~annot tolerrt te 4 to 5% of si 1 ver, ,nd the 
use of this elernent for si nter1 ng 1 s for us out of th~ r: uestion. 

Ve~y truly yours 

L~Ct~~ 

LS/eh 
(Leo Szilard) 



"HYDRIMET" ' PRODUCTS 

TITAN I UM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY, MASS .. TEL. 1875 

MAILING AD DRESS: BoX 816 . CLIFTON. MASS. 

February 12, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

"HYDRIMET" PRODUCTS 

COPPER-TIYANIUM 

COPPER-ZIRCONIUM 

CHROMIUM- NICKEL 

CHROMIUM - IRON 

BERYLLIUM 4 NICK£L 

URANIUM-NICKEL 

TITANIUM- NICKEL 

I have your letter of February 8th and noted 
that you will be in Boston on February 21st and 22nd and 
suggested Thursday, the 20th, to come to our Beverly factory. 

During that week I am attending the A.I.M.M.E. 
convention in New York and have already arranged for several 
important meetings which I cannot change. I will be in New 
York on Monday, Tuesday, Wednesday, and at least part of 
Thursday. However, I will be back in Beverly on Friday and 
therefore would suggest that you visit our factory either 
Saturday after your meeting in Boston, or Sunday. I am 
afraid that we will not be ready to fill the sphere because 
it will take sometime to make the necessary preparations 
after the sphere is received by us, and in my absence pro­
bably this will be somewhat delayed. 

We will be very glad to show you our method 
of production of uranium. To comply with your special 
requirements we are changing somewhat the technic and I 
am sure we will be able to produce soon the material which 
will be safe and easier to handle in bulk. 

On my schedule of New York meetings I put 
tentatively Wednesday morning as the time to go to your 
laboratory and discuss some of the questions relating to 
the production of the sphere. If you are still in New York 
on Wednesday morning perhaps it will be just as well to 
have a meeting in your laboratory. Since we are producing 
this uranium for you I will be very much interested to see 
your laboratories and some of the experiments which you are 
doing. Perhaps by this more complete exchange of informa­
tion on the material and how it is used we could arrive 
more quickly at the best solution for its production and 
could assure you of a supply of material most suitable for 
your work. 

If Wednesday is inconvenient I will be glad 
to rearrange my schedule and come to Columbia at any time 



METAL HYDRIDES INCORPORATED 

B EVER LY, MASS. 

Dr. Leo Szilard -2- February 12, 1941 

during the first part of next week. Perhaps Professor 
Mitchell will be there also to give additional recommenda­
tions with regard to the quality of material which might 
be needed in the future. 

Hoping to see you in New York and later to 
welcome you to our factory in Beverly, 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A President. 



r. P. P • .Alexander, President 
et 1 Hydrides Incor orated 

Box 816 
Clifton, ~assachu etts 

Dear ·!r. .Alexand r: 

February 131 1941 

~any thank for your letter of February 12. 
·ednesday orning of next ee { ·oulci be t- ver.; good 

day :t'or us to talk, end if I don't hear from. you to 
the contrary I s~~11 be expecting you around 9:~0 A.[. 

he coryper s here has now been delivered and 
I sh 11 mail it to you tomorrow so you ay have a ook 
at it anr give instructions to your nen before y u 
le ve for New York- A econd identic 1 ... phere has .lso 
been :nade, and 1\'e "'hall hl:'tve it here r-·r yo:1 to look 
at it when you vi it us. 

I do not yet kno . 
schedule for next week, but 
intends to be in New York. 
the discussion . 

rofessor • P. lfi.tchell 1 s 
Jfll find out Wh t da· he 
Perr~ s he c n take art in 

V ry truly your , 

LS : H 

cc: 1 - Pegram 
1 - Szilard 
2 - Mitchell 

Y.L. 
(Leo Szilard) 



''HYDRIMET' ' PI~ODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM MET AL 

ZIRCO NIUM Mf:TAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRID ES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST., BEVERLY. MASS .. TEL. 1875 

MAILIN G ADDR ESS: BoX 816. CLIFTON. MASS. 

February 16, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

"HYDRIMET" PRODUCTS 

COPPER-TITANIUM 

C0PP£Ft·ZIRCONIU M 

CHROMIUM-NICKEL 

CHROMIUM · IRON 

BERYLLIUM - NICKEL 

URANIUM - NICKEL 

TITANIUM · NICKEL 

I am going to New York tonight and will be 

there for several days. I will stop at the Hotel Roose-

velt and could also be reached by phone at our New York 

office, 230 Park Avenue, telephone Mohawk 4-9172. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
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" HYDRIM ET " PHODU CTS " HYDRIM ET '' PRODU C T S 

TIT A N I U M HYDRID E 

Z IRCO NIUM HYDRIDE 

TIT ANIUM M ETAL 

Z IRC ONIUM M EYA L 

U R ANIUM METAL 

TH O RIUM M EiA L 

VANADIUM METAL 

METAL HYDRIDES IN CORPORATED 
F A CTO RY A T 

12-24 CON G R ESS ST .. B EV E RLY, MASS., TEL. 1875 

MAILIN G AD D R ESS: 80X 81 6 . CLIFT ON , MA S S . 

?.!arch 15, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University. 
New York City. 

Dear Dr. Szilard: 

CO P PE R·T IT A NI UM 

COPPER·Z IRCO NI U M 

C H RO MIUM - NICKE L 

C HR O M I UM - IRON 

8 E RYL LIUM - NI CKE L 

URA N I UM - NICKE L 

T IT ANIUM - NICKE L 

I have your letter of llarch 13th. Referring to 
all these questions I am rather perplexed with regard to 
the plans for the future. 

To start with, we never received any letter from 
Dr. Pingram. However, we went ahead on the assumption 
that this work is urgent and will be carried on somehow, 
and now the apparatus is already on order. In fact we 
ordered even more expensive apparatus since we believed 
it would give still better results. 

With regard to the question of uranium dioxide, 
does it mean that you do not anticipate carrying on the 
plans of ordering 300 pounds of uranium from us? With 
regard to uranium dioxide, I investigated this matter and 
we are not going to consider this proposition at all, first 
of all because it will involve the installation of a differ­
ent type of equipment, and it is not sure at all ths.t the 
results will be satisfactory. To start ~ith, uranium diox­
ide is an unstable product and after a hydrogen treatment 
and removal from the furnace, it will be not a definite 
compound, U02, but a mixture of oxides with different 
amounts of oxygen, and since it is unstable it vill gradu­
ally oxidize and go back to U308. Personally I cannot see 
any advantage in preparing this material because U308 , now 
available in large quantities, is really U02.6, which con­
tains only slightly more oxygen than uo2 • 

Furthermore,U30sis a stable compound and could be 
dried very thoroughly by calcining at high temperature. 
U09 after a hydrogen treatment may contain a certain amount 
of~hydrogen adsorbed on the surface which has to be again 
removed by vacuum treatment. Why not go the full way and 
produce the material which you know is the best for the 
purpose or use the standard uranium oxide? If we carry on 
this work continuously we are quite sure that the problem 
of the hydrogen content will be solved along the line we 
discussed, namely by first treating the mixture at low 
temperature to completely decompose the hydride into metallic 
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'' HYDRIMET" PRODUCTS " HYD R IMET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRID E: 

TITANIUM M ETAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM MEl"AL 

METAL HYDRIDES INCORPORATED 
F ACTORY AT 

12-24 CONGRESS ST., B E VERLY, MASS .. TEL. 1875 

MAILING ADDRESS: Box 8 16 , CLIFTON , MAS S . 

Dr. Leo Szilard -2- .March 15, 1941 

calcium and then raise the temperature and reduce the 
oxide in vacuum. 

COPPER~TITAN IUM 

COPPER~ZIACO NIUM 

CHROMIUM~NICKI-:1.. 

C HROMIUM 4 1RON 

BE:RYLLIUM 4 NICKEL 

URANIUM · NICKE L 

TITANIUM~NICKEL 

With regard to the price, in the long run, by 
conducting all these various experiments it will cost you 
more than by concentrating on one particular method and 
trying to reduce the price of production. 

With regard to deliveries, if this material is 
needed in a hurry, we can even novr produce it at the rate 
of one ton per week. And certainly we will be willing to 
install additional equipment to increase the production to 
five or even ten tons per week. 

With reference to the filling of the spheres which 
you are going to send, of course we are going to do it in 
the most careful way to avoid any possible settling of the 
material during the later experiments. We would like to 
know, hov1ever, which sample was found satisfactory by the 
Bureau of Standards with regard. to hydro gen content, be­
cause one sample had only a single vacuum treatment and the 
other a double vacuum treatment. I would like to ask you to 
wire me Monday morning which sample was found satisfactory. 
If a double treatment is necessary we will immediately give 
a second vacuum treatment to the material which we are 
holding for you now. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. F. Alexander. 
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" H YD RI M ET" PRODU CTS ''HY D RIM ET'' PRO D UCTS 

T ITA NI U M HV O Jl i OE 

'l. I RCONI UM HYDRI DE 

TITA NI U M M ETA L 

'Z I RC ONIUM M &::YAL 

URAN I U M MET A L 

T HORIUM M ETAL 

VA N ADIUM M ETAL 

METAL HYDRIDES INCORPORATED 
F AC TOR Y A T 

12-24 CONGRESS ST. , B E V E RLY, MASS., TEL. 1875 

MAIL.ING ADDR ESS: BOX 816, Cl.IFTON. MAS S . 

March 21, 1941 

Dr. Leo Szilard, 
Physics Department, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

COPPER-T IT ANI U M 

CO P Pt:: A-Z IRCO N I U M 

C H RO MIUM- NICK E L 

C H RO M IU M - IRON 

B ER YLLI UM - NICKEL 

URANI UM-NICKE L 

T ITA N IUM-N I CKE: L 

I have your telegram and am very sorry you ~ere 
absent from your laboratory and hope that now you have 
recovered completely from your illness. 

We have leached all the uranium made for you 
and now it is being carefully dried in vacuum. It will 
be ready for filling the spheres early next week. We have 
a little difficulty in deciding where to make the openings 
in the half spheres you sent to us. 

I am scheduled to be in New York this coming Mon­
day and will be through with our Directors ' meeting by two 
o'clock. I am planning therefore to come to your laboratory 
and bring the empty spheres with me. Probably in your 
laboratory the modifications could be made much auicker 
and of course in a way which will not influence the results 
of your experiments. I don't think it will take more than 
one hour to make these changes so that I could take the 
spheres back with me and fill them probably Tuesday. 

You will get this letter Saturday morning so if 
by any chance you decide to fill the spheres in your labor­
atory I could bring the uranium powder with me. It might 
save you one or two days. If you wish me to bring the 
uranium as well, please wire me at my home, 79 Rockaway 
Avenue, 1\Iarblehead, Mass. I am leaving Sunday for New 
York. 

In case you are not planning to be in the labora­
tory Monday afternoon would you please leave a message in 
the office so that they could put me in touch with the 
mechanic who does this work on soldering and assembling 
the spheres. 

Hoping to see you Monday afternoon about three, 

Very truly yours, 
METAL HYDRIDES INCORPORATED 

~dG~--L 
PPA:A P. P. Alexander. 
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y METAL HYDRIDES INCOH 0 .ATED 

1P-P4 Congress St., Beverly 1ass. 
!u.ailing Address~ Box 816 1 ~lif'ton, Ma ss. 

il.arch P6 1 1&41 

Professor O. B. Pegram 
D ~artment of Physics 
Columbia University 
New York City 

Dear Professor Pegram: 

We are installing additional eauipment esnecially 
suitable for the production of uranium, and now are 
r>leased to state that we will be in a position to produce 
this u~aterial in larger r uanti ties. We ill be glad to 
accept orders for this t1aterial when ordered in batches 
of P5 lbs. at the basic urice of ,ro.oo ner nound, and 
in ton lots, if you supply your own urf,lonium oxide, at the 
basic price· or $10.00 per pound. 

The extra treatment sueh as doubl~ degassing or 
shi ent in containers . filled i h argon ·could be arranged 
fox a certatn additional nrice to be agreed upon late~. 

PA:A 

Ver-Jr truly yours, 

METAL F..YDHit,ES INCORPORATED 

(signed) P. P. Alexander 

President 



Mr . P. P. Alexander, ?resident 
11etal Hydrides Incorporated 
Box 816 
Clifton, -fassa.chusetts 

Dear M:r . - exmderJ 

March 31, 1941 

This is to acknowledge the recei?t of your 
letter o.f :'larch 26, stating that you are now in a 
position to accept orders for metallic urar.11urn in. batches 
of 25 pounds at the basic price of ~;20 .00 per pound, 
.c:;;nd in t.o::J. lots, if the uranium oxic1e is s;.l?pl1ed to you, 
a.t the 'basic ~rice of $10.00 per pound-. 1;ny extr 
treatment, such .} s double dega:;sing or shipment in 
containers .filled ··.ri th argon, would be arranged. nt an 
add.i tional nrice to be agreed upon. 

\ii th thank f er your prompt respon ~ e to our 
inquiry n;J.ade when you ~~tre here last wee!-: , I re'!llain 

cc: 1 - Pegram 
l - Fermi 
l - Szilard 
2 - Mitchell 

Very ti'uly ym,_rs, 



' 'HYDRIMET" PRODUCTS ''HYDRI MET"' PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY. MASS. , TEL. 1875 

MAIL.ING ADDR ESS: Box 816, CLIFTON. MASS. 

March 27, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

We are completing the work with the spheres 
which I am sending to you all filled with uranium on 
Friday. Mr. Davis whom you met here is going to bring 
personally these spheres to your laboratory Saturday 
morning shortly after nine o'clock. He will explain 

COPPER-TITANIUM 

COPPER-ZIRCONIUM 

CHROMIUM- NICKEL 

CHROMIUM · IRON 

BERYLLIUM - NICKEL 

URANIUM-NICKEL 

TITANIUM-NICKEL 

the technic which we were using in filling them. This 
information might be useful to you in filling other con­
tainers with uranium which perhaps could be done right 
in your laboratory. 

As our work is progressing we are beginning to 
see our way clear to making sintered bars and discs of 
any desired dimensions, and quite free from occluded 
gases. 

I hope that when we complete the installation 
of the special unit for the production of uranium you 
will come again to Beverly since by discussing things 
many technical problems could be solved much quicker than 
by correspondence. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

~~,_;/~dL:z_ 
PPA:A President. 



"HYDRI M ET" PRODUCTS 

TITAN I U M HYDR I DE 

ZIRCONIUM HYDRIDE 

T ITANIUM METAL 

ZIRCON I UM METAL 

U RAN I UM METAL 

THORIU M META L 

VA NAD IU M M ETA L 

METAL HYDRIDES INCORPORATED 
FACTO RY A T 

12-24 CON GRESS ST .. BEV ERLY . MASS .. T E L . 1875 

M AILING A DDRESS: 60X 816 . C LI FTON . MASS. 

April 18, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

"HYDR I MET" PRODUCTS 

COPPER-TITANIUM 

COPPER-ZIRCONIU M 

CHRO M IU M - NICKEL 

CHROMIUM-IRON 

BERYLLI UM - N JCK£L 

URANI U M - NICKEL 

T IT A NI U M-N I CKE L 

Referring to our conversation of April 16th 
on the subject of uranium, if you will need a few tons 
of this material to bring the experimental work to its 
logical conclusion, and in view of its importance, if 
successful we will consider making these few tons at the 
lowest possible price, that is at cost plus some coverage 
to provide extra pay for the men engaged in the prepara­
tion of this material since some stages of its production 
involve a certain amount of health hazard. We would con­
sider this work as our contribution to the important work 
now carried on at Columbia University. 

If the results of the experiments will indi­
cate that there is no further need of material of the 
quality we are producing, we will not expect any re-adjust­
ment of price or other compensation since we consider it 
our patriotic duty to make this contribution. However, we 
cannot do it indefinitely and if later on additional 
amounts of uranium will be needed, we would have to charge 
a price at which we could produce this ma.teria.l at a 
reasonable profit. 

If you supply us with uranium oxide for this 
particular lot and we are given a priority for the necessary 
amount of calcium to meet the dates of delivery, we believe 
we can produce this material very quickly and at a very low 
price. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
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.. HYDRIM ET .. PRODU CTS 

T IT A N IUM HY D R I DE 

ZIRCONIUM HYDRIDE 

T I TAN I UM METAL 

'Z IRCON I U M M ETA L 

U RANI U M MET AL 

THOHIU M META L 

V A N A D IU M META L 

METAL HYDRIDES INCORPORATED 
F A CTORY A T 

12- 24 CON GRESS ST., BEV E RLY, MAS S .. T E L. 1875 

MAI LING A DDRESS: BOX 816 , CLI FTON , MASS. 

May 7, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

.. H Y D R IM ET .. P R O DU CTS 

COPP£R-Ttl'ANIUM 

COPPf:R-ZJRCON I U M 

C H RO M IU M - NICKEL 

CHRO M I UM- I RON 

BERYLL IUM - N ICKE L 

U RA NIU M - NICKEL 

T IT A N IU M-NIC K EL 

We are completing now the installation of 
additional apparatus necessary for the anticipated pro­
duction of uranium. It will be ready by the 15th of this 
month and we would like very much to have you come during 
the week of May 18th - 24th. We may discuss the possible 
plans of production of this material in fused or sintered 
form which I believe will be well within the possibility 
of accomplishment with our equipment in the very near 
future. 

Please let me know if a very small percent­
age of gold will be an objectionable impurity in fused 
uranium. I would like to have this information as soon 
as possible since we are planning additional sintering 
tests. Since gold has about the same density as uranium 
it will not lower the density of the sintered material 
especially if it is added in very small amounts. The 
very fine gold dust is so soft that it acts as an ex­
cellent binding material during the sintering and of 
course i t ' s ·melting point is just about right for that 
operation. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
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TITANIUM HYDRIDE 

ZIRCONIUM HYORIDS: 

, 
TITANIUM M ETAL 

Z IRCONIU M METAL 

URANIUM METAL 

THORIUM M I!TAL 

VANADIUM M ETA L 

METAL HYDRIDES INCORPORATED 
F ACTORY A T 

12-24 CONGRESS ST .. B E VERLY. MASS., TEL. 1875 

MAILING ADDR ESS: BOX 816, CLIFTON , MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

May 13, 1941 

" HYORIMET" PRODU CTS 

COPf'En·TITANIUM 

COPPER-Z IRCO NIUM 

CHROMIUM- NICKEL 

CHROMIUM - IRON 

B E.RY LL1 UM-NICK£L 

URANIUM-N ICKEL 

l'ITANIUM-NICKEL. 

