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Hm GEHERATORE
INTROLUCTION
Large guentitlies of hydrogen are needed by the Armed Forses for meteor-
olégieal purposes. The hydrogen was formerly generated st centrsl points and
teaneported to the fleld in steel cylinders requiring tresendous shipping
facilities both to and from the fields of action. Due to the war, shipping
faellities were at & premium, and steel Lecame & critical item, which created
the lamediate need for a substitute for hydrogen ¢ylinders to i1l the
requiresente of the Armed Forces,

PRELIMIEARY INVESTIGATION :
In Augast 1940 the Alr Corps at Langley Fleld, Virginia 'nmmd in-
vestigation by the Signel Corps Laloratory the problem of procuring snd devel-
oping an equipment to be trsnsported by truek or traller shich can be used
to generate hydrogen gas from chemicals., The equipment was to be used as an
emergency source of hydrogen ges for meteorological units in the fieldgwhich

were not near sources of commercial hydrogen. A hydrogen generating eguipment -

used by Pen Awericen Adrways was inspected, later a model was procured.
Suggested ¥ilitary Characteristics were forwarded to the Chief Signal
Officer on 26 Wovember 1940 in 2nd ¥rapper Indorsement, file PM(80L) $65.2
Frojoot §=5, 005 20 IXT.0ET(SONST(B-T9240), " By Pebruary 1941 & nodel of &
hydrogen generator for Laboratory experiments had been deeigned at the 3ignal

Corps Laboratories and was being tested to determine the efficiency of generstion,
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CALCIUN HYDRIDE NETHOD OF GERIRATION

In Junuery 1941 an investigaiion of the calolum hydrice method wes
started, Thie method uses calelum hydride and water instead of ferrosilicon,
caustic soda end water se employed in Hydrogen Cenerator ¥i-18%() mc! imem
to be more desirable because of the possibiiity of contrslling the peverstion
cyele, decreased space, welght required for equipment, snd the sbsence of
voisonous by-products,

In duly 1941 an investigetion was conducted to determine the most suit-
able method of dehydration of the hot zas. In Novesmber 1941 a model of a
hydrogen generstor ineluding & condensing heat trenefer unit had been con-
structed. Thia unit was tested and found adegquate,

In Jamuery and Februery 194< experiments wmere carried on regarding
methods of feeding calcium hydride into the reaction chamber in the form of
pellets and then tableta,

Two types of generators which use calecium hydride were developed:

A szall, single-charge unit to produce a maximum of 25 cubic feet per
charge, weighing approximately 2 1bs. The nomenclature Hydrogen Cenerstor
ML~303/TH was assigned in July 1943. (See Inclosure 2.)

A larger unit weighing about 120 pounds to produce 100 cuble foet of
hydrogen per charge. This unit was designed so that the generation of gas
could be stopped at any time and continued when sdditional ges =es needed,
Homenclature Generator Ml-165-T2 (Hydrogen) was assigned in May 1947,

(See Inclosure 3)
In Ostober 1942 o sasple Generator Ll-165-T1 (Hydrogen) wae submitted
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for test by the Independent Englneering Company and necessary modifications
deterrined. Procuresment of twelve generators of the latest design was inltiated,
In November 1942, a contract was wnr&ed to the Smith ¥elding Corporation for
the development model of a kydrogen generator based on their standard n&tﬂma

“generator, Nomenclature Cenerator Ml-165-T2 was used for this model.

This Laborstory in cooperction with the American Can Compeny developed &
lightweizht sheet metal g«m&ator welghing ome pound nine ounces., This wodel
was assigned nomenclature Hydrogen Generstor HL-303/TM(XP-1). A limited nunber
of Hydrogen Cenerstor Mi~303/TU(X)0-1) are being used by the Army Air Forces in
spociel flelde of operation where oxf.rom- portability is necessary.

In accordance with suthority conteined in letter file SPEiR L413.6 Neteor.
dated 1 September 1943 to Director, Eatontown Signal Laborstory from 008ig0, two
ench Cenerators ¥i-165 (Hydrogen) snd five cach Generators ¥L-3073/TH(XB=l) were
shipped to the Field Artillery Board, Fort Bragg, North Carolins for an ex~
tended service test. The service test is still under way.

FNT' OF é@fnm BOROHYDRIDE

In fpril 1943 a contract was swarded to the University of Chiecago for the
development of sodium borohydride for use in the generation of hydrogen. &
practical laboratory technique was developsd which is heing used in the pilot

" plant dawlom;i{ .‘::yr the 'ﬂ:%hyl rComom.;im: Iz;uhme : 1%3 u.“ cﬁ;itraat WaB méwax'déd

to Ethyl Corporation to develop a pilot plant for production of sodium boro-
hydride which could be suitable for commercial production, and also, to develop
& hydrogen generator sultable for use with sodium borohydride, Neterial hss
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been produced in the pilot plant and has been tested with several wodel

generators with promising resultis,

E¥PLOYMENT

Hydrogen generators are recuired for supplying hydrogen for meteorslogical
balloona -« both pilet and rediosonde, These ballosns are used by Aray idr
Force Weather Stations in gathering msteorolozicel date for forecasting
westher and by artillery units of Army Oround Foree in determining meteorol-
ogical corrections for artillery fire and sound ranging.