We had the pleasure of having Professor Mit chell 
visit our factory yesterday and we had occasion to discuss 
many subjects pertaining to the work on the material for which 
we just received a request for bids from the Bureau of Standards. 
Perhaps it would be just as well to have the first order of com­
paratively small size to give us a chance to study more in detail 
the technic of production of this material at a higher rate than 
we have produced it before. At the same time it leaves you 
entirely free in formulating your further plans. 

Professor Mitchell mentioned that you want me to 
come to New York for a meeting this Friday. I am afraid it 
will be difficult for me to do this unless you think that the 
subject which you were planning to discuss with me could not 
be postponed to a later date. I am sorry I did not get your 
telephone call yesterday when you were trying to reach me from 
Columbia. I was anxious to ask you about the possibility of 
using gold dust as a binder. 

As I mentioned, at the ~Iassachusetts Institute of 
Technology Professor Wulff succeeded in pressing our uranium 
powder into compact discs and apparently the way is clear to 
make larger objects by this method. If, for instance, a die 
could be built in the form of a half sphere, the powdered 
material could be pressed into an absolutely compact and dense 
half sphere at a very low cost indeed. It will eliminate any 
possibility of blow holes and various voids inevitable when the 
metal is fused and cast, and also will eliminate all necessity 
of machining. If the half spheres could be assembled and held 
tightly by a thin copper envelope for instance, there will not 
be any need of further sintering since probably it will be of 
sufficient density. The whole secret is to use sufficient 
pressure. I did this work previously quite successfully at the 
General Electric Company when I was using 70 tons per square 
inch and no binder at all. Professor Wulff was using 80 tons 
per square inch. At the Bureau of Standards there are presses 
giving still higher pressures. 

J 



METAL HYDRID ES I NCORPORAT E D 

B EV E R L Y . MASS. 

Dr. Leo Szilard -2- May 13, 1941 

Professor Wulff in some of his experiments with 
our uranium, I think used a small amount of silver powder as 
a binder since he does not know and I did not tell him, for 
what purpose you intend to use the pressed material. 

Our installation, as I mentioned, will be ready 
this week and next week we could start production work if we 
receive from you the necessary raw material free from moisture. 
Otherwise it would have to be calcined. In any case I hope it 
will be possible for you to come and look over our installation 
in the near future. 

Starting next week we can produce 100 lbs. per 
day. In fact, in making our bid we indicated that the whole 
thousand pounds cs.n be produced in two weeks. Of course by 
adding more furnaces of the same type the production could be 
advanced to any desired scale, a ton a day or more if so desired. 

If you think it is necessary for me to come to New 
York for a conference I could do it some time next week. In 
any case I will be in New York in the near future and will make 
a point to call at your laboratory. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



''HYDR I M El " PRODUCTS "HYOR IM ET" PRODUCTS 

TITANIU M HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM M ETA L 

ZIRCONIUM METAL 

URANIUM METAl.. 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDE S INCORPORATED 
FAC TORY AT 

12-24 CONGRESS ST .. BEVERLY, MASS .. T E L . 1875 

MA ILI NG ADDRESS, Box 816 , CLIFTON , MASS. 

May 23, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York Ci·ty. 

Dear Dr. Szilard: 

COPPER·TITANIUM 

COPPER~ZIRCON I U M 

CHROMIUM-NICKEL 

CHROMIU M - IRON 

BERYLLIUM - NICKEL 

URANIUM- NICKEL 

T ITANIUM-NICKEL 

I just received a letter from Dr. Pegram about 
the oxide and simultaneously received a letter from Mr. 
Pregel. 

Mr. Pregel says that they have instructions 
from Dr. Pegram to send this oxide to us and he is 
sending this oxide {May 20th) by freight. I am afraid 
there will be a little delay. So far we have not re­
ceived this oxide. In the future it would be better to 
specify that the oxide be send either by fast freight or 
if in small amounts, by express. 

I a~ writing to Dr. Pegram acknowledging his 
letter and mentioning that we had a very profitable 
conference and arrived at a solution which probably 
will give you the desired results, but we hope that it 
will be taken into consideration that we are doing this 
not as a profitable commercial proposition, but as our 
contribution to the success of the important work which 
is being done at Columbia University. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



? 
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!AETAL Hl1JRIDES INCORPORATED 
12-24 Congress St . , Beverly, Mass . 

Mailing Address : Box 816, Clifton, Mass . 

May 24, 1941 

ProfeSBor D. P. U1tohell, 
o/o Dr . c. J . Rodden, 
National Bureau of standards, 
Washington, D. c. 
Dear Professor M1tohe.ll : 

In making oloeer calculations we find that it will b eater to speo1ty 1.4 pounds of ~ran1um oxide per eaon pound of uranium aotuallt produced e1noe unquestionably there will be some losses . It will be sat1ef~otory to rtUJ 1f you put a olause 1n the oontraot speo1ty1ng that we will return any oxide left over from the production work , wh1oh ot course 1s 1mpl1ed by the faot that the uranium oxide 1 not our property . 

It will also be absolutely essential that there should be no delays of SJl7 kind in th produ.ction schedule . w will requ1re therefore fro• rou the assignment to us ot a good pr1o»1t,r number, that is AlA or aometh1nf simi­lar . Otherwise we will not get 1n ttme such suppl ed as add1t1onal temperature measuring 1netruments, an add1~1onal amount of ealo1um, nlokel for spare retorts, eto. 

We are ordering 1mmed1atel7 spare parts for our equipment and do not expeo• anr additional payment for them, but we have to be sure that we ooul.d produoe this material at a rap1d rate . Furthermore • 1n ep1 te of all 
that may be promised b7 Mr . Pregel we may find that the moisture content of the ox1d when delivered in Beverl.J' will be higher than apeo1f1ed . In that event we would have to install 1m.med1atel7 a roasting furnace and .do the oale1n1ng ot the oxide 1n our taotory. The cost of roast­ing and 1nstall1ng add1tion.al turn.aoe should be adjusted. 

We would also expect you to give us help to obta1tl deferment on the draft if anr ot our employeee ehoul.d be called for military training during the period of work on this oontraot. We oould not poae1bl7 attord Qn1 delay or d1slooat1on of our schedules during the production of' this mater1al . . 
Some saVing clause shoUld be put 1nto the oontraot to the effect that 1t we encounter unforeseen obstacles 



I or run into muoh gre ter loesee than we expect now, w 
will be allowed to stop production or the e1tuat1on w1ll 
be reoons1dere4 and the number of pounds of material to 
be produced to~ the given sum should be reduced . 

Speaking ln gener 1, the conditions wh1oh you pro­
posed a eek ago at our f1ret conference or course were 
better tol" our companr than those we are now aooep1:1ng . 
However. it wa only after learning that the suooees ot 
th1e experiment depends not on a amall amount but on 
large amowt of uran1wn 'that I was Willing to ooopera•e to 
the fullest extent even it it dld not appear so at first 
during o\U' d1sou e1on, and to do au we oan to help out 
th1a 1tuat1on. almplJ because w cone~der this not ae a 
oommero1al proposition, but as oUP oontl'1but1on to sorae 
important work., and hope that 1f something w1ll I' eul.t 
from these experiments we will be given larg orders tor 
the same matel:'ial, wh1ah then will be profitable for us . 

However·, it no unforeseen obsta.oles and no delay 
due to oa.uses beyond our control are encountered, we·expeot 
to furnish this material within 1x months atter aooepttng 
the order and fo~ the total. price d1souased at our last 
oont erene· • 

Very truly yours, 

~.lE'fAL HYDRIDES INCORPORATED 

(S) p. P. Alexander 

PPA:A President . 
P .S . In. d1scuse1ng our fae111t1es tor the production ot 
uranium I ould l1ke to aek rou not to d1solos the dtsign 
ot our equipment and other points which ot course are our 
manutaoturing secreta, to anyone outs1d ot the organl~a­
tione whioh are ent1 tled to such 1ntam tion. PPA 
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Dr. D. P. 1tehell, 
cio Dr. C. J. Rodden, 
National Bureau of Standards, 
lash1ngton, D.C. 

Dear Dr. itch 11: 

June 1, 1941 

Yesterday e received the samples of uranium oxide 
referred to 1n your letter. e 111 use the se samples as standard 
for comparison with our tests. There are six samples but there 
is no identification on them except the numbers. I am ... ondering 
if you could send the key to these numbers. Undoubtedly they 
ar recorded in the log book of the laboratory ·here they ere 
tested. 

Our tests in general agree with yours only that our 
testing was carried to o higher temperature. e are going to 
repeat our teste at temperatures exactly measured as in your 
case. 

To start ith, the variation of the eight at higher 
temperature e found is due to the changing ratio of U03 to uo2• 

at is important for us is t1rst to be sur'9 that there 
1s no s.ppreciable moisture in the oxide, and second, that the 
ratio of these t o oxides in the complex oxide is the same in 
all our runs. Other ise the results will vary. It is for th se 
reasons that e are planning that all shipments of oxide, aft r 
testing for moisture, should be calcined again at a definite 
temperature Just before r duotion. Ot course as specified, we 
would like to have further ship ents come directly from Canada 
where at the Port Hope refinery I know they have facilities to 
do calcining very quickly and cheaply. Yr. Pregel told me that 
they •ill not have any trouble in doing so. As we S?eo1fied 
before, e ould like to h ve the oxide calcined before shipment 
at the highest practical temperature 1n the order ot llOOOC to 
1200°C. During shipment undoubtedly it will start undergoing 
change but 1f the time of transit will be about th-e same on all 
shipments we Should get uniform results and our task 111 be 
simpler. 

.e are ordering a ne continuous furnace of larger 
d1 ension in hich we plan to do among other things, the final 
heat treatment of uranium oxide just before reduction to metal. 

The first hundred pounds of oxide shipped to us by 
freight has not appeared as yet 1n Beverly, but the second lot 
sent by Dr. Szilard reached us aeveral days ago, and has been 
twice calcined, ground to the desired fineness, and on Friday 
was reduced in three furnaces to metal. Yesterday the f'urnacee 
were still too hot to be opened since hlghly degassed material 



Dr. D. P. Yitchell - 2- June l, 1941 

ot this kind must be almost at room temperature before it is 
allo ed to come in contaot -v11 th air. I am going to the faotor7 
shortly but it will be too late to start leaching today so that 
the leaching will be done on Yonday. 

As soon aa the second lot of one hundred pounds will 
arrive we will starting vtorking on 1 t immediately, calcining, 
grinding and redue1ng to metal, since we need as much experience 
as possible on running three furnaces simultaneously and study­
ing of the details of the reactions before larger quantities ot 
the oxide will start arriving . Of course we have no order 1'or 
the second lot of a hundred pounds of oxide but I understand 
that there v.ill not be any question about this order com1ng through. 

As mentioned, # & will need from you a good priority . 
number. This first run demonstrated that our process is ideally 
suited for uranium on a large scale but it also 1nd1cated that 
1t ill require great precision and skill 1n carrying out every 
single operation to get the desired results and eliminate the 
danger of reactions proceeding too violently E!t certain stages 
ot %'eduction. In fact., I ran all three furnaeee -b7- myself and 
probably would have to do ao for a ooneiderable time until all 
the details have been studied as ell s necessary changes 1n 
the apparatus are made. ~e can also see quite clearly that we 
have to greatly improve our ventilation system to avoid the 
possibility or uranium oxide po1sen1ng when this material is 
handled on a fairly large seale . It is for all these reasons 
that we feel that this proposition 1s not a commercial one but 
simply a desire to be of aerv!oe to you s1nee by the time we 
get through with all our troubles artd adJustments there could 
not be any question of profits on this first order. Ho ever, 
someone has to do it and all of our directors are happy that we 
can make this contribution. 

Referring to the priority number, we will need 1t as 
quickly as possible s1noe we have to purchase additional pyrodes 
hioh e were unable ~o buy lately without pr1orlt7, and the most 

exact temperature contl'Ol in this work. is absolutely essential. 

During the early part of the seeond week in June I will 
be in New York and will get in touch with you and Dr. Szilard. 

Very truly yours, 
J.IETAL RYDRIDES~ORA!ED 

~ave/~~ 
PPA:A P. P. Alexander 
P.S. To saTe on Sunday typing I am sending a copy of this letter 
to Dr. Szilard instead of wr1t1ng h1m a &eparate letter. 

/)/~a. 
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E 'AL HYDRIDI:.S INC· .HPO .. A'ri!.D 
F ct·ry At 

12-24 Co ·resJ cit., E;Verly, r:a~s.> Te_ , ..J.87b 

.1u1ling Ad res a: lJox 8lG, Cli.ftor, .~~tan. 

Dr. D. P. ~1tc. el_, 
De)art att of Phy ... ics, 
Columb1a Unirersity, · 
No: York Cl ty. 

Doar j r •.. 1 to ell: 

July 8, 1941 

./111 you p2.ease l 1:. UJ Jr..nov1 by ·w i:re i f the 
50 lbs. o .. ~ c ~lelum. h.;;dri ie ordered by . none .<.i.nd which 
were sent to t1-1e Bureau of f't.::mrfl.ll·ds Nill be retu ned 

to us? 

I hope tl1ut D:r. f.Jzil :ord toc.)k up with you the 
qUitf3tion o·.r tho e:targes for the l.r.t jt .35 lbs. ot' uNmium 
~vhich mro .':1aJc in accord 1.nce wi tb his ins tru.ctlons and 
which .-?re burned up .tn Boston. 

I also hope he discussed with you the matter 
of ad.di tion '1 oha.rges which we he: va to make for .: .. peci-al 
re - c::tst calcium ·nlch wn;J svnt to us by the Union Carbide 
& Ca.rbon Cor;:>ora .... ion. So ~·nr they have not iuvoi,.ced us 
for t:.~is uw tal'ial ,-:v1d \'.;J are '•'fOndEL ing if you qrc going 
to pay f•or th.iJ S._180i ')1 . calcium bOUiht .t'or your oxpori­
m.ents in the s : ·e w·.y in V'h ich you are ~~o.i.ng to buy the 
dis till ed cal cium, as I U£lder stand fro£:1 Dr . Szil~~ ;rd • The 
"iuest1on of new calcium which tho Union C~rbide & Carbon 
Corp\,r. 'Cion 1 .... making n.ow should ~).lso be considered be­
c.ause if they charge f'or that s,~;ecial c~lcium .. ore tl:an 
we wore paying for the st~ud n·d c:·:lcium, n .tur 1lly all 
our o~<.ldul :1 t1on:; Ji 1 be u. set and the price for urF .. mium 
should be rB- djusted . 

PPA; A 

1- Pegram 
1- Fcr •. ~i 
1- Gzilard J 
~-.• 1 t c1.ell 

Very trul.t yours , 

~.:ETAL HYDRIDES IlWOhPOhATED 

(Sgd) P. P . P~EX~JDER 



ryr. D. P. 1tehell, 
c/o Dr. C. J. Rodden, 

June 11, 1941 

N t1onal ureau or Standards, 
.ash1ngton, D.C. 

Dear Dr. itchell: 

The samples of calcium made by the Union Carbide 
Carbon Corporation prior to October or last yeqr have been 

s nt to Dr. Rodden by special delivery air mail, nd •111 be 
in his hands tomorro morning. 

I could not understand how uch impurities ere 1n 
the calcium, but I .suppose Dr. Szilard ill explain it to e 
tomorro .• 

It as very encour g1ng to hear from you that the 
tnion Cerb1de & Carbon Corporation h e the furnacea rP-ady. 

end that there '111 be no delay 1n shipments of eelc1u 
mede by the old process. or course the necessity of using 
n oalciu· upsets our plans end unqu st1onably ,111 in-
cr ase tremendously the cost or production since e ere 
counting on the absence or all delay. -e have ~ade part 
of thet meterial already, and furthermore , one and c halt 
tons or oe.lcium ·hich er ordered for this job have already 
been processed and ade into calcium hydride. Now e w111 
heve to start from sera ch. Hovever, e1nce there 111 be 
no delay on delivery ot the ne~ calcium, we ay come through 
elright. 

Therefore I sign d the contract which ca e by 
air m il fifteen minutes after your telephone call, and it 
is e. reedy on the way back to 'aeh1ngton. 

I am hoping that the unusual clrcumetancee affect­
ing this ork ·ill be tsken 1nto consideration by nr. Briggs, 
end. th t if some unforeseen delay on delivery or increase 1n 
the oost ot production should arise. th t this ·111 be taken 
into consideration in a 1ng the necessary adjustments . 

Very truly yours . 

ETAL HIDRIDES I~CORPORATED 

-- P. P. Alexander. 
Szilard 



Dr. D. P. Mitchell, 
Depart ent of Phye1cs, 
Columbia University, 
Ne ) 'ork Oity .. 

Dear Dr . Mitchell; 

July 15, 1941 

The tilling or the forms for requesting pr1or1t1es 
has been delayed 1n view of the possible changes 1n the 
apparatus which we will use 1n the preduet1an ot larger 
quantities of uranium . 

Addi t1onal retort s 111 be needed for the production 
ot calciu hydride s inc-e it seems that the two and one halt 
tons of standard oale·ium already processed into oaleium 
hydride apparently eould not be u eed. e would have to 
tnerease our retort ea.pae1ty since otherwise we ould have 
to use the ss.me set of retorts for the production of cs.l ­
c1um hydride and u.ra.n1um metal . This of course would eut 
the speed of produetion and ould 1nereas.e eo.ns1derably the 
coat .. 

t'e are also making plans :for the production of our 
own ca1~1um hydride directly from lime by our own patented 
process >~'hich gives a product absolutely free of the ob. 
Jee,ionable impurities now round 1n calcium chloride . Ot 
course we hope that this will not be necessary and that 
the Union Carbide and Carbon Corporation will shortly ove~ 
come the difficulties and start the production of calcium 
of' the desired puritr and grade. 

However, shortly you w111 reee1T~ a list of th~ 
articles tor which we ill need pr1or1ty rating at the 
earliest date . 

Very truly yours, 

MJi~'l'AL Hll)R!.DIS INCORPORATED 

PPA::A 
ce! Dr. Leo Szilard. 



-

s ptember 3, 1941 

Dr . D. P . latchell, 
Dep rtment of Physics , 
Columbia t'n1v re1ty, 

e York City. 

Dear Dr . ~itchell: 

some time ago t the suggestion or Dr. Szilard, we 
ordered. re-cast CEtlo1um for a special run of uranium mete.l . 
Since this calcium 16 very much more expensive then the 
standArd calcium ve 'ere expecting that the Bureeu of 
Standards or Columb1s University ~111 pay for this special 
lot of ef.lle1um. However, .r.fter e. fe\'.., months the Union Ce.rb1de 
and Csrbon Corporation finally billed us and e paid for this 
ms.terial. Some or 1 t has a.lrea.dy been used for melting uranium 

h1ch as chE:rged at the regular price to Columbia in spite 
or the f ct that the cost ot the calcium used in that pr-.. rtt.-
cular batch te.n e.bout double. 1e hnd 60 lbs. of this ea.lc1um 
lett. 

As you reoolleet, you called us on the phone and re­
quested us to mske an end to the Bure&u of Standards for 
D~ . Rodden•s work 50 lbs . of calcium hydride made from re-cast 
calcium. This ·es done i~mediately and in due time a formal 
order oame tt~ough from the Bure~u ot Standards for 50 lbe. 
or this special calcium hydride, we invoiced them for this 
m&terial but they have not paid for 1t as yet. In taot 1 Dr. 

odden us d only pert of this material and the rest of it 
w s returned by h1m and is being held 1n storage at our plant 
for further work on uranium. e are not using this material 
for any of our other work and consider it as the pvoperty ot 
the Bureau of Standards tor further us~ by Dr. Sz1l~rd. 

qinoe this special calcium as purchas~d by us for the 
1.ork on uranium, vre naturally expect that our bill, at least 
tor this fifty pounds, will be paid by the Bureau ot Gtand~rds. 

Hoping that you w1ll straighten up th1e situation for 
us, 

Very truly yours, 

METAL HYDRIDES lN CORPORATED 

Pres1den't 



September 10, 1941 

Dr. Lyman J. Briggs, Director, 
National Bureau of Stendards, 
Yiashtngton, D.C. 

Dear Dr. Briggs: 

~1th regard to our contract for the supply ot 
uranium metal, e hnve completed our 1nstallat1on of the 
necessary apparatus in the factory, and after overooming 
some 1n1t1al difficulties we r.ere ready to start produc­
tion last June. Unfortunately 1t was found by the re­
search 'orkers at Columbia. University that the presence 
ot boron 1n minute quantities wh1eh were never thought 
of by metallurgists, makes a big difference in the special 
reactions they are 1nvestignt1ng. !t va a hoped that pure 
calcium free from all traces of boron could be supplied 
to us right away and we t'rere ' a1 t1ng for this since last 
June. Although there is great prom1ae that such pure 
calcium will be available, it 1s not certain when the 
Columbia people could make a rrangements for the production 
and supply or such material to us. 

It seems necesaarr therefore that the conditions 
of our oontraot should be adjusted. I will discuss t hese 
matters this coming Se.turday w1 th Dr. Pegram and Dr . Szilard 
1n Ne York and I am sure the desired solution of the probl em 
could be easily reached and submitted l ater for your consider­
ation . 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A President 



August 2, 1941 

Dr. G. B. P gr , 
Department ot Physics, 
Oolumb1 University, 
Ne York City. 

Dear Dr. Pegram .f ~~bJeOtl tt:hor1Ulll 
I 

ln ant1o1pat1on of a possible urgent demand 
for thorium metal - made a special batch ot fifty pounds 
of thorium which oam out of excellent quallt7. It 1 
not subject to rapid oxidation and appears to b absolute­
ly free trom hydrogen . Th1s mat rial has been oarefully . 
dr1e<l ln vacuum and packed in epeo1al cans . It 111 pe 
sealed in argon before shipment. Dr. St1lard does not 
ish us to use other safety methods prescribed in the 

shipment of powder d metals. 

I undel"Stand from Or. Szilard that it "111 be 
quite important to have this material .t Columbi Untver~ 

a1ty next week since the equipment for these experiments 
1s ready . 

You kno how e ger we are to Qoopera.te 1n every 
ay to facilitate th tremendous task confronting tbe 
e1ent1 ts 1n your department . We 11111 be glad to forward 

this material immediately to your department and we a~e 
not worrying about immediate payment but e must 1nvo1oe 
this material to you when 1t leaves the faotor.y . This 
material is already on our 1nventory and e should have 
som indication tha' 1n the near future• that is during 
August or Septemb r, a formal order will be forthcoming. 
A brief ord from you th t some arrangement .. rill be made 
1n the near future an.d formal . order tor thls material 
wlll 'be placed with. us ·111 be suft1c1ent, and the mater. 
1al wlll be sent to your department by special messenger 
as soon as we hear from you. 

w have be n making and selling thls aater1al 
1n small lots at the pric of $50 per pound tor aevera1 
years already. However, tor this speo1a.l b tch we have 
lowered our pr1 oe· to . 20 per pound. 

VerJ truly your , 

~ETAL MIDRIDES l NCOBPORAfED 

PPA:A President. 



"HYDR IM ET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM MEl'AL 

URANIUM META L 

THORIUM M ETAL 

VANADIUM ME'fAL 

METAL HYDRIDES INCORPORATED 
F A CTOR Y A T 

12-24 CONGR ESS ST .. BEV ERLY. MASS .. TEL. 1875 

MAILIN G ADD RESS: BOX 816, CLIFTON , MASS. 

May 26, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

" HYDRIMET" PRODUCTS 

COPPER·TITANIUM 

COPPEA·ZIRCON IUM 

C H ROMIUM-NICKEL 

CHROMIUM - IRON 

81?.:AYLLJUM-NICK£L 

URANIUM - NICKEL 

T ITANIUM-N ICKEL 

I a~ glad you sent the second lot of 100 lbs. 
by plane because there is no sign whatsoever of the first 
shipment made by freight. 

We analyzed already the material and found that 
unfortunately it contains both adsorbed and combined mois­
ture of not less than .8 of 1%, and some samples taken 
from the charge had a consideratly higher moisture content. 
VIe started working on this material immediately but it must 
be carefully ca lcined at high temperature with continuous 
stirring. 

We will work overtime on the production of this 
70 lb. lot of uranium but I doubt very much that it will 
be dry enough and ready for shipment before Monday night. 

Judging by this I think it will be safer if we 
start planning at once on calcining all the future shipments 
regardless of the specified calcining in Canada, because it 
will increase the cost but it will be safer. As you know 
the moisture produces a violent reaction when any uranium 
compound is reduced either with calcium or with sodium by 
any process. On a laboratory scale it is not apparent but 
when you have 50-70 lbs. in the charge or even 20 lbs. the 
reaction is quite violent. 

Of course it will be desirable to insist on the 
calcination of the oxide before shipment so that at least 
part of the moisture will be removed. It could be pointed 
out that the domestic producers were supplying us with 
uranium oxide which tested .005 of 1% of moisture. 