Generator EL-125-() (ﬂyﬂrégnn) is the only stsndardised generator. One
thousand or more have heen procured and sre in uee sherever Ameriecsn {orces
are operating.

Generators Kl-165«() and ML~703/TH(¥P-1) ere being service tested. A
lisited nusber of the latter are used in field of operations where extreme

portability is necessary.
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Military Charecteristics for the hydrogen generator were recommended
by SCTC Meeting 189, 24 March 1941. A copy is inecluded as Inclosure #l.

GENERATOR ML-185-( ) (Hydrogen)

On 20 April 1942 Pan American Airways Hydrogen Gemerator PAA-1940 was
epproved for procurement by the Signal Corps as the first commercially available
generator to meet the needs of the Army. This generator wes satisfactory equip-
ment for the production of hydrogem, but considered heavier then desired and
the residue of the reaction was extremely caustic. On 24 June 1942, nomenclature,
"Generator ML-186-( ) (Hydrogen)®, was sssigned to Sydrogen Gemerator PAA-~1940
and Specification No. 74~50 prepared. Genmerator ML-185-( ) (Hydrogen) utilizes
ferrogilicon, caustic soda and weter and has several features which were wn-

desirable for general field use when compared to the caleium hydride method.

(See Par. 3 below).

The Field Artillery Board service tested the Generator ML-185 ( ) (Hydrogen)
from 1 October 1942 to 28 November 1942. The object of this test was to
determine the suitability for field artillery use. The Field Artillery con-
cluded that Gemerator ML-185-( ) (Hydrogen) with slight modifications was suit~
sble for Field Artillery use and preferable to hydrogen cylinders. The Coast
Artillery Board and ﬂntiaircraf‘t" &z‘tiilery Board concurred with the recommend-

ations of the Field Artillery Board's report.
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5.C.7.0s Ho. 139
3-il~b] RXHIBIT A
CHARACTERISTICS
RYDROGEN GENERATOR
Jeneraly To provide & mesns for the emergency generstion of hydrogen gus for
meteorological balloons when commercial sources are not available,

gize: Should be readily transportsble by means of & truek or trailer.

felght: Hot to excesd 300 lbs,
Construction: PSufficiently rusged to minimize danger %o using persormel, A

safety velve should be provided %o blow off at & pressure well within the
tested iimltes of other parts of the equipment,

Gas trensfer: Heans szhould be provide@ for transferring generated hydrogen
to the tanks normally used for storage of this gas,

Process; Should involve the uze of dry chemicals only, or dry chezicals
and water,

Safety: The ingredients should be non-poisonous,

Hot less than 800 cuble feet per 24 hour day.

PETTC——— L L P
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LIGHT¥ELGHT QRILING LICHT PROJECTOR
INTRODUCTION

In comnection with the development of ¥shile Weteorologleal Ststion
SCH<1, there wers s mumber of items of stendard equipment which recuired modi-
fication to sdapt them for use in a wobile station. One of these was Ceiling
Light Projscier ML-12l, vhich was dspractical for use in this station becsuse

of ita axmsn-!.wi welght and size, end high powsr requirements,

PRELIMIRARY INVESTIGATION AND DRVELQPHINT

With the ides in mind of developing a suitable ceiling-light projector
which would fulfill the requirements of a mobile station, and utiline Pire
¥ell0-B rather than an expensive cable, development of lightweight equipment
was initizted in the latier part of 1941, By Februsry of 1942 a lsborstory
model of & portable seiling light projector had been constructed, This model
weighed approximately 50 lbs. in comparison with 140 lbe, for Ceiling Light
Projector Hl-121, and used less than 57 of the copper and %% of the rubler
required for the cable in Ceiling Light Projesctor Mi-121, 4 suitable mim§
&nd lamp were provided in order to permit cloud celling messurements wp to
10,000 feet. In May 1942, accessories for the lightweight ceiling light pro-
Jeetor were provided to allow remote control by the observer from & distsnce
of 1000 feet, An auwtomatic v:dlt&gﬁ"étabﬂimr wee later developed Lo prowide
the proper lamp vollage for both local and remote opersiion where power
facllities ware available.

With the procurement of twenty Kobile Meteorologieal Stations GCH=1-T3
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in August 1942, twenty lightweight ceiling light projectors were included. These
were purchased from United 5tates Metal Products Company, in aeccordance with

the model a# developed im the Signal Corps Laboratories, kltheu@ not astan-
dsrdised, several additional procurements of lightwelght ceiling light pro-
jectors have been made since that time for inclusion in lster models of Hobile
¥eteorologicsl Station SCE-l and slso Veteorologlea) Station AN/TMO-1, and
approximately 150 units are now in the field in the various theaters of operation,

CURRENT DEVELOPMENT

Although military charscteristics have not been set up, suthority was
glven in letter from OCSiz0 file SPSRD 111 R&D Program FY-1943 dated 10
February 1943 to set this development up as & separate project.