Very truly yours, 

~¢jn 
PPA:A 

METAL HYDRIDES INCORPORATED 

~~~?~ 
P. P. Alexander. 

-



' 'HYDRIM ET " P RODUCTS 

TITANIUM HYDRI DE 

ZIRCONI UM H YD RID E 

T IT A N I U M M ETA L 

ZIRCON I U M M ETA L 

URANIUM M ETAL 

TH O RIUM M ETA L 

VANADIUM M ETA L 

METAL HYDRIDES INCORPORATED 
F ACT O R Y A T 

12-24 CONGRESS ST .. B EVER L Y, MASS .. TEL. 1875 

MAILING ADDRESS: BOX 816. CLIFTON , MASS. 

May 27, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

" HYDRIM ET " PRODU C TS 

COPPER~T ITANIUM 

C OPP E R-Z I RCONIUM 

C HROMIUM-N ICK£L 

CHRO MIUM-I RON 

B E R YL LIUM- NI C K £ L 

URANIUM- NICK EL 

Tll'ANIUM - NI C K EL 

With further reference to uranium oxide, if this 
oxide is already in New York and it could not be calcined 
somewhere without delay, then it will be just as well to 
send all of it to us immediately. We have no facilities 
as yet for calcining it at a fast rate but we could start 
calcining it in small batches and probably by the time 
the order comes through we would have enough to start. 

In the meantime we will order a suitable furnace 
for calcining the oxide at a fast rate. The only thing 
we will need is the assignment to us of a priority number 
so that we could order a special retort made of chromium 
nickel alloy. 

The cost of calcining at our plant will be high 
yet it will be far cheaper than to lose time by waiting. 
As I said, the only way we can produce uranium for you at 
such a low price is to eliminate any possible delay. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander . 



" HVDRIMET" PRODUCTS 

T ITANIUM HYDRIDE 

Z IRC ONIUM HYDRIDE 

TITANIUM M ETAL 

Z IRC ONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAl. 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY. MASS .. TEL. 1875 

MAILING ADD RES S : BOX 816. CLIFTON . MASS. 

May 28, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard; 

" HYDRIM ET'' PRODUCTS 

COPP E R-TITANIUM 

C OPP R-Z IRC ONIUM 

C HROMIUM - NI C KEL 

C HROMIUM- IRON 

BER Y LLIUM - NI C KEL 

URANIUM- NICK EL 

T IYANIUM - NICKEL 

We are having trouble with the uranium oxide which 
you sent to us by air mail. Our first tests showed that it 
contains considerable moisture. Therefore we had to calcine 
it yesterday all day long at 900°C. Our tests this morning 
indicated that on heating to 950°C the loss is still .45 of 
1% and by calcining the samples in the laboratory to the 
still higher temperature of about lOoooc the tested samples 
lost about 3%. It means that it contains either some vola­
tile compounds or combined moisture in considerable amounts 
and we have to eliminate this volatile matter, whatever it 
is, before we can start the reduction to metal. Therefore 
we have to calcine again today in vacuum at high temperature . 

We cannot go too high in stationary furnaces be­
cause the material will sinter. Therefore it will be quite 
imperative for us to build the proper calcining furnace 
with rabbling arms, just as quickly as possible. We are 
going ahead with this plan already. The only thing we need 
now is a priority number on this job so that we could obtain 
the necessary nickel. I hope you will discuss this mat t er 
with Dr. Mitchell and Dr. Pegram . We will do the best we 
can to push this work through but we need your help to do 
it quickly. 

There is no sign of any kind of the first shipment 
of oxide sent by freight. Was it sent from New York or from 
Canada? 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

P. P. Alexander 
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" HYDRIMET" PRODUCTS 
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"HYORIMET" PRODUCTS 

1'1T A NI U M HYD R I DE 

Z IRCO NIUM HY DR I DE 

TITAN I UM M ETA L 

Z I RCONIUM M ETAL 

U R A NI UM M ETAL 

TH O RIUM M ETA L 

VA N ADIUM M ETAL 

METAL HYDRIDES INCORPORATED 
F ACTO RY A T 

12-24 CONGRESS ST .. B E VERLY. MASS., TEL. 1875 

MAILING ADDR ESS: BOX 816, CLIFT ON. MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

June 3 1 1941 

COPPEA~TITA NIUM 

C O PPE. H· Z I RCO NIUM 

C HROMIUM- NI C K E L 

CHRO MIUM - IRON 

B E R YL LI U M·N IC K I:: L 

URANIUM- N ICKEL 

TITANIUM · NI C K E L 

I received your Special Delivery letter this morning 
which I have already answered in part by vire as requested. I 
am also sending a copy of tb..is letter to Dr. Mitchell as re­
quested. 

Last week I was informed that the Port Hope refinery 
is temporarily closed since they have a large amount of radium 
and especially uranium oxide in stock. Their stocks are 
especially high on uranium oxide since the export of this 
material to Europe has been stopped, and in the past they were 
not successful in disposing of the surplus of the oxide in this 
country. It will be necessary to check up as soon as possible 
whether their Port Hope refinery is entirely closed or whether 
some departments are still running on part time. I could write 
directly to Mr. La Bine, president of the company, who showed 
me their Port Hope refinery some time ago. However, perhaps 
this point could be checked up through Mr. Pregel. I probably 
will see him next week when I come to New York . He knows that 
I was developing various uranium-nickel alloys for many years 
and the question of moisture, etc. I discussed with him long 
before Columbia University began its present investigation. 
Your thought that we should visit the Port Hope refinery of 
course is very good and personally I will be most anxious to 
visit that refinery again and discuss various points with their 
chemists. But first of all we have to find out whether the 
refinery is open or not, second, we have to get permission from 
the president of the company, and third, we have to find out if 
their chemists will be allowed to give us the desired informa­
tion. As you know, some of the details in the manufacturing 
processes are guarded as manufacturing secrets and most valuable 
information is never given out . Merely .walking through their 
refinery will not give us this information. 

The results which Dr. Mitchell obtained at the Bureau 
of Standards on the loss by ignition check up very well with 
our s. 

First of all the oxide should be as free from moisture 
as possible . Otherwise it will slow down very much our very first 
operation. Second, it must be of uniform composition . That is, 



M ETAL HYDRID ES INCO R POR A TED 

B EVER L Y, M ASS. 

Dr. Leo Szilard -2- June 3, 1941 

the ratio between U02 and uo3 should be constant in all lots. 
As you know uranium oxide is an unstable compound and during 
various treatments or even when standing in air it changes its 
composition. For instance, you may, by some trea tment, produce 
almost pure U02 but it will not remain in that state and gradu­
ally part of it will oxidize to U03. Furthermore, it will not 
oxidize entirely to U03 but will reach a certain state of equili­
brium which will be different under different conditions. For 
continuous production therefore it will be quite imperative 
before treating successive lots to give them a preliminary treat­
ment, bringing various lots to the uniform condition, whatever 
it may be. It is for this reason that I am beginning to believe 
that the best solution will be to give the preliminary treatment 
which of course is calcining under special conditions of temper­
ature and atmospheric control, in our own factory in spite of 
the fact that I hate the thought of adding this additional opera­
tion to our process. As far as immediate steps are concerned, I 
believe that to eliminate the delays which are the most costly 
part of the whole process, it will be better if the first ton of 
oxide be shipped to us right away from New York so that we could 
start putting it in the right condition so that when the order 
will come through we will be ready to start immediately the 
production of metal. Probably this will be the quickest and in 
a way the cheapest solution unless you know some place where they 
will be willing to calcine this first ton without delay under 
given conditions and without danger of contamination with other 
materials, such as silica and other materials which may come ·from 
refractory bricks of the calcining furnace. The only place where 
I think the calcining could be done quickly and without contamina­
tion is the Port Hope refinery. Their small furnace was running 
continuously on this particular operation and they know how to do 
it. But to get freshly calcined oxide from Port Hope even if they 
open up the factory right away for this particular operation will 
take considerable time and I am sure if we wait for them we will 
be without oxide by the time the order for uranium will be put 
through. 

The hundred pounds of oxide 1rvhich was sent originally 
by Mr. Pregel by freight is still in transit somewhere and has 
not shown up as yet in Beverly. This is only a small illustra­
tion of what we can expect on shipments from Canada. 

The uranium made last week seems to be of excellent 
quality and is now being air dried. 

Very truly yours, 
METAL HYDRIDES INCORPORATED 

PPA:A 
cc: Dr. D. P. Mitchell. 

P. P. Alexander. 



" HYDRIMET" PRODUCTS 

TITANI U M HYDRID E 

ZIRCONIUM HYDRIDE 

TITANIUM M ETAL, 

ZIRCONIUM M I!TAL 

URANIUM MF.:TAL 

THOR IUM M ETAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
F ACTORY AT 

12-24 CONGRESS ST .. B E VERLY. MASS .. TEL. 1875 

MAILIN G ADDRESS: BOX 816 , CLIFTON , MA S S . 

June 4, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

'' HYORJM ET" PRODUCTS 

COPPER-TITANI UM 

C O PPE R-Z IRC ONIUM 

CHROMIUM- NICKEL 

CHROMIUM~ IRO N 

B ERYLLIUM -NICKE L 

URANIUM - NICKE L 

TITANIUM- NICKEL 

' \ ' \ 

Your first lot of 70 lbs. of uranium metal has 
been made. It was air dried and is tonight going into a 
vacuum oven for twenty-four hours. It will be shipped to 
you Friday morning. 

It was tested by grinding in a mortar and heating 
to over 150°C without ignition. It is not pyroforic. In 
fact, we are absolutely certain that none of the lots will 
have any pyroforic properties. Some of the samples of the 
powder were hammered on the anvil into tiny flakes, indicat­
ing that the metal is ductile and could be pressed without 
a binder. 

The first lot of 100 lbs. of oxide finally arrived 
at four P.M. today. Unless it is free from moisture which 
is most unlikely it will be calcined tomorrow and ground 
to the desired fineness Saturday. 

At the same time we are making alterations on our 
furnaces since this first run indicated that some changes 
had to be made. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
cc: Dr. D. P. Mi tchell. 

Copied by FLL June 5. 





Dr. P. P. Alexander, President 
etal Hydrides , Incorporated 

Bo:x 816 
Cl1fton 1 Massachusett 

Dear Dr. Alexancera 

June 7, 1941 

As I rrentioned to you over t he telen!1one, t he rinted 
form of the contract makes . t cle~.r that n c·~se of' non-delivery 
the contractor should not be lir ble to . ay der.r·~ges if the <ielay 
in aelivery is cue to unforeseeable causes beyon the control 
of' the contracaor, etc. 

Since you feel uneasy about this noint , I have telenhoned 
Mitchell and suggested tl.a.t he snoula. try to insert a paragraph 
in t.he printed form of t 1 

... e contr·:wt. As r-~ tentative suggestion 
for such a paragraph I put forward the follo dng text. 

•~he manufacture of the uranium metal under th 
resent contract will be carr:'iec out by Metal 

Hydrides Incorporated by a process which has 
not previously t>een a-pnlied on an inc' strial scale. 
It is therefore understood that technic~l diffi­
culties 1 i ht be encountered in t he .. a...rwfacturin 
of this r.aetal which migpt prevent deli very of t11e 
snecified amount of 7000 pounds of metal within 
th specified eriod of six mont • In inter reting 
the·foregoing paragr aph of this contract sueh techni­
ca.l difficulties will be co ns:tder~:,d as unforeseeabl 
causes of delay beyonc t ne control of .tal .Hydrides 
Incorporated .• 



Dr. P. P. Al x nd r, ge 2 .run 7, 1941 

I h ve ex lained t itchell th t f much el y ould 
be c used in pl cing the contract by inserting such para­
graph into th rinted form, it oul ardly a ear orth 
hil holding u th contr ct on this score. It wo,ld em 

inconc iv bl that in c of n n-celivery u to technic~l 
difficul t1.e , Dr. Brigg s·tould ant to go beyon cancelling 
the contr ct . In this c·se you oul 1 ve receive yment 
for th amount f etal delivere •ithin the s ecifie· six 

nths p riod, n woula not .make furt_ r ce~~ ries. 

0 the other h nd, if a u r graph o e hat along th 
in t · t! ve ug este coula be in erted wit o1t causing 

muc el y, t v.·ould certain y do no L rrr. to nybody. 

I ho e v ry ~ueh th t it 111 b possible to send you 
a contract signed by Dr. Brig · s ei tl~ r 1 th or without some 
such inserted r graph into t ... e rinted for at the la.te t 
by Tue day. 

A oon s the contract is ignec by both . ~rtie , I 
can ship you by rlail y Expre & 1000 pound of urani . oxide 
fr~ the ew York stock, n ti~ lat r deliverie o·ld t . en 
be ade direct ~ron Port Ho1e in tin can nc contain, so 

hon 1 less uoisture. About 5 tons of oxiue could be 
liver d to you, ecording to r. Pregel, ithin ix eks, 

so that I do not .nticin t , ny del· y n this cor • 

A I entione to you before, we really ou ht to nave 
for tbe nur ose of 3ur ex eriment 14,000 pounds of met 1 
r ther than 7000. Accord1. ngly, · ·e h- ve ,.s ed for n . pr>ro­
pr1 tion for anotl er 7000 poun s fmetal nd · ho t .- t 

e l:.all h. ve A f vor ble an er to )Ur recuest so-.eti7 e ~ 

~-
ith be t 1 'h 

Your s"'ncerely, 

(Leo ~zilard) 
LStH 



METAL HYDRID ES INCORPORATED 

B E V E RLY , MA SS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

June 8, 1941 

Your seventy pounds of uranium were ready yesterday but 
during the packing we discovered that part of it was not suffi­
ciently dried. Therefore we had to t ake it out from the cans 
and dry this part again overnight. Today it passed all the tests 
and is already packed in the box and ready for shipment. If it 
were possible I would send it by air express but according to 
government regulations, powdered metals cannot be sent by air 
unless special permission is requested. The box is too heavy 
to be send by messenger since one man cannot carry it. So we 
are forced to 'wait until tomorrow morning and will send it the 
first thing by railway express special delivery. It will be in 
your laboratory without fail Tuesds.y morning. 

I am sorry you will be disappointed, but we cannot send 
out material which is either not suitable or not safe for trans­
portation or handling. As you know, uranium metal cannot be sent 
in moist condition since accidentally it may be overheated during 
transportation and be partially oxidized. 

Numerous samples from this lot were taken out and given 
exhaustive tests to be sure the material is not pyroforic and is 
quite safe to handle. Of course in the factory we purposely 
handle this material before shipment in a much rougher way than 
you will ever handle it in the laboratory. Also the test speci­
mens are heated to a considerably higher temperature than speci­
fied in our contract. 

In handling dry uranium powder, however, as in the case of 
a number of other metal powders, you have to be extremely careful 
to avoid the generation of static charges and the production of 
sparks which vdll ignite the material. In filling various con­
tainers you have to use metal spoons, metal funnels, and prefer­
ably connect them from time to time with the ground. Also to 
handle small lots at a time . You can put on the tray a certain 
amount for immediate filling and the rest of it can be in the 
can away from your work. It is also desirable as much as possible 
to transfer the material by spooning and not by pouring it in a 
continuous stream through the air which creates dust (an explos­
ive mixture) and of course is not good to breathe. 

Please excuse my giving you such detailed and possibly 
unnecessary information, but I feel that in this new field we 
have to cooperate very closely and share all available inform­
ation to achieve the desired results. 

( 



METAL HYDRIDES INCORPOR A TE D 

BEV E RLY. MASS. 

Dr. Leo Szilard -2- June 8, 1941 

In connection with the pyroforic qualities, you will 
remember tbat we had only one lot which came out that way and 
we know now how to control this condition. Furthermore, that 
particular lot which showed strongly pyroforic properties and 
part of which was kept for further observation, is being test­
ed from time to time. After standing for a considerable time, 
apparently it loses its pyroforic properties. Yesterday I 
was testing again samples from that material and found it far 
less pyroforic. In fact, I am almost inclined to think thax­
arfer awhile it will lose its pyroforic properties entirely. 
This is extremely important of course since it indicates that 
uranium in service will have a tendency to become safer to 
handle in whatever apparatus it will be used as time goes on. 
In other words, the pyroforic qualities as found also in the case of 
other similar materials are encountered only in freshly prepared 
material and that they gradually die away. It is another reason 
why I would like to have more time between actual production of 
the material and shipment to you. Then we will be sure that 
nothing will happen to the material after it leaves our factory. 

We have started already working on the second lot of one 
hundred pounds of uranium oxide. By the way, we found on the 
first lot, that a hundred pounds of uranium oxide gives about 
seventy pounds of metal. We had to add only a very small amount 
of uranium produced from our own oxide to make up the seventy 
pounds of metal which we are shipping to you Monday morning. 

Please be assured that we are working on this problem and 
will continue to do so seven days a week, to give you all the 
uranium you need as quickly as we can. But at first we have to 
go slowly and be on the safe side. It is for this reason I 
wish the uranium oxide could be sent to us as quickly as possible 
so that we could start working on it as soon as possible. 

I just received the priority forms from Professor Mitchell 
with his recommendations and will return them to him promptly . 
As I can see now, we will need a number of additional apparatus 
and instrunents of which we never thought before we started this 
work. 

I will see you next week either Thursday or Friday when 
I will be in New York. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

9-

PPA:A P. P. Alexander 
cc: Professor D. P. Mitchell. 
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June 14, 1941 

Dr- P. P. Alexand r 
tal Hydrides Incornorat d 

Box 8161 Clifton• assachusetts 

De Dr. Alexander& 

Am I correct to assume t hat t t e twenty-fiv 
pounds of metal h1ch you suppli to us ( receding the 
delivery of seventy pounds of raetal) was made from ur n­
ium oxid . obtained from Carbide and C rbon? 

If this assumption is correct, some of the boron 
y hav com froru this oxide hich e have so far not 

te t d for boron. 

Could you pleas , therefore, if my assumption is 
correct, send a few pounds of the Carbide and Carbon 
oxide which you used in the taste t manner to Profe sor 
D. P. Mitchell, care of Dr. Aoad n, National Bureau of 
Standards, Washington, D. c. Could you nleas label thi 

amnl "uranium oxide sa:m.pl 101n for future refer nee. 

Your sincerely, 

[ . /; . 

(Leo Szilard) 
LS:FLL 

ccs 1-Pegram 

It 
------J~ot 

1-Fer mi " 
1-Szi1ar d V 
2-Mitchel1 
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J me 17, l 41 

Dr . P. P. ~l x~nder 
etal Bydrides Iueo:rpor·t d 
OX 016 

Clifton, M.ssaehus tts 
D ar Dr. Alexander: 

I am wr1 tin& to l t ou know th tt the 
lOO nounds of uranium oxide are b~1ng shipped 
tod y 'by ra.il\vay expr&ss , d re s to •our . . ' 
I c tory, ln response to yott' telegrru., which 
arrived today. 

CCI 1-Pegrruo. 
2- l!itchell 
1-Fermi 
l -Szilard 

oincerely your , 

~ ~~ 
(Leo .., z11ard) 



METAL HYDRIDES INCORPORATE D 

B EV E RLY, MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

June 17, 1941 

I just received a telegram from Professor Mitchell 
requesting us to re~~e 35 lbs. of uranium metal using re-cast 
calcium, 200 lbs of which were received from the Union Carbide 
& Carbon Corporation. The represent a tive sample of this calcium 
has been taken from the batch and vrill be sent today byr express 
to Dr. Rodden. Yesterday we sent him a sample of uranium oxide 
produced from domestic ore by the Union Carbide & Carbon Corpora­
tion. It was marked Sample 11 101 11 • The new calcium has been pro­
cessed already into calcium hydride and as soon as we receive 
from you an additional batch of uranium oxide we will make immed­
iately 35 lbs. of uranium metal. 

The contract was signed last week but was held up on 
account of the bond for the full amount of the contract, that is, 
$40,000. We had to pay $100 for this bond to the insurance com­
pany. However, it was sent to Washington yesterday by special 
delivery and Dr. Briggs probably has it on his desk already. 

' 
We are experimenting Fith a special way of filling 

vessels with powdered uranium which eliminates the dust problem 
and gives a very much higher densi tY*than that obtained vrhen the 
vessel is filled by powdered material simply by shaking it. If 
we are successful with these experiments we could undertake the 
filling of all the vessels in our factory. This '''ill simplify 
your problem and eliminate delays and any danger in handling 
after it leaves our factory. 

If the analysis on the re-cast calcium will show that 
it is satisfactory for the reduction of oxide, we would like very 
much to start immediately the production of uranium with this 
calcium~ than to wait until the Union Carbide & Carbon Corpor­
ation is ready to supply us v.,r i th the new grade of calcium free 
from undesirable impurities. 

In agreeing to such a low price on uranium we assumed 
that there will not be any delays in production and that we could 
start immediately by producing 75-100 lbs. per day. In fact, to 
eliminate any delays we bought three tons of calcium metal and 
one and one half tons of this calcium have already been processed 
into calcium hydride. Now if we could not use this calcium hydride 
we have to start from scratch and you can easily see why we are so 
anxious to start production now as soon as possible even by using 

--'f of. "' tO. 



METAL HYDRIDES INCORPORATED 

BEV ERLY, MASS. 

Dr. Leo Szilard -2- June 17, 1941 

more expens ive calcium since dela ys cost us much more. 

Plea se be assured that we will do everything possible 
to facilitate your great task in developing the use of this mater­
ial for a special purpose and in fact, all our plans are to orient 
all our activities and to specialize on the production of uranium 
metal by gradually dropping other fields less essential at the 
present time. It is becoming quite apparent that in the production 
of high purity uranium the factory must run exclusively on the pro­
duction of tha t metal, otherwise we could never be sure of small 
contaminations of the material, insignificant in ordinary fields 
of metallurgy but unacceptable in this particular case. In return 
we would like to ask you to do all you can to expedite matters and 
reduce delays which for a new small concern like ours are very 
costly indeed. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 

P.S. The sample of uranium oxide sent to Dr. Rodden was marked 
#101 as requested in your letter of June 14th, and not #102 as 
mentioned in your letter of June 15th. 

~a . 



METAL HYDRIDES INCORPORATED 

BEVERLY . MASS. 

Dr. Leo Szilard, 
Depa rtment of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard; 

June 22, 1941 

Referring to your inquiry on the subject of 
thorium metal, please note that we are producing this 
metal now in small lots for various laboratories and our 
price in pound lots is $50.00 per pound. The metal comes 
in the form of fine powder and is degassed in vacuum at 
high temperature for several hours so it is essentially gas 
free metal. The purity is in the order of 99.5% depending 
on the oxide used on that particular job. In 50 lb. lots 
our price will be considerably lower, and in view of the 
importance of the experiments you are planning to under­
take we are willing to produce this 50 lbs. lot at the 
price of $20.00 per lb. 

Please note that our check up on the price of 
sufficiently pure thorium oxide indicated that it is rapid­
ly rising and already is in the range of $5-$7 per lb. The 
metal is radio-active and we have to take extreme care during 
its production. 

Please note that in view of the fact that in the 
last few weeks we have received inquiries for the produc­
tion of this metal for export to England, we are investiga­
ting this whole field and probably in a year or so we will 
be in a position to produce this metal on a large scale and 
at a lower price. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



METAL HYDRIDES INCORPORATED 

BEVERLY . MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

June 22, 1941 

Referring to your inquiry on the subject of 
drying uranium oxide, this operation could be performed 
by anyone possessing special equipment very quickly and 
at a low cost. In our case, however, our equipment was 
designed for an entirely different purpose. 

Of course we can dry any oxide to any degree 
but it will be a long operation and comparatively quite 
costly since our special equipment must be cleaned before 
and after in a most thorough way on account of the poisen­
ous character of uranium oxide. This requires great care 
and of course will be costly. To dry three tons of uran­
ium oxide and afterwards grind it since it does sinter, 
will cost about $400. 

However, if you cannot send your oxide back 
to Canada for drying, and if no one else is willing to 
do it for you, we will be glad to do this job for you. 

Very truly yours, 

tmTAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 



METAL HYDRIDES INCORPORATED 

BEVERLY, MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

June 22, 1941 

The date of my trip to Washington is not definite­
ly settled. If it be during the latter part of next week I 
will endeavor to stop in New York on my way to Washington. 

We were developing a method of producing our own 
calcium hydride made directly from lime and with that cal­
cium we have already reduced various refractory oxides on a 
small scale such as chromium, zirconium and titanium. There 
will be a little difficulty in applying it to the reduction 
of uranium oxide yet if we finally build our special furnace 
for this calcium hydride production and if we overcome the 
anticipated difficulties with the reduction of uranium oxide 
it will give us a method of production of uranium on a large 
scale, that is several tons a day, with an absolute guaran­
tee of the complete absence of boron since we can always 
find calcium oxide which is absolutely free from boron com­
pounds. In that case we will be entirely independent from 
the supply of a suitable calcium chloride and metallic cal­
cium. This, of course, is in the future. However, we are 
going ahead with this scheme and have already ordered a 
continuous furnace of 6 1 internal diameter. 

Unfortunately on account of priorities this 
furnace instead of being already installed in our basement 
probably will not be ready for another eight or twelve 
months and possibly longer. I am writing you on this sub­
ject merely to indicate the future possibilities of produc­
tion of uranium absolutely boron-free on a large scale. It 
is this subject which I would like to discuss with you at 
our next meeting. 

If I could not manage to stop on the way to 
Washington, I will try to spend half a day in New York on 
my return trip. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

~Ob..r~~-
pPA:A P. P. Alexander. 
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' ' HYDRIMET" PRODUCTS 

TITANIUM HYOHIO£ 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

21RCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY. MASS .. TEL. 1875 

MAILING ADDRESS: BoX 816. CLIFTON . MASS. 

June 26, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

''HYDRIMET"' PRODUCTS 

COPPER-TITANIUM 

COPPER-ZIRCONIUM 

CHROMIUM-NICKEL 

CHROMIUM - IRON 

SERYLLIUM - NICKEL 

URANIUM-NICKEL 

TITANIUM- NICKEL 

I have your two telegrams and will go ahead 
with the making of thorium metal but I do hope that the 
appropriation will come through and that you will not 
have to use your own money to conduct this experimental 
work. 

I must know right away whether the thorium 
oxide of the quality supplied by the Maywood Chemical 
Works is alright to use for making thorium metal for 
you. I sent two samples of thorium oxide to Dr. Rodden, 
one from the Maywood Chemical Works which I previously 
used on the production of high purity thorium and 
another sample obtained from the Philipp Brothers, Inc. 
They are only brokers and I do not know the origin of 
their oxide. 

Please let me know by wire if it will be 
alright to use on your order the oxide from the Maywood 
Chemical Works. Then I will order immediately the 
necessary supply from them. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
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M ETAL HYD R ID ES INCORPORA TED 

BEVERLY, M ASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 3, 1941 

This morning we had a visit from a representative of 
the Bureau of Explosives who was investigating the cause of 
the ignition of our package during its transfer from one train 
to another. 

It appears that 35 lbs. of uranium which was sent yester­
day af ternoon, during the re-loading from one train to another 
in Boston, got accidentally overheated or was unduly shaken up 
with the result that the uranium started to burn. Since the 
ordinary fire extinguisher used by the attendant did not stop 
the combustion they called a special truck from the nearest 
fire department which tried to put out the fire with water, 
which also did not do any good. So they simply removed the 
package to an isolated place and let the contents burn up. 

The uranium on this order after it was reduced to metal 
was standing in our factory for a week and it was handled in 
different ways. Since it was lumpy at first it was crushed to 
powder, loaded into cans which were standing uncovered for 24 
hours. Then the cans were filled with nitrogen, sealed and left 
standing for another 24 hours. Nothing abnormal could be detected. 
Representative samples of this material were tested to be sure 
the material was not pyroforic, that is by crushing and rubbing 
in the mortar and heating to l00°C for fifteen minutes. No 
ignition or overheating was detected. The cans were tightly 
bound with wire which was connected ~o the outside of the box 
so as to ground the cans and avoid any possibility whatsoever 
of an accummulation of static charges due to the rubbing of the 
particles if they were shaken. The packed box was standing in 
the factory for several hours before it was shipped. Furthermore 
a representative sample which was collected from different parts 
of the produced material was left in the factory and was tested 
today to see if it is pyroforic. The material was ground in the 
mortar and then heated for fifteen minutes to exactly l00°C in 
air without showing any signs of ignition or sparking. We feel 
therefore that we did every possible thing in our power to assure 
the safety in the production and transportation of this material 
to you. 

Now the question is of the charges for this material. 
Of course we fully insured this material before it was shipped 
by express and we can collect the full amount from the express 
company. However, it will give very undesirable publicity. So 
far, except for the representative of the Bureau of Explosives 
no one knows what was in the package. 
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B EV E RLY . MASS. 

Dr. Leo Szilard -2- July 3, 1941 

If we start collecting insurance we have to give full 
information of what material was packed in the box and to whom 
it was going. Furthermore, if the express company finds out 
that the contents were uranium they may object to paying the 
insurance on the grounds that it is a new mysteriou s explosive 
with which scientis t s are experimenting and will refuse to pay. 
Therefore we would have to bring the action into the courts. 
This again will create still more publicity. 

I am wondering therefore if it would not be much better 
and cheaper in the end to all concerned if you agree that this 
material was a part of your seven thousand pound order and allow 
us to charge you in accordance. 

The real cause of this fire is of course a mystery but 
perhaps the next shipment we will forward to you by special 
truck and then we will be sure that it is not accidentally over­
heated or too roughly handled, which perhaps was the cause. 

Please let me know what decision you will take on the 
above and also if you wish us to go ahead next Monday with the 
production of thorium metal for you, or first replace the 35 
lbs. of uranium, and then proceed with the thorium metal. 

Please note that our factory will be closed on account 
of the holiday until Monday morning. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 
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Dr. P. o, Alex n er, p~ e ' July 7 , 1 41 

your v cuum umps are not good e <:> · gh, :-:teybe a tr .y 
containing calcium hydride co 11 be ple..ced on top of 
th· uranium in t~c furnace to revent an oxication or 
th"' met 1 dur n t 1ie operatio-n. After thi.... o eration 
the ~~rn~ce woulc h.ve to e allo ed to cool an: tnen 
c&rbou dioxide ··~, ul ~lave to be dmitted into th. 
fu1~1ace in order to Jrevent ·dsor tion of oxygen . 

I ·onaer Yhlether yo 1 and. 'Ir . Dcvi s tl ink 
that t .. i experiment sho ld be erforr!led? Of cour e 
it would be best. to use ~Jyroforic uranium for this 
test in order to see at once ~~1:lethex· or not the pro o sed 
treat ment ikes the ur.:mium non- pyroforic . 

Yourr- ver truly , 

V~A 
LB·H (Leo Szilard) 

cc: 1 - Pegram 
1 - Fermi 
1 - Szilard 
2 - Mitchell 
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BEVERLY. MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

In accordance with your previous request and your letter 
of July 7th we are proceeding now with the production of thorium 
metal. Unless we will have excessive losses the total amount 
produced will be 50 pounds. 

With regard to uranium, I noted with great interest both 
theories giving tentative explanations of the cause of the burn­
ing of the last shipment of uranium. However, by long training 
I am essentially a research engineer and guide my developmental 
work only by concrete facts obtained through direct experimenta­
tion. It is a slow and cumbersome process but in engineering 
and manufacturing fields it gives safe results. 

We had a similar problem in the production and shipment 
of pure degassed titanium metal in powder form. When we first 
produced a few hundred pounds we had so much trouble .wi~~mall 
fires during its handling and packing that our losseB;fri--the 
productJrpna~~~is material were far more than what we could 
produce~even on a very small scale. But we kept on and one by 
one the difficulties were eliminated. Now we know how to pro­
duce and keep titanium metal in storage in our factory in ton 
lots indefinitely without any deterioration whatsoever. We 
found a safe method of packing and shipping this material and 
during the last two years we have produced and shipped without 
any accidents several tons of pure degassed titanium powder. In 
the case of uranium we know now how to produce and keep in the 
factory with perfect safety and without any deterioration uran­
ium metal in powder form. Now comes the problem of a safe method 
of packing and shipping it, and the only way to do it is to keep 
on producing it in increasing quantities. There will be some 
fires and some losses but that is the price of any new develop­
ment. We are doing all we can on our part and certainly don't 
expect to make very much profit on this order. In fact, by 
this time it is a physical impossibility. 

On the other hand I am hoping that the Bureau of Standards 
or whoever finances this research work, will agree to accept its 
part of the additional charges or losses during the production 
of the first few hundred pounds of the material which was never 
produced before anywhere except in gram lots. 

I am suggesting first of all for the sake of arriving 
quickly and safely at the desired solution, not to wait until 
some special grade of calcium be produced, but to go ahead and 
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keep on producing in small lots but continuously the material 
which will be necessary to experiment with. The problem of 
packing, transportation and storage is independent from other 
problems connected with it and therefore should be solved with­
out delay. Uranium so produced probably will not be pure enough 
for your final use but it will be perfectly alright for experi­
ments on pressing into spheres, sintering if so desired, etr.c. 
and of course could be used for experiments which are now being 
conducted by Dr. Urey on a small scale. Anyhow this is the 
price of the development which both parties to the contract 
must share equally. 

With regard to the cause of the actual fire in Boston, 
I have no theory but I listed every possible cause including 
even sabotage, and one by one we are investigating them. The 
Bureau of Explosives and the Federal Bureau of Investigation 
who were already on the job are of the opinion unofficially at 
least that it was due to some perfectly natural causes. It 
should be taken into consideration that the temperature and , 
humidity in the factory and in Boston were unusually high. The 
uranium was packed in a regulation wooden box which formed with 
the packing a very good heat insulation, and without any ~uestion 
the box was handled very roughly during transportation, perhaps 
even being thrown about. If any slight overheating due to the 
friction of the loose powder, slight surface oxidation produced 
by traces of moisture left, or any other cause occurred, the 
heat could not be dissipated and the temperature in the cans 
rose above l00°C and possibly to 130°C which is the ignition 
point of uranium in air. Since the cans were filled with nitro­
gen the ignition was not very rapid since uranium combines with 
nitrogen at low temperatures only s l owly but it does form nitrides. 

With regard to the tightness of the cans, of course if a 
vacuum was established inside of the cans, the air would leak 
through since this type of can never could be considered as 
vacuum tight. 

However we have to find out how to do these things effi­
ciently and safely before we start production of pure uranium 
which you could not afford to lose by any such cause as that. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A 
cc: Dr. D. P. Mitchell. P. P. Alexander. 
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METAL HYDRIDES INCORPORATED 

BEVERLY. MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

Lf. 

~4)._! 1-\L\ l\\ LV\ 
July 12, 1941 

I discussed with Dr. Briggs the business side of the 
production of uranium. In the development of production on a 
factory scale of such an unusual metal as uranium, there are 
and there will be so many problems to solve that unless the pro­
cess is carried on more or less continuously and over a consider­
able period of time we could not expect to get the desired results. 
If high purity is necessary the whole factory must be run contin­
uously on the production of this particular metal, otherwise 
contamination could not be avoided. 

Dr. Briggs asked if I will be willing to extend this 
order or rather to accept a new one for another seven thousand 
pounds at the same price which would give us a longer period to 
work out all the difficulties. I indicated my willingness to do 
so and told Dr. Briggs that if more costly calcium will be re­
quired or other costly additional operations be introduced, the 
price should be adjusted. Probably he will discuss this matter 
with you and Dr. Mitchell at some future time. 

At Dr. Briggs' request Dr. Rodden stayed over one day 
so I had the pleasure of meeting him and looking over his labor­
atory and experimental set-up where they are producing uranium 
chloride and pure uranium by the James process. I understand 
that when the late Professor James of the University of New Hamp­
shire used this process many years ago, he produced small amounts 
of extremely pure uranium, in the order of 99.9% pure. Dr. Rodden 
who came to the Bureau also from the University of New Hampshire 
of course knows all the details of that process and undoubtedly 
will gradually increase the scale from a purely laboratory ex­
perimental one to a scale where larger quantities could be pro­
duced. I doubt, however, that a very large scale of production 
could be undertaken by this process without considerable further 
development. 

I can see the great advantage of this process for the 
production of small fused discs or other small solid objects. 
However, with the increase in the size of the charge per crucible 
the difficulties will increase many fold. The larger masses of 
metal after reaction will not cool off quickly enough and as you 
know, molten uranium will attack and reduce every known refractory. 
The products of reaction, that is calcium chloride, might be 
trapped in blow-holes and the usual voids present in all rapidly 
fused and solidified material. I doubt very much if complete 
spheres of fairly good size and free from blow-holes and impuri­
ties could be cast by this method. To produce sound castings it 
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will be imperative to make a second fusion of the produced metal 
in a high vacuum high frequency furnace, and I understand that 
Dr. Rodden agrees with me on this point. However, it is too early 
to say anything about the process. I only hope that Dr. Rodden 
will continue to develop this method for a considerable time yet 
at the Bureau of Standards, and gradually enlarge the size of his 
ingots before the process is transferred to our factory. 

Dr. Briggs suggested that to speed up our development 
I could send to Dr. Rodden directly any samples which should be 
analysed. · Now we are coming to a stage in the process where the 
chemical control must be most rigid and the check analysis made 
periodically in at least two independent laboratories, otherwise 
we may run into great difficulties and lose unnecessarily quite 
a lot of material. 

With regard to the causes of spoilage of uranium due 
to overheating and burning, we are making a most thorough check 
on all the samples which were made during the last few years. As 
I said, we have no theory as yet but everything points to surface 
oxidation as the cause; first, due to the moisture left in the 
powder after incomplete drying, and second, to the infiltration 
of air. We have some glass jars kept now over a period of more 
than a year with apparently tightly screwed tops, and yet one 
can see the gradual oxidation which progresses from the top layer 
downwards. In some jars the oxidation affected only the very thin 
top layer, whereas in the oldest specimen the oxidation reached 
from the top almost to the bottom of the jar, and the demarkation 
between the very dark material and the light brown can be clearly 
seen. 

We have also a fairly good idea of the cause of the 
burning of the last shipment which was also caused by the oxida­
tion. Only in this case it was accelerated by the extreme heat 
and humidity and probably by the throwing of the box during the 
re-loading. The moisture of course reacts with the uranium pro­
ducing oxidation and overheating and the released hydrogen pro­
duces over-pressure and finally the prying off of the lid. If 
the already over-heated material was spilled inside of the wooden 
box on more or less damp excelsior packing, further overheating 
and ignition followed very rapidly. 

On the other hand, the uranium which we kept in stock 
for long periods of time under conditions which excluded oxida­
tion completely, remains absolutely unchanged and of bright 
silver color, and no overheating of any kind was observed. 

We are going ahead with our experiments and further 
investigations and at our next meeting we will discuss these 
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matters in detail. However, it is becoming quite clear that 
first consideration should be given to a better design of the 
container and a more thorough drying of the material sealed 
in it, and also some other changes in the production proceedure. 

Part of your thorium metal has already been produced 
and is being dried. It appears to be of excellent quality and 
absolutely free from hydrogen . 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

P. P. Alexander. 
PPA:A 
cc: Dr . D. P. Mitchell. 



METAL HYDRID ES INCORPORATE D 

B E V ERLY. ~ASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 15, 1941 

Please note that our investigation of all the samples 
of uranium previously produced points more and more to the 
fact that the change and deterioration are due to oxidation. 
This is especially rapid in a moist atmosphere. The moisture 
reacts with uranium, oxygen combining with the metal,and the 
released hydrogen is adsorbed and even absorbed by the metal 
and the excess of it mixes with the other gases present and 
builds up an over-pressure in a closed container. I wonder 
if you could find out whether the uranium which you have in 
your laboratory, if sealed in tight containers, is subject 
to these changes and if over-pressure is built up inside the 
container. 

If the oxidation is intense the volume of the material 
will also increase since the density of the oxide is much 
smaller than that of the metal itself. 

It seems that the remedy will simply consist, as you 
suggested, in thorough drying of the uranium powder before it 
is sealed in the vessel, and second, the prevention of infil­
tration of air which of course contains moisture. 

In the factory we have a method of preserving uranium 
metal indefinitely without any danger of oxidation but I am 
wondering if this method will be allowable in your case. I 
would like to know, therefore, which of these element s mechani­
cally mixed in small percentages, say 2% to 5%, will be undesir­
able; namely carbon, silicon, lead, tin, calcium, sodium, argon 
and helium. 

It seems that the problem of preserving uranium will not 
be very complicated, and if the engineers have already overcome 
the difficulty of preserving and using metallic sodium in large 
quantities, certainly we should be able to solve a simpler pro­
blem of handling uranium. 

Please note that in the past we had similar difficulty 
in the production of powdered cobalt alloys. When freshly pre­
pared these alloys react with moisture and during drying quite 
often fatch fire. However, we have already overcome this 
difficulty and are now producing these alloys without trouble. 

Very truly yours, 
1~TAL HYDRIDES INCORPORATED 

PPA:A 
cc: Dr. D. P. Mitchell P. P. Alexander 



Dr. P. P, Alexander 
et 1 Hydride Inc. 

B verly 1 ~ass. 

Dear Dr. Alexander: 

July 15, 1941 

any thanks for your 1 tter of July lP. I believe 1 t will be useful for u t.~ _. sct;ss variou c: au stions in conneetion ~ith uranium metal so~etiille in t! e near futur ~n. it ·ould b nice if Dr. D vies 
co~d also artici~Bte. Forth ~r sent I don nt to rais any new .uestions which woul~ invol a len~tny correspondence, and the follo ing points are mentioned only for purposes of having them on record for our next conference. 

It seeffis that the v r1ou samples or uranium etal, ' h!ch we obt 1ned from you, are oxidized to very cifferent degrees. The ~5 pouna sample ~hich wa ordered 
by Colu bia, and. part of 'I!Thich was fill d into bras box and cop er half sphere, had on y about 11 of oxioe , wherea the 70 pound sample ha almost 10% of oxide. These figur s are ba~ed on the nalysis by the Bureau of tandards 1 but a differ·ence was cle ly vis1bl even at ough inspection of th.e waterial. Th second sample was according to your communic tion, first p3ckec moist into the c ns and waa then ta¥ n out aoa1n and dried. It wa r ther lumpy in appearance. 

I wond r if it is feasible to d1y all uranium in vacuum at room te~per ture .imply by p tting the leeched metal nowder into one of your furnaces and setting the ps goin • I am raising this au stion nartly because the nitrogen content of the metal is rather clos to the a-nger limit anc because sorne of the nitrogen might come fr m drying in air. 

It might be a good idea nl o to ke p a cheek on th nitrogen content of your c lcium hydride. 

I hope that you are right in assuming that the nitrogen content of th uranium in the can WHS re-: 
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Dr P. P. Al xand r, ag 2 July 161 1941 

I should like to 1 e the follo ing sugge tion 
on the r cord for discussion at some later d te. 

1. Not to use nitrogen for filling he c 
but r t1 r c rbon dioxid . 

, 

2. After r ducing th uranium in the furnace in 
cuum and ft r coolin f t e fUrnace, to let in carbon 

dioxide r th r than nitro e or air. 

3. To make an exneri ent in obt ining non­
yroforic uraniu etal by ixing the uranium t 1, soon 

after leeching and dryin~, ~tl carbon t trachlorid to 
hich (a) p r ffin or (b) stearic cid lm beer1 dded in 

such a:nount that af ter dri vin off the carbon t trachloride 
th J raffin or ste ric cid cont nt of the uranium do s not 

xc d 1/2, or 1%. 

I under tand from~ conver at1on lt1 !r . Lash 
d Profe or Comstock that so1e ch ethod h ben 

succes fully us d with certain ot r yrofor1c m t 1 owd r 

4. It occurs to me that if uranium et 1 o dar 
w re leeched by olution nich contained all ount of 
co per sul hate, or some other i 11 r alt, t n co per 
denosit might be obtained on the surface of t· e uraniu 
o der .r ins, and I nder if such thin cop r fil ould 

not offer rotection against ignition. 

Plea e not th t 11 the bo sugge tion ar 
t ntati ve in character e.nd are de only for t 1e ur o se or 
h T1ng them on the record for our next or 1 di cu s1on. 

LSaH 

cc: 1 - Pegram/ 
1 - Fermi 
1 - Szilard 
2 - Mitchell 

Your v truly, 

(Leo Szil rd) 
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METAL HYDRID ES INCORPORATED 

B E V E RLY , MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 17, 1941 

I have your two letters with regard to uranium and 
noted various points which you will bring up for discussion. 

We have in the factory about 130 lbs. of uranium pro­
duced at different times. We are checking up, especially on 
20 lbs. of uranium which was produced about eight months ago. 
These various lots are kept in cans and jars. None of these 
lots show signs of heating or pyroforic properties. Periodi­
cally we test the powder from various lots by grinding, heat­
ing or pouring through air. 

I am quite confident that we are on the road to find­
ing a s olution, and not only prevention but entire elimination 
of any possibility of accidental fires. 

The sooner we have a meeting the better it will be. 
I can be in New York for one day either Monday or Tuesday, 
but Mr. Davis will not be able to come with me since he has 
definite duties in Beverly. To have a joint meeting of all 
four of us, you, Dr. Mitchell, Mr. Davis and myself, you would 
have to plan to come to Beverly. 

We had a very pleasant visit from Dr. Rodden and showed 
him our factory and process. 

Please let me know if calcium or helium are detrimental 
when present in small percentages in uranium. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A 

cc: Dr. D. P. Mitchell. 
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· BEV E RLY . MASS. 

July 18, 1941 
I 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I have your letter of July 17th and heartily agree 
with your suggestions of starting careful production of uranium 
in small consecutive lots with most thorough control of all the 
factors involved. This really is the only way to solve the 
problem. 

Your suggestion of depositing a thin layer of cop­
per on the produced uranium seems to me an excellent one. If 
at the end of the leaching we will treat uranium with a solu­
tion of copper sulphate we may coat every particle of uranium 
metal before it is even removed from the filter press with a 
thin but effective layer of copper which will prevent oxidation 
and also will act as an excellent lubricant for pressing all 
the powder into solid blocks. Such pressed material should 
give very high density of some 16 or 17, and it also will re­
move the undesirable characteristics at its very source by 
preventing the reaction of moisture with produced uranium. 

If such pressed bars be sintered at say, ll00°C, the 
copper will melt and will form a network of fused copper, holding 
the uranium grains. It might result in a product such as 
~lkonite, which is tungsten powder mixed with powdered copper 
and then sintered. It is used extensively in industry. 

We started these experiments right away and this 
morning had the following indications. Copper is deposited 
from copper sulphate solution very rapidly on sintered uranium. 
?fuen powdered material was treated there was some precipitation 
but not uniform, apparently the conditions were not quite right. 

We are also making special runs on uranium which 
will be treated at higher temperature. We have indications 
that merely by increasing the temperature of the treatment it 
will be possible to get the sintered blocks right from the 
beginning. 

Over a year ago we had a small order from Dr. Mitchell 
for sintered discs or blocks. I believe Dr. Mitchell still has 
them. I wonder if you could analyze those blocks for boron. 
They were made quite a long time ago from French calcium. 

I am very glad to see that you are not discouraged 
by the first unfortunate results which are inevitable in the 
production of any new material. I am more in favor now than 
ever of going ahead with our process because I am convinced 
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B EV E R L Y. MA SS. 

Dr. Leo Szilard -2- July 18, 1941 

that the James process will present far more difficulties when 
attempted on a large scale than our process. And it will re­
quire a very much longer time to perfect that process to get 
sufficient amounts of material. On a small scale it gives good 
results but all the difficulties are still ahead of them. How­
ever, I am absolutely open-minded and when they will be ready 
to turn over their process to us, I will be glad to use it in 
our factory. 

Next week we are completing 50 lbs. of thorium metal · 
which seems to be of excellent quality. When it is finished, 
properly dried, and we are sure it is not pyroforic in any way, 
I will ask Mr. Davis to bring this lot to you personally. I 
hope that in a week or ten days he will be through with his 
factory inventory which ties him up to Beverly. I don't think 
we can go to New York together at any time since one of us must 
be in the factory for any emergency. 

With regard to the combustion of the material in cans 
which you lately opened, the evidence is continually accumulating 
to the effect that this is due, first, to the moisture, and 
second, to boron. You know that boron under certain conditions 
forms very unstable compounds which ignite spontaneously in 
contact with air, and a minute amount of this material will be 
enough to set the charge on fire. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 

v\ ~ l - \ (1 L\\ L 
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M ETAL H YD RI DES IN CORPORATED 

BEVERLY. MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 19, 1941 

As I said before, it is quite essential that we 
cooperate more closely since apparently the problem of uranium 
production is far more complicated than merely making some 
standard product under specifications agreed upon in advance. 
It is a new thing and many changes will be necessary before 
entirely satisfactory results from every point of view will 
be obtained. 

I feel quite strongly that you should take us much 
more into your confidence than at present, otherwise we are 
working in the dark. I feel it will be quite necessary to 
have a meeting in New York or even in Washington and lay out 
a definite program of proceedure. 

1. A method of chemical control of the raw materials 
which you supply to us or which will be supplied under your 
specifications, such as uranium oxide and calcium. 

2. A method of closer cooperation on technical 
matters. 

3. Periodical check tests on the final products 
should be made to supplement results obtained either in our 
laboratory or at the Bureau of Standards. In my estimation 
this is absolutely essential to finel success. 

4. Immediate intensive work on finding the best method 
of packing, transportation and storage of uranium. 

5. Experiments on the production of uranium by our 
own calcium hydride in case boron-free calcium could not be 
supplied by the Union Carbide & Carbon Corporation. 

6. A method of sintering uranium particles or crushed 
blocks into definite geometric forms such as bars, spheres, etc. 

I feel that on the subject of general direction of 
this research which is really a research problem and not one of 
a supply of standard material, I should communicate directly 
with you as I do now; on the matter of chemical tests directly 
with Dr. Rodden; on matters concerning orders and finances 
directly with Dr. Mitchell. Periodically all of us should have 
brief meetings with Dr. Pegram for his general suggestions and 
advice. We are doing all this already but a more definite pro­
cedure should be put into effect. 

Very truly yours, 
METAL HYDRIDES~~ED 

. -~,&q/~~ 
P. P. Alexander. 
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METJ\L HYDRIDES INCORPORATE D 

·, BEV E RLY, MA SS. 

Dr . Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 19, 1941 

Following quickly your suggestions the following 
results were already obtained. 

Copper is displaced from copper sulphate solution 
by uranium, but precipitated copper does not adhere to uran­
ium in the way it does to iron. Our tests definitely demon­
strated that copper particles simply drop by gravity and adhere 
only to the rough surface such as that of sintered uranium. It 
is a purely mechanical coating and a very imperfect one. This 
method of coating uranium with copper will be ideal but this 
is a problem of electrochemistry. The problem will be solved 
much quicker if you consult some of the expert electrochemists 
at Columbia University, and then we could adopt that method. 

As an alternative we made a mechanical mixture of 
freshly reduced uranium with 2% of very fine copper powder. 
The mixture was pressed into a bar and then sintered at about 
l050°C. It gives quite comgact material. At a higher temper­
ature, that is between 1100 C and 1150°C, copper forma an alloy 
with uranium which melts at that temperature. The cast alloy 
seems to be of very high density and hardness. Otherwise it 
looks exactly like vacuum fused uranium. These experiments 
show two possibilities of producing either sintered material 
or cast material at low temperature . 

We are following also your second suggestion, that 
is of treating the freshly reduced uranium with carbon tetra­
chloride containing solid hydrocarbons in solution . This 
probably could be used right away since it p r events oxidation 
effectively. The question is, what percentage of hydrocarbons 
in the form of a coating you will allow in the final product. 

Very truly yours, 

METAL HYDRIDEB INCORPORATED 

PPA:A 

~#&"{"~~ 
P. P. Alexander. ' 

v ~ ~- ':).. \ - '"\ \ \.. '!\ 
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De~r Lr. Alex nder: 

July 1941 

In C.'onfirmati::m ,.f wy l · e1 of July <"\..:. , 

a d jn ans' er t: U~'>st:o s w. ic·h 'OU aslteCJ _n S:)me 

'Jf ,y ur ... IevioJ. le~ ers, nll':'a~e, n \e t: ~t-~> f 

... p er in 1.n: aniuru c~uses 1 ~ lo .. in ')DC )f our ,ost 

i -cort nt c aracter·stic values :::-r.d. t\.. is c·outtful 

wr.ct ~r ·nf: c.;· ... ~"' :Jse e ,4 c:ls i th a larger co'"'per 

content~ For tl" 1 s reason, if you ant to ~~ke any 

t sts usin~ the ~ethot of mi ing co· er ~o d r ·~th 

urani !ll1l o· ·der and. t=.: • n .. e:ri ng, it tJ c be best to 

s t ~rt rt th 1 of co .. er. 

tielium 1• ould b perfectly hanule s ,.ven if 

absorbed 1n fairly large quant1t1es. I am y~t so 

sure about argon nd I a , not able to ans ·r thj . 

question rteh away. Ho.ever,! s.al.l see :If I can 

find any infor~aticn t1ch wi ll give us an lrdic~tton. 

But in as r.mch &s it is rl:\ther wlil~ely t"·at Ul"anium 

s hould bin( .. argon, tr:ere is a goo crH1nce tLat argon 

c::>ulC. be used f ::1ecessary. 

In ·using c;nraffin or stearic acid e v. oJld 

not object to tl.e use ul to lf. by wei ~ht. Hcrwever, 

it would be necessary to heat up tl. ~ressec uranium 

bodies u.ade of such ..,araffin coated uranium o· d.or 

in vacuum to 900 "en-egrades in orcer to get rid of 

practically all of the hydro en :i'.i (..:h i.... con atn ~d 

in lf of ~araffJn or stearic acid. 

L :lh 

Conie s 
1 Pegram 
1 Fermi 

o./' 1 Szi l ar d 
2 Mitchell 

(Leo zilard) 



METAL HYDRIDES INCORPORAT ED 

BEV ERLY, MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

July 2::3, 1941 

I have your letters of July 21st and 22nd. Of 
course it is understood that you will have every copy of the 
analysis or request for analysis on any sample of material 
made for you which we may send to Dr. Rodden. By sending to 
him directly I will be able to request information about how 
he analyzes and this is extremely important because otherwi se 
different analyses made by him, or by us, or by anyone else 
will not correspond and will be quite worthless. 

For instance, as he explained to us here, in 
analyzing for hydrogen, he does not dry his apparatus previous 
to the analysis, nor does he dry the sample, so that the hydro­
gen reported may be only hydrogen occluded in the sample or it 
may be moisture adsorbed by the powder and which we know is 
almost inevitable in this damp weather. Possibly the reported 
figure gives the sum of the two components. 

From your point of view possibly it is immaterial 
how hydrogen is present, whether in the form of moisture or 
in occluded state, but for us it is of paramount importance 
to know in which form it is present since it will modify en­
tirely our procedure of manufacturing. If it is occluded 
hydrogen we have to give a much more thorough degassing during 
longer periods, have different charges, etc. If it is moisture 
our previous degassing counts for nothing, if we handle the 
produced material in such a way that it can re-absorb moisture 
from the air. 

If the sample is sent by you we have no right to 
ask Dr. Rodden under what conditions he analyzes your sample, 
but if the sample is sent directly from here then we can re­
quest him to state definitely under what conditions the analysis 
was made. 

Again, with regard to the fusion. Dr. Rodden states 
that he has no trouble at all in re-melting the uranium, even 
in the apparatus with very imperfect vacuum which he is using. 
And yet the research laboratory of the General Electric Company 
and of the Westinghouse Company entirely failed to re-cast uran­
ium metal, that is, it can be fused only once but not the second 
time according to their experience. They were using the most 
perfect vacuum availabl e , probably to a small fraction Of a 
micron. And the men who were doing these experiments were 
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METAL HYDRID ES INCORPOR A TED July 23, 1941 
B EV E RLY . MASS. 

Dr. Leo Szilard -2- July 23, 1941 

research workers who were working with thorium, uranium and 
simile~ materials for a great many years. Here again there 
is some discrepancy which simply shows that unless we use 
exactly the same methods of testing we never could get the 
same results, and all our efforts might be hampered by mis­
understandings. So for these reasons I believe it will be 
of great help if the samples for chemical analysis are sent 
by us directly to Dr. Rodden. 

I also mentioned that from time to time an addi­
tional check analysis should be made by some independent first­
class laboratory such as we could find at the Institute of 
Technology. Of course the final specifications on the mater­
ials must come from you because no matter what analysis the 
Bureau of Standards shows or what purity we can produce or 
guarantee, or anyone else can indicate, if the material does 
not work when it is used by you, that 1 s the end of it. 

I am glad you do not see great objection to helium 
or argon. We developed a method and were using it quite suc­
cessfully for several years in shipping pure thorium in dry 
state, which as you know is rather dangerous to handle on 
account of the possibility of ignition by electrostatic sparks. 
"Ne have a special method of packing and filling the containers 
with helium or argon. In that way we eliminate any possibility 
whatsoever of ignition during transportation or storage. And 
if it was successful with thorium I would think it could be 
applied to uranium. Of course in any case you could provide 
us with your own helium which you could easily obtain from the 
Government at a low price. I believe for Government work it 
could be purchased for an extremely low price, something like 
one or two cents per cubic foot. 

I noted also your suggestion about coating with 
paraffin. We made a small test sample which is now being 
exposed in a thin layer to the air of the laboratory, and so 
far does not show any oxidation. This will be a very simple 
way of handling material during storage and transportation. 
Before final use the small percentage of paraffin could be 
either removed by washing with carbon tetrachloride, treating 
in vacuum and then filling the container with helium, or as 
you suggested by heating to a high temperature in vacuum. 

The method of coating with copper should also be 
followed up as fast as it could be done, but this problem is 
for electrochemists and we are waiting for your advice on 
this point. The copper sulphate solution of course could be 
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BEV E RLY . MASS. 

Dr. Leo Szilard -3- July 23, 1941 

added to the leaching tank after the leaching is done and 
the uranium left to settle on the bottom of the tank. The 
acid solution containing calcium chloride or calcium acetate 
is decanted and a copper sulphate solution added. We are 
doint these operations quite frequently on other materials. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander. 

P.S. The second check on sintering uranium with copper powder 
gave the same good results. We press material in a very small 
laboratory press and yet the sintered material has a density 
of 14.5 with sufficient pressure, that is 80 tons instead of 
10 tons, and with a small amount of copper we probably will 
get a density of 18 or more. 

We are also investigating the possibility of mixing 
powdered uranium with Wood's metal which is really an alloy 
of bismuth, lead and tin. If this powdered alloy is mixed 
with uranium and the sphere is filled with the mixture it could 
then be heated in vacuum above 60°C, the melting point of Wood's 
metal. Wood's metal will fuse and fill the pores between the 
uranium particles. On solidification the whole mass should be 
transformed into a solid block. Of course there are other 
combinations of bismuth, lead and tin

0
which melt at a somewhat 

higher temperature, namely 93°C or 94 c. The trouble is that 
we do not know what elements are really objectionable for your 
experiments and what percentage of them will be allowed. How­
ever, I am sure we are on the right road and before long will 
find a suitable solution.~ 

' / -:' ~~~ . 
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"HYDRIM ET"' PRODUCTS 

TITANIUM HYDRIDE 

ZIRCON IUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST., BEVERLY. MASS., TEL. 1875 

MAILING ADDRESS: BOX 816, CLI FTO N, MASS. 

July 24, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

"HYORIMET" PRODUCTS 

COPPER-T ITANIUM 

COPPER-ZlflCONIUM 

CHROM IUM-NICKEL 

CHROMIUM-IRON 

BERYLLIUM-NICKEL 

URANIUM-NICKEL 

T ITA NIUM-NICKEL 

I just received your two letters and will be 
glad to see you on Monday, which is the best da.y for us. 

We will start working on distilled calcium today 
which first of all must be converted into calcium hydride. 
The technic of doing this is different than that adopted 
for the handling of standard calcium. However, on Monday 
we will open the furnace when the calcium hydride will be 
made and you will see the difference. 

We will also start making uranium at the rate of 
35 lbs. per week with the standard calcium. 

Fifty pounds of thorium have already been made 
for you. As soon as we receive your instructions about 
shipment we can finally pack it in special cans, seal in 
argon and forward it to you. Thorium is not subject to 
oxidation and can be preserved indefinitely even in air 
without appreciable changes. Filling the cans with argon 
is merely a protection against electrostatic sparks which 
may be generated by shaking the cans during transportation. 
The ignition point of thorium is also very much higher 
than that of uranium. On the whole it is much safer mater­
ial to handle. What would you think of preparing sintered 
uranium-thorium alloys? From our point of view it will be 
quite feasible and probably will give very dense material. 

If by any chance you could not come on Monday I 
will be glad to see you any time but on Tuesday and Wednes­
day some other people are coming to discuss other problems 
and part of the day I would have to spend with them. Iam 
enclosing a timetable. The quickest way to reach the fac­
tory would be to go from the Air Port to Boston in the 
Air Lines bus. From their terminal you could take a taxi 
to the North Station. Please call me either from Boston 
or from the Beverly station on arrival and we ~ill pick 
you up at the station. 

PPA:A 
E c 

Very truly yours, 
METAL HYDRI~~ORATED 

~~q/~~ 
P.P.Alexander. 



''HYDRIMET"' PRODUCTS "HYDRIM ET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL. 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM M£TAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST .. BEVERLY. MASS .. TEL. 1875 

MAILING ADDR ESS: Box 816. CLIFTON. MASS. 

July 30, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

COPPER·l"fTANIUM 

COPPER-ZIRCONIUM 

CHROMIUM-NICKEL 

CHROMIUM- IRON 

BERYLLIUM-NICKEL 

URANIUM-NICKEL 

TITANIUM-NICKEL. 

We have good news for you. We succeeded in 
fusigg uranium powder in vacuum at a temperature of 
1200 C. The whole fusion came out in 2..!1t solid ingot (t 7 or~~) 
of bright silver color. We are going ahead and follow -
up these tests, and will immediately install a larger 
furnace to produce larger ingots. It is too early to 
say very much about it, but it looks as if we were 
approaching very nearly the solution which we are look-
ing for. 

Mr. Davis will bring this ingot for your 
examination and tests when he brings the fifty pounds 
of thorium made for you. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

~&&'._r~~ 
PPA:A P. P. Alexander. 
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METAL HYDRIDES INCORPORATED 
F A C TO RY AT 

12- 2 4 CON G RESS ST., B EVE RLY , MASS .. TEL. 18 75 

MA I LIN G A DD R ESS: B OX 81 6. CLI F T O N , MASS. 

August 1, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I am glad you were pleased with the results we 
are getting now with uranium. The solution of the problem 
is extremely simple and consists merely in effective means 
of preventing oxidation. 

If uranium is fused on the first day after being 
leached there is no trouble in fusing it. If, however, 
the fusion has to be postponed, the powdered uranium after 
leaching must be protected from oxidation. We do this by 
moistening the powder after drying with carbon tetra­
chloride containing about 1-2% of paraffin. Then the 
powder so treated is dried and can be stored without 
danger of oxidation. Before fusion or use by other means 
the powder can be rinsed again with pure carbon tetra­
chloride which removes completely the thin film of paraffin 
which covers every particle. However, this is not necessary 
if heat treatment is given because the powder so treated can 
be pressed very easily at small pressures in bars of conven­
ient size, placed in the crucible and heated in vacuum for 
fifteen minutes at 1200°C. Of course every trace of paraffin, 
hydrogen and any other occluded gas is removed by this treat­
ment. The uranium powder melts and forms a sound ingot. 

Mr. Davis made another ingot today which he is 
sending to you with a complete description of the method of 
treatment, temperatures, etc. We checked up the overall 
density of this small ingot and again we found it is equal 
to 17 in spite of a small blow hole which we could see. This 
checks up very well with our previous tests on fused uranium. 
The ingots containing small imperfections had a density of 
17 and up to 18. The highest density which we found on a 
very small ingot made some two years ago was 20.3, which 
probably is the true density of uranium and probably to that 
value we will gradually approach even on the large ingots. 

I am wondering if you could send part of this 
ingot to Dr. Rodden for his analysis, and ask him to analyze 
it for boron. Perhaps the fusion in vacuum especially if done 
in a properly designed furnace and at a somewhat higher tem­
perature would remove or at least reduce the boron content. 

Very truly yours, 
METAL ~~ INCORPORATED 

~~a-&~~~ PPA:A 
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"HYDRIMET " PRODUCTS " HYDRIMET"' PRODUCTS 

TITANIUM HYDRIDE 

Z IRCONIUM HYDRIDE 

TITANIUM METAl. 

ZIRCONIUM METAl. 

URANIUM METAl. 

THORIUM METAl. 

VANADIUM M ETAl. 

METAL HYDRIDES INCORPORATED 

12-24 CONGRESS ST. , BEVERLY, MASS., T EL. 1875 

Dr. Szilard, 
Pupin Laboratories, 
Columbi& University, 
New York City. 

Dear Sir: 

August 2, 1941. 

I am inclosing a sample of fused Uranium metal which 
I made from our lot #533. The oxide was reduced 
June 10 using Canadian oxide and Boron-containing 
Calcium hydride. 

The metal had been stored unleached, so a sample 
was selected at random and leached in the usual 
way , dried with alcohol and ether . 

'When thoroughly dry the powder was treated wi th 
paraffin dissolved in Carbon Tetrachloride, 
paraffin being 2% by weight of the Uranium. 

After evaporation of the Carbon Tetrachloride, the 
sample was pressed, placed in a combustion boat in 
a quartz tube and melted at 1200°C. in high vacuum. 

'llhe temperature was held at 1200° f or ten minutes. 
Vihen thoroughly cold the sample was removed . There 
was no attack whatsoever on the tube or sillimanite 
boat . The ingot h a s the shape of the boat but having 
c ontracted in the melting it did not adhere to the 
sides and fell out on inverting the combustion boat . 

/ 

The density of the ingot is 17 , exactly as one 
previously produced without paraffin _treatment . 

The powder from which this ingot was made analyzed 
98.7-99% Uranium. 

The shipment of Canadian Uranium oxide has arrived 
and we will reduce some of this on Tuesday, Aug. 5th 
with Calcium Hydride from distilled Calcium. 

Very tru11yours, 
~ . 

~ '~ 
L. W. Davis . 

COPPER- TITANIUM 

CO PPER-ZIRCONIUM 

CHROMI UM- NICKEl. 

CHROMIUM-IRON 

BER YI.l.IUM- NICKEI. 

URANIUM-NICKEl. 

TITANIUM- NICKEl. 

V PD/FI\ D Factory Superintendent . 



METAL HYDRIDE S INCORPORATED 
F ACT ORY AT 

12-24 CONGRESS ST., B E VERLY, MASS. , TEL. 1875 

MAILING AD DR ESS: BoX 816, CLI F T O N , MASS. 

August 2, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I have your letter of August lst. The fifty 
pounds of thorium we made for you are of excellent quality. 
They have been dried in vacuum, put into cans and are 
ready for shipment. We are only waiting to fill the cans 
with argon and that will be done tomorrow. 

On account of our inventory system it is 
essential that we bill this material when it is shipped 
from our factory. You know how eager we are to cooper­
ate with you, but the only way out which will permit you 
to start the experiments without delay is for Dr. Pegram 
to send us word to the effect that eventually a formal 
order will be issued. Enclosed please find a copy of my 
letter to him. 

Please also note that we cannot split this batch 
and send you only thirty-five pounds, and at the same time 
keep the price which was agreed upon for the whole batch. 
In other words, we made this special batch as one special 
run and agreed to charge you $1,000 for this material, 
regardless of how many pounds we may send you, whether 
fifty or thirty-five. 

PPA:A 
Encl. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

P. P. Alexander. 



Dr. ?. P. lexand r, Presid t 
et ~ dr1d s Incor or t d 

Box 81 
CUfton, ~ ·,. s -'ohusett 

D ar Dr .le~ a r: 

u :t1Jst a, 1941 

Samples of th fused uranium bloc:K wh1eh you 
e er sent to the Bur QU or ~e,tandarde on - ond y 

e(1ue t .for tt.n ur ent an ly i for by ro • 
as..'<. w'h .,ther tl1 sa;n l 0 ... . 'hlcn this rus d block 

~as ma h.a b tr ated · ith e. filt r ures an 1f so 
ho oft n. air ·r: s blown tb:rough 1 t? .. 

I uld like ·to h ve a small .mopl · ot urianium 
stBl owd r .QQ! c "'ted \'lith a, affin tor the JU:rpose of 

an anrlys1 ror bydrogen. Could you possibly hav 1 as 
uiekly $ convenient,. such small sampl repar d from 

your lot No. 53 , 1 ~Z~. th. same lot w'hi eb. t:i ~ ed in 
prep&rin t e tus~d ingot? fh1 ~mple hould be dried, 
and it 'Ould b h st if you ent it tt~ . e o t · t r c · 
label lt an\. s d it to Lr. .cherrer I "m ra: h r xiou 
to ba thi nfomnt1ou ·t th!) earliest po sibl flate 
boo use it ··vill intlu ·noe t d c. sions w!'.deh we h e to 
ake 11 tl n· r future. 

I um tlU.nking of tl)l'il\.9.: to Sf.* . you or>e ot the e 
days in ot·de:r ·to have anotbev contere:nce. Th re are · 
number or thin!S which 'r'ta :ave to d1souss em in the 
following I uld lik to put som of the . oints on 
r~eord tor a lat r d!seu sion. 

{1) In r•; to obt; in bo:ron-fr a lcium 
sll ll probably have ·to depend on th coll · r tion _d 
ood llt1.ll of t l ·e, t t 10 1 im , one 'to pu iff cB c1um 

ehlor1(i and enQther one to leotroqze this peo1 l 
calc1 chlor1d~. I sbould like to ra1se th· question 
hether it ·uld not be e w1~e .)Oliey to ourci: e 

comrn rei 1 caloium m.et · and t di till it .in your lant, 
o s1bl7 u ing S...'111 '11 nt wl: !oh "'llow u to di. till 

th c lc1 £nd t rt it into calcium • dria 1n 
one oper tion. 



• . .. 

Dr P. 1 d r, na. 2 u u t e, 1 1 

(2) On my l viai to Bev rly I su gest 
t · t ·th leech d uraniu p wder b dr1ad b.v wa b1 it 

th alcohol n.d et 1'. r :re.th than b ' t h pr ·viou ly 
used ' methods. You e~ r d om doubt m\ethor ueb 
"'fl opera·t1on (': n b9 ~-~arried. out s rely 0- Eltl 1ndu tri l 
seal • I understand that this ... ethod of drying a 
u ~:ed on a lS m >l •"'h1ch • s b quently ucc ssfully 
fu d. bile it is c tainly too ·Grly to a ume t t 
this ethod f drying i r lly nece s ry an ..... while 
mi.gbt fltl.d th.· t drying 1n Vtf.cuum 1 equally s~ti t ctoey, 
we ah uld p$rh des1cn -me $OU1p~ent (in orGer to be 
prep l' and n the saf s ide) hie ,'Ould m .k 1t 
po ibl to '~lh th eohol t e her in s elos d 
sJ$t Sin$:· n i t rogen r carbOn dioxid r her th n r 
w1 tl:l1n ·the sy at • 

LS;R 

eo: 1 - Pegram 
l - Fermi 
1 - Szilard v/' 
2 - Mitchell 

Yours sine rel • 

p~ 
(Leo (; zilard) 



"HYDRIMET" PRODUCTS "HYDRIMET" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL. 

ZIRCONIUM METAL. 

URANIUM METAL. 

THORIUM METAL. 

VANADIUM METAL. 

METAL HYDRIDES INCORPORATED 

12-24 CONGRESS ST., BEVERLY, MASS., TEL. 1875 

Dr. Leo Szilard 
o/o Dr. C.J. Rodden 
National Bureau of Standards 
Washington, D.C. 

Dear Dr. Szilard: 

August 12, 1941 

COPPER-TITANIUM 

COPPER-ZIRCONIUM 

CHROMIUM-NICKEL. 

CHROMIUM-IRON 

BERYL.L.IUM-NICKEL. 

URANIUM-NICKEL. 

TITANIUM-NICKEL. 

Attached to this letter are two ingots of 
Uranium. One is labeled Uranium #614 - Fl, August 11, 
1941. This was made from distilled Calcium, hand­
leached, 100 grams pressed, and coated with 2% paraffin. 
It was heated to 12oooc. s1owly (over a period of 70 
minutes) and held there 10 minutes. The other ingot 
is labeled #612 - F3, August 12, 1941. This was made 
from machine-leached Uranium, vacuum dried, Carbon di­
oxide admitted to oven, pressed without binder. It was 
heated as quickly as possible and held 10 minutes at 
1200° c. 

An ingot or #614 with 2% paraffin was started 
with quick heating, but the stopper was blown from the 
tube without warning in the same manner as happened 
Thursday last. 

' 
I have talked with the General ·Electric Company 

on A.rsemfurnaoes, and they are sending literature and 
prices. As soon as they arrive I will forward you a 
copy at Columbia. 

LWD:mac 

Very truly yours, 

METAL HYDRIDES INC. 

~ Vr. g_~ 
L.W. Davis 
Factory Supt. 



lle 11d r 
1d .. Inc • 

D r Dr. l 

LBz 

Coo1es 

1 Pegram 
1 Fermi 
1 Szilard 
2 itchell 

• 

u .. u t 1 , lo; 1 

You ... c·r ly, 
v.~ 

L ·O 1 .r 



" "HYDRIMET"" PRODUCTS 

TITANIUM HYDRIDE 

ZIRCONIUM HYDRIDE 

TITANIUM METAL 

ZIRCONIUM METAL 

URANIUM METAL 

THORIUM METAL 

VANADIUM METAL 

METAL HYDRIDES INCORPORATED 

12-24 CONGRESS ST., BEVERLY, MASS., TEL. 1875 

August 18, 1941 

Dr. Leo Szilard 
Columbia Univer sity, Pupin Laboratory 
New York, N.Y. 

Dear Dr. Szilard: 

" "HYDRIMET" " PRODUCTS --------
COPPER-TITANIUM 

COPPER-ZIRCONIUM 

CHROMIUM-NICKEL 

CHROMIUM-IRON 

BERYLLIUM-NICKEL 

URANIUM-NICKEL 

TITANIUM-NICKEL 

I wish to t hank you for t he courtesy you extended 
to me on Saturday, and to confirm the procedure for the 
next large batch of Uranium metal. 

We are using lot # 612, and machine-lea ching 15 
pounds of the metal. DmQediately upon removal from the 
filter press 2 pounds will be dried with alcohol and ether, 
and coated with 2% paraffin; 13 pounds will then go 
into the drying oven and when dry, probably after 24 to 
36 hours in the drying oven, in vacuum, at room temperature, 
Carbon dioxide will be added. Four pounds of this dry 
Uranium will be stared in a glass jar which contains a 
fresh piece of Calciun metal. The remaining 9 pounds will 
immediately be coated with paraffin and stored in a can. 

We have not yet received t he letter you spoke of 
in which Dr. Pegram authorizes us to supply 35 pounds of 
Thorium metal. Wou ld you kindly check t his to see if this 
letter has left your office? 

LWD:mac 

Very truly yours, 

~mTAL HYDRIDES I NC. 

L. W. Davis 
Facton- SUpt. 



METAL HYDRIDES INCORPORATED 
FAC TORY AT 

12- 24 CONGRESS ST., BEVERLY, MASS . . TEL. 1875 

MAILING A DDRESS: B OX 816 , C LIFTON , MASS. 

August 28, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I was informed yesterday that the Dow Chemical 
Company has started the production of high purity calcium. 
Judging by the description given to me they are using some 
kind of distillation process. However, I am not certain 
as yet since I have not seen any samples of their calcium. 
In small lots their price is $2.50 per pound. In ton lots 
it should be very much lower. 

I hope you will investigate this possibility of 
getting pure calcium as soon as you can since our losses 
are mounting to a prohibitive figure. 

Besides the investment in special installations 
and building concrete pits, etc. which are now standing 
idle since June, we are paying the Union Carbide & Carbon 
Corporation more than nine hundred dollars per week for 
calcium which we bought for your work and which so far we 
have not been able to get rid of. Our contract with the 
Union Carbide was a mistake but a contract is a contract. 
It is a moral as well as legal obligation and we have to 
honor it. 

Therefore we hope that you will do everything 
possible to solve the problem of calcium as soon as possible 
so that we could start the production of uranium on the 
scale specified in our contract. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

~~~~~ 
PPA:A P. P. Alexander 



METAL HYDRIDES INCORPORATED 
F A CTORY AT 

12-24 CON G RESS ST .. BEVERLY. MASS ., TEL. 1875 

MAILING A DD R ESS: BOX 81 6, CLI FTO N , MASS. 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

August 28 1 1941 

On my return I was informed by Mr. Davis that 
you requested him to carry on a series of experiments on 
the production of uranium in fused ingots. 

You know how eager we are to cooperate in every 
way with you, but from our point of view these experiments 
should be treated quite separately from our production of 
powdered uranium. 

It is not so much the additional expense which 
we would incur as the diversion of our attention from our 
main problem which must be solved before anything else is 
undertaken, which is objectionable. This main problem is 
the development of the technic of handling powdered uranium 
on a factory scale without undue danger to the health of our 
employees and in a way which will eliminate any possibility 
of its oxid~tion and possible combustion during transportation 
and storage. Furthermore, before the production of fused 
ingots, we have to produce uranium in powder form. Therefore 
let's solve this problem first. 

You physicists have no conception of the difficulties 
engineers have to contend with in the production of special 
materials on a factory scale. We are also bound by various 
government regulations and laws with which we have to comply. 

If the production of uranium in ingot form is 
advisable and desirable we will be glad to undertake such 
work for you but this must be handled quite separately from 
our main problem and of course should be made the subject of 
a separate agreement which will include the expense on special 
materials such as crucibles, quartz tubes, the time spent by 
skilled personnel, and of course the overhead for such work. 

I envy the good fortune of pure scientists who do 
not have to be bothered with such prosaic matters as costs. 
Unfortunately I cannot run our business without due consider­
ation to the material side. 



METAL HYD RI DES INCORPORATED 

BEVERLY, M A SS. 

Dr. Leo Szilard -2- August 28, 1941 

We will make a few additional fused ingots for 
you but before going ahead and making a large number of 
such ingots I would suggest that we discuss the problem 
of the installation of proper equipment , expenses , etc . 

Very truly your s, 

~IETAL HYDRIDES INCORPORATED 

PPA : A P. P. Alexander 



METAL HYDRIDES INCORPORATED 
Factory at 12-24 Congress St., Beverly, Mass. 

Mail Address: P. 0. Box 816, Clifton, Mass. 

soLo To National Bureau of Standards, 
Washington, D.C. 

INVOICE: NO. 5116 

INVOICE: DATE 8/30/41 

TERMs: Net 30 days 

c 0 p y 

#29909 20cM Uranium Metal Produced and Stored for you in 
our Beverly Factory as per our Agreement 

Part Order against #29909 

Unit price 

5 71 $1142 00 



METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 C ONGRESS ST .. B EVERLY. M ASS ., TEL. 1875 

M A ILING A DDRESS: BOX 8 16. CLIFTON , MASS. 

September 8, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

If you can come to Beverly probably it will 
be best if you do so, since on my next trip to New York 
I may not be able to come to Columbia University after 
our Directors' meeting. 

As time is passing and apparently there is no 
hope of getting immediately three tons of distilled cal­
cium, some adjustment must be made in our contract. This 
matter whould be settled at a meeting with Dr. Pegram 
and Dr. Briggs, but of course you and I have to get to­
gether and discuss this matter in detail so as to agree 
on a program which will be proposed for the settlement 
of this matter. 

There is also a small matter in connection 
with the shipment to us of uranium oxide from Canada 
which we will discuss at our next meeting. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 



M ETAL HYDRI DES INCORPORATED 
F A CTORY A T 

12-24 CON GRESS ST .. BEVERLY , M ASS .. TEL. 1875 

MAILING A DDRESS, B OX 8 16, CLIFTON. MASS. 

September 16, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

We received a small shipment of a special 
grade of calcium from the Kemet Laboratories. We did 
not order this material and probably it was sent to us 
at your request. 

The examination indicated that this material 
was made by the now abandoned process of the distillation 
of calcium from calcium silicide. As I informed you, we 
were using this material before and it is of excellent 
quality except that it is badly contaminated with nitrogen. 
In fact the smell of ammonia is almost overpowering when 
the container is opened. 

We will hold this material for your examination 
and will not attempt to do anything until you decide whether 
it is suitable or not. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 



Cltolumbia mtniurrsitp 
tn tf}r'ltttp of .1Jtrtu ~ork 

DEPARTMENT OF PHYSICS 

October 4, 1941 

Dr. P. p. Alexander 
Metal Hydrides Incorporated 
Box ·816 
Clifton, Massachusetts 

Dear Dr. Alexander: 

I wish to confirm the following agreement which 
Columbia University proposes to enter into with you. We will 
pay you $1,000.00 each month payable at the end of the month 
for the following six months. In consideration of this pay­
ment you will carry out such experiments on the production 
of non-pyroforic fusible uranium metal powder as will be 
agreed upon between you and ourselves. If requested by us, 
you will prepare up to eight (8) batches of uranium metal 
per month and deliver it to Columbia University. The uranium 
oxide for these batches will be supplied by us, and we shall 
also reimburse you for your expenses $.2. 50 per pound of 
uranium delivered under this agreement. 

The first payment under this agreement is due on 
the 31st of October, 1941, for work which you may carry out 
for us during this month. The agreement can be voided by us 
during the proposed six months' period if and when you start 
the production of uranium metal under your contract with the 
Bureau of Standards before the end of the six months' period. 

Since I am not authorized to enter into any 
financial commitments on behalf of Columbia University, I 
shall ask Professor G. B. Pegram to countersign this letter. 

Yours very truly, 

(Leo Szilard) 

·~ 
LS:MEB 
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METAL HYDRIDES INCORPORATED 
F A CTO RY AT 

12-24 CON G R ESS S T., B E V E RLY , MASS .. TEL. 187 5 

MAI L ING ADD RESS, BOX 816 , CLI F T O N , MASS. 

October 7, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

As you probably know from Dr. odden, the 
plans for the production of distilled calcium in our plant 
are being drawn up and this will be quite a relief to you 
since it may eliminate one of the biggest troubles you had. 

We also had a letter from Dr. Briggs absolving 
us from the delivery of uranium on any specified date. This 
much wae accomplished, yet I hope that now we will get to­
gether and formulate plans for work on uranium during the 
next experimental period. 

I expect to be in New York shortly after the 
15th and perhaps we could get together and outline a pro­
gram which to my mind should include:-

1. More thorough reduction of the metal 
2. Speed of cooling 
3. J\.Iore precise technic of leaching 
4. Covering with paraffin or other protective 

medium 
5. Fusion into small bars, first by intermittent 

operation and second in a semi-continuous 
furnace 

Unless we do all this now, precious time will 
be wasted and we will not be ready to start production work 
under new conditions and with new maternals when they will 
be available to us. 

Hoping to see you soon either in New York or 
Beverly to discuss all these problems, 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 
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1201 ,./ 
SYMBOLS ' CU?SS OF SERVICE 

,.~-- ()7 ) .. DL1:2Day Letter This is a full-rate WESTER~r 
Telegram or Cable-

UN I 0 N ~ram unless its de .. 
NT - Overnight T elcgram 

erred character is in .. LC =Deferred Cable 
dicated by a suitable 
symbol above or pre- NLT - Cable Night Letter 
ceding the address. R. 8. WHITE - NEWCO MB CARLTON J. C. WILLEVER 

"' 
Ship Radiogram ""\ PRESIDENT CHAIRMAN OF THE BOARD FIRST VI CE-PRESI DENT 

.. 
The fibng t1me shown 1n the date !me on telegrams and day letters 1s STANDARD TIME at pomt of ongm. T1me of receipt IS STANDARD TIME at pomt of destmatwn 

PA l 0 71 C:l dT=PH I L,~DELPH l A PEr·IN ~~ 

!) OCT OR L S Z E LA R D = 

COLUI.uj IS mJ IVEf{S IT , ,\I'( I\= 

I il S T R U C T ED n A V I. ' ~ T 1\ R T P k E P A R t~ T I Oi1l 

CAN i'lOT ALL01, SH l P1 11 EN T DRf r.,ET/\L UNT I L ~~Y 

BEVERLY SA TURDAr= 
=p P ALE)U\NDER •. 

4 I OCT 22 f!M f 1 5 

THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNING ITS SERVICE 



,. \, 

CLASS ''>F SrRVICE 

This j~ a full -rate WESTERN 
· UNION 

1201 .I SYMBOLS ' 

DL • Day Letter 

NT - Overnight Tc:lea:r-am 

LC - Defe.,ed Coble 

NLT - Coble Ni8ht Letter 

T elegrafll or Cable­
gram u t"l less its de .. 
fcrrcd char;:.ctcr is in ... 
d icaced by a suitable 
symbol above or pre- I' 
ceding the address. ..... A . N . WILLI A M S 

PRES I DCNT 

N EWCO M B CAR LTO N 
CHAIRMAN OF THE BOAR D 

J. C . W ILLEVER 
FIRST V I CE-PRES I DENT 

"'\ Ship Radiogram / 

The - ·· . . . • • • , . - - .. _1 ... --... .. .. ... rl .. 1 .. ~~ loHo...:. h, ~'T'A NnA Rn 'rTMF. ~t: nnint "'f l'lriuin . 'rimA of rP.ceint. is RTA NDARD TIME at point of destination 

NAJ8 41 DL=CN PHILADELPHIA PENN OCT 23 1200P - ---- ---- --
DR L SZILARD= 

COLU MB lA UN IV DEPT OF PHYSICS=· f--. 

THE MEDAL \V ILL BE PARAF IN COVERED IN ARGON CANNOT SHIP DRY -

METAL WITHOUT PROTECTION OUR BtLLS FOR PREVIOUS WORK ARE 
STILL UNPAID PLEASE EXPEDITE PAYMENT TOMORROW WILL BE . 
NEWYORK 230 PARK AVENUE TELEPHONE CALLS SHOULD BE CARE OF --
T LINDSLEY OFFICE= 

P P ALEXANDER. 
. -- - --1251P 

• 11 /J n. ~ 1r-::Q r ~"J-! o /:2 ...f/'-~ 1 ~Q...e_..Q.._,-.1/ ~~ 1..::;1 ' 

ARGON 230~ 
- u 1 .c; COMPANY WILL APPRECIATE SUGGESTIONS FRO~f ITS PATROXS COX CERXING ITS SERVICE 
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~~--------~~----~----------------------------~ 

J ClASS OF SERVICE OESIREO ~ 
DOMESTIC CAM.E 

TELEGRAM- ORDINARY 

~: l URGENT 
LETTER RATE 

SERIAL DEFERRED 

NIGHT NIGHT 
LETTER LETTER 

SPECIAL SHIP 
S(RVICE RADIOGRAM 

Pali'Ohl shCMlkt eh«lt c-.. or ..,.vb 
delind; otb-* the mnAp will be 

"' 
lnnlmitted u a ..._,.m or 

ordinary cablecnm. 

COJP>Y OIF 
WIE§Jf[!RJN UJNll(())JN JfiEILlECGIR{AM 

2:15 P. M. 
October 23, 1941 

Leaving for ~ashington today. Sorry cannot see you this week. TT;enty kilogram dry metal filled into sphere useless for us if paraffin coated. Shall transport sphere yself if shipment by rail impossible. 

Szilard 

~ Nr~ J --~--------~~------------------------~~---------
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M ETAL H YDRIDE S INCORPORATED 
F A CTORY AT 

12-24 CONGRESS S T .. BEVERLY, M ASS .. TEL. 1875 

M A I L ING ADDRESS: BOX 8 16, CLIFTON, MASS. 

November 7, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

As per your advice we leached a sufficient amount 
of uranium to fill the spheres which you sent to Mr. Davis 
some time ago. The material has been thoroughly dried and 
is being kept in vacuum. But we did not fill the spheres 
so far since we don 1 t know if you want these spheres to be 
sent to you right away. Please let us know about your 
plans. It will probably take only half a day to fill the 
spheres. 

On account of the combustion of thorium powder in 
your laboratory we thought that your plans might be some­
what modified and you might decide right away to change 
from powdered to fused uranium. In this connection I was 
investigating the cost of equipment required to fuse uran­
ium and was given the figure $5,500 for complete equipment 
necessary to produce lOOThs. of fused uranium per day. 

I would like to suggest that you give a thought to 
starting immediately the work on the installation of addi­
tional equipment for the production of uranium in fused 
form. This is the best form for your purpose on account 
of the highest density and of course it will eliminate 
entirely all danger of handling powdered uranium after it 
leaves our factory. It is really not fair to complicate 
your highly scientific work with the necessity of using 
materials which require very special technic in handling. 
However, we should not wait until all the other problems 
of distillation of calcium and the purification of uranium 
oxide are finished before attacking the problem of the 
fusion of uranium. The work on all three problems should 
be carried on simultaneously. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 



Dr, P. • ~lexander 
et .1 rcydridas !ncor-;>orated 
Ol: 16 

Cl1£tonJ Mas achusetts 

Dear Dr. lnxander: 

Navemb r 10, 19.1 

'It! any thanKs for your letter of November 7. I 
am ui te sure that e slwll wnnt to u e uranl'W11 !n fu$ed 
form rather th&n in the form or JO~der~ <-'lnd, as soon aL? 
ou think that you haYo collected all ths informe.tion 
hich we need, I should ap reciate an opportunitY" to die .... 

cuss ith you ~nd ·!:r. Davis this -~uestton. It WOl)ll~ be 
ery helpful it you could ;also .f2.ke & statement a. to tn 
ddition l cost whioh you would went to eberge for the 

trBilsfol"'t!lnt:ton of 'lOwdered uran1wa into !used u:ra."lium., 
1nee your !)resent contract w1 th .l)r. Brigg cover the 

. anufacture of po vdered uraniut:l only. Could you ;10 ss1bly 
send me etti.ils releting to the Qqu1.,... ent for which you 

v a quotation for $51 500,00. 

It .ill be probably best to have our next con­
versation at Beverly, but, .1nee I em unable to fix a 
d te a I am rather t1Gd down in Ne York, I s'~uld be 
interested to learn it you plsn to visit l~ew Yo:rlt in th$ 
ua r future. I was sorry that I ~lss•d you when you ·ere 
here on October ~4 . fter that d te I ,c so busy --
~ rtly du to Dr. Zinn' s accident and p rtly due to o her 
c uses -· t t I aad to neglect that ~s1ect of our ort 
in whicll you are 110st interested , 

Yours sincerely, 

(L .. o Srdl .rd) 

LS1M.EB 
Ct 1 .,_,r , 

1 Fe 



., .Jo . : ., Als~ n . ~r 
~~t· drict $~ :tnco1,., ora,&11 
t>o a1 
Clift r£ , aa.r;aaohUsetts 

D ·r Dr. Al xanu r= 

!~qr~ t~ rel;, 

I L.., .. -
{L~o 6 ila . ') 

10, 1 



METAL HYDR IDES INCORPORATED 
FACTORY AT 

12- 24 CON G R ESS ST., B E V E RLY, MASS .. T E L. 1875 

MAI L IN G AD D R E S S: B OX 816. CLI F T O N . MASS. 

November 14, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I have your letters with regard to uranium 
which you want to be leached and packed in the containers 
you are sending to us. We will go ahead with this work 
as soon as we obtain the carbon tetrachloride. Lately 
it was put on the full priority list and we cannot obtain 
a single pound of it from any source without a good prior­
ity number. We have written already to the Bureau of 
Standards and hope they will issue a sufficiently high 
priority number to us to obtain this material. 

Do I understand correctly that the proposed 
scheme of holding part of our equipment for fu r ther work 

If 'r 'f/ 

on uranium during this experimental period. is now abandoned 
and all further experimental work with uranium will be held 
in abeyance until pure uranium oxide and pure calcium hydride 
are available? Of course you know how eager we are to do 
any experimental work on uranium, but we cannot go ahead 
without sufficient appropriations to cover our work. 

Hoping to ·s ee you in New York in the near future 
and discuss our future plans, 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

PPA:A P. P. Alexander 



I I 

METAL HYDRIDES INCORPORATED 
FACTORY AT 

12-24 CONGRESS ST., BEVERLY . MASS .. TEL. 1875 

MAILING ADDRESS: BOX 816, CLIFTON, MASS. 

November 18, 1941 

Dr. Leo Szilard, 
Department of Physics, 
Columbia University, 
New York City. 

Dear Dr. Szilard: 

I am sorry to tell you that our vacuum pump 
which we were using continuously on the drying oven, 
finally had to be shut down for repairs. 

On account of priorities the spare parts 
cannot be obtained for a week or possibly two, so that 
we will be he.ld up on leaching uranium as per your last 
letter. 

We are writing to the Bureau of Standards 
asking them to help us out with better priorities 
because with AlA priority the whole thing could be 
fixed up in a day or so. 

I am planning to be in New York during the 
first week in December and will make a point to see you 
at that time. 

Very truly yours, 

METAL HYDRIDES INCORPORATED 

) 

L 

PPA:A President 

'<.. 



assachu etta 

Dear Dr. lexander: 

November ~~, 1941 

any tlLank for your letter of Nov mber 14, With 

regar to the second ~aragr h of your letter I sh to ay 

th following: As I repeat dly told you, we are ost anxtous 

that x r1 ental l'Oduet1on of uraniu.'ll should rooee wtthout 

w itine tor pure calcium and pure uranium ox1d • Thi )roduo­

tion would require the use of one ot your furnaces for ur, os s 

or t"eduction of the oxide, perhaps so e new equt ~ ment to 

par ftirlate the uranium powd$r after reduction, some equi ent 

to r ss this powder into a block or cylinder 1n order to 

h v it in uit ble form tor . being ted in·to an el etrtc 1 

fUrnace, and an el ctrical rurnac sufficiently 1 rge to ro• 

duoe e. cy.l1ndr1ea.l ingot of about thr'ee and on -halt kilo rams 

( . l/ k •·>. 
OQlu b1 University 1e pr$ ar d to s_end up to 

seYen thousand dollars ( 7,ooo.oo) , in ord r to cover the 

cost ot oert in x erimEtl t l production of uran.i metal 1n 

your fae.tory,. up to th ti at which roduot1on or ure 

ur 1um will tart in your raotory l.inder your contr ct with 



Dr. P. ·• Ale d r ·2- Nov ber 22, 1941 

th N tion 1 Bur au of Stan ards. or these even thousand 

ollars ( 71000.00) Columbi University 1 . r p red to end 

about three thou nd dollar ( a.ooo.oo) for oui ment whieb 

we Vl'Ould lo n you for us during th abOve-mention d ex­

peri ental er1Qd. The re t of th seven thousand dollars 

( 71ooo.oo) would be spent in the following way: You would 

rece1v one thousand doll r ($11000.00) er month for every 

month during which you pre ared 1x (6} b teh • of owdered 

ranium m tal and 'rodueed about ti'f (5} ingot or about 

thr and one-helf kilogram (3-l/2 kga. ) ch trom ev ry 

batch o! uranium nowder wb.ioh you have produo d. 

In order to cora.pensate you for your expenses for 

ter1al we shall ~ay you in add1 ton to tbe above~stat d 

on thousand dollar• ( l,ooo.oo) per month, two and one•halt 

doll r ( • 50) for every pound ot uranium metal which you re­

duc and leach for th purposes of this work. or the ateri ls 

required, we ball turni l1 you only the uranium oxide which 

you may take !rom our stock whieh you have tored for ue 1n 

your factory. 

Since I am not authorized to make any t1nancial 

commitments on behalf or Columbia University, I am king 

?rote sor Fermi to countersign this letter~ In th baenoe 

or Prof s or Pegram, rotessor F 1 has be n authorized to 



Dr. P. P. Alexander Nov ber 2~ , 194~ 

make .financial comm1 tments for the . ur O$e ot our ork n 

behalf ot Columbia University . 

LSI , 

Copigs 

1 Pegram 
1 Fermi 
1 Szilard 
2 Mitchell 

Yours ineerely, 

(Leo Szilard.) 

tl 

llirico fermi 




	mss32_b013_f15_001
	mss32_b013_f15_002
	mss32_b013_f15_003
	mss32_b013_f15_004
	mss32_b013_f15_005
	mss32_b013_f15_006
	mss32_b013_f15_007
	mss32_b013_f15_008
	mss32_b013_f15_009
	mss32_b013_f15_010
	mss32_b013_f15_011
	mss32_b013_f15_012
	mss32_b013_f15_013
	mss32_b013_f15_014
	mss32_b013_f15_015
	mss32_b013_f15_016
	mss32_b013_f15_017
	mss32_b013_f15_018
	mss32_b013_f15_019
	mss32_b013_f15_020
	mss32_b013_f15_021
	mss32_b013_f15_022
	mss32_b013_f15_023
	mss32_b013_f15_024
	mss32_b013_f15_025
	mss32_b013_f15_026
	mss32_b013_f15_027
	mss32_b013_f15_028
	mss32_b013_f15_029
	mss32_b013_f15_030
	mss32_b013_f15_031
	mss32_b013_f15_032
	mss32_b013_f15_033
	mss32_b013_f15_034
	mss32_b013_f15_035
	mss32_b013_f15_036
	mss32_b013_f15_037
	mss32_b013_f15_038
	mss32_b013_f15_039
	mss32_b013_f15_040
	mss32_b013_f15_041
	mss32_b013_f15_042
	mss32_b013_f15_043
	mss32_b013_f15_044
	mss32_b013_f15_045
	mss32_b013_f15_046
	mss32_b013_f15_047
	mss32_b013_f15_048
	mss32_b013_f15_049
	mss32_b013_f15_050
	mss32_b013_f15_051
	mss32_b013_f15_052
	mss32_b013_f15_053
	mss32_b013_f15_054
	mss32_b013_f15_055
	mss32_b013_f15_056
	mss32_b013_f15_057
	mss32_b013_f15_058
	mss32_b013_f15_059
	mss32_b013_f15_060
	mss32_b013_f15_061
	mss32_b013_f15_062
	mss32_b013_f15_063
	mss32_b013_f15_064
	mss32_b013_f15_065
	mss32_b013_f15_066
	mss32_b013_f15_067
	mss32_b013_f15_068
	mss32_b013_f15_069
	mss32_b013_f15_070
	mss32_b013_f15_071
	mss32_b013_f15_072
	mss32_b013_f15_073
	mss32_b013_f15_074
	mss32_b013_f15_075
	mss32_b013_f15_076
	mss32_b013_f15_077
	mss32_b013_f15_078
	mss32_b013_f15_079
	mss32_b013_f15_080
	mss32_b013_f15_081
	mss32_b013_f15_082
	mss32_b013_f15_083
	mss32_b013_f15_084
	mss32_b013_f15_085
	mss32_b013_f15_086
	mss32_b013_f15_087
	mss32_b013_f15_088
	mss32_b013_f15_089
	mss32_b013_f15_090
	mss32_b013_f15_091
	mss32_b013_f15_092
	mss32_b013_f15_093
	mss32_b013_f15_094
	mss32_b013_f15_095
	mss32_b013_f15_096
	mss32_b013_f15_097
	mss32_b013_f15_098
	mss32_b013_f15_099
	mss32_b013_f15_100
	mss32_b013_f15_101
	mss32_b013_f15_102
	mss32_b013_f15_103
	mss32_b013_f15_104
	mss32_b013_f15_105
	mss32_b013_f15_106
	mss32_b013_f15_107
	mss32_b013_f15_108
	mss32_b013_f15_109
	mss32_b013_f15_110
	mss32_b013_f15_111
	mss32_b013_f15_112
	mss32_b013_f15_113
	mss32_b013_f15_114
	mss32_b013_f15_115
	mss32_b013_f15_116
	mss32_b013_f15_117
	mss32_b013_f15_118
	mss32_b013_f15_119
	mss32_b013_f15_120
	mss32_b013_f15_121
	mss32_b013_f15_122
	mss32_b013_f15_123
	mss32_b013_f15_124
	mss32_b013_f15_125
	mss32_b013_f15_126
	mss32_b013_f15_127
	mss32_b013_f15_128
	mss32_b013_f15_129
	mss32_b013_f15_130
	mss32_b013_f15_131
	mss32_b013_f15_132
	mss32_b013_f15_133
	mss32_b013_f15_134
	mss32_b013_f15_135
	mss32_b013_f15_136
	mss32_b013_f15_137
	mss32_b013_f15_138
	mss32_b013_f15_139
	mss32_b013_f15_140
	mss32_b013_f15_141
	mss32_b013_f15_142