Preliminary drawings and speciiications for this equipment were completed
in Msy 1943 incorporsting sdditional fmprovements, Twelve ceiling light proe
Jectors of the lateat desisn were procured in June 1943 from Crouse-Hinds
Company, ten of which were used in service~test models of Meteorological
Station AN/TMC~1, developed under snother project. This 1s illustreted by
Inclosure 1. For use with Meteorological Station AN/TMG-1 a hand generator
was developed to permit loesl operation of the projector in those locations
whare power supply would not be aveilable.

At the present time development of a complete self-contained portable
geiling light equipment set is in progress. In addition to the projector proper,
this set includes s hand generator, voltege stablliser, clinometer, steel
tape, and & carrying case which slso serves ss 2 support. A directive dated

/ &
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12 ey 1943 file SPSAR L13.6 Neteor., was recoived from the 0031g0 to procure
five models of lightweight ceiling lizht projectors for service test, Thesze
models sreof the type described shove and procuresment has been iniﬁi.atgd.
EiéPLOYMENT CE

The Arsy Alr Forces are the only using arm for this esuipsent to date,
It is partieularly valuable for thelr service becsuse of its mmall size, light
weight, and reduced power requirezents which muke it sulbeble for transpor
tation to forward areas by airversft or truck , and because 1ts perfovmance is
comparsble to that of the standard Celling Light Projector MUALZL which is
only eprlicable for fixed station use.
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Authorization

ﬂfoscrij. of Item or Device

Present State of Develop.

Use and Advantage of
Melowtu

ha fm. Gsm
5 Mar. 43

Le. fm. C8igd
19 Har. 43

Verbal Dir.
fm. Chief,
Engr. Div.

Feb. 43

Bnqnea-i’. made that the Lab.

furnish procurement data cov-

ering charts for recording
meteorplogical instruments.

*Meteorological Datae Sheet
for Artillery (100 gram

balloon).® Similar to Form
8.C. Ho. 206 except that it

is designed for use with 100

gram !hlloonl.

"Diwrnal Pressure Change
Correction Chart, in Mil-
libars.® An adaptation of
& similar U.S. Weather
correction chart having
the corrections expressed
in inches.

3

Contect was made with the
Hat'l Bureau of Standards,
the U.S. Weather Bureau,
and Julien P. Friez from
which sources samples of
paper and specifications
for various kinds of paper
were obtained. On 10 Sept.
1943 the project was trans-—
ferred to 0C, Insp., Avon
Branch, FMSL.

Samples of proposed Form
8.C. Ho. 236 were mailed
to 0CSig0 om 3 Dec. 1943.

Proposed charts submitted
to OC, Met. Branch, 8 Dec.
1943, for forwarding to

the Weather Wing, Army Air
Forces, for consideration.

e o

This form will serve the same
purpose in connection with wind
observations on the 100 gram
balloon as Form S.C. No. 206
gerves in observations on the
30 gram bslloon, namely, for
recording sone winds and ballis-
tic winds. Form S.C. No. 206
is not suitabie for the first
mentioned purpose due to dif-
ference in ascensional rate of
the two types of balloons.

Cherts will be used by forcast-
ters in making allowance for
the diurnal change included

in the reported pressure ten-
dencies, OSince pressures are
reported in millibars auxili-
ary charts used with pressure
data must be in terms of the
same unit.



Le. fm. CSig0
14 Jane. 43

14 Jan. 43

Le. fm. C8igd
27 Apr. 43

®Barometric Corrections®
Form #79. A card, about
2 3/4* x 5 1/4* in size, on

which the constant correctss

ions to a given varometer
are entered and summarized.
The revised form has provi-
sion for entering the cor-
rections in millibars as
well as inches.

Correction card for scale
error and capiilarity of
barometer. Form #81. About
2 1/2" x 5 1/4" in sisze.
Used for entering correc-
tion for scale error and
capillarity by officisl
testing barometer. The
revised form has provision
for entering the correction
in willibars as well as in-
ches.

Original request was for
development of device for
computing wind shear fac-
tors and direction of
isentropic isobars on
Plotting Board ML-122, In-
vestigation revealed that
the plotting required in
the evaluation of wind
shear factors and direc-
tion of isentropic iso-
bars can be sccomplished
on Plotting Board NL-122
by the use of Rule ML-126
and Scale ML-177.

Revigion completed. Proposed
forms are to be forwarded to
0C8ig0 for approval.

Revision completed. Proposed

forms are to be forwarded to
0CSig0 for approval.

Instructions for the use of
Plotting Board ML-122, Rule
BL-126, and Scale ML-177,

in combination for obtaining

wind shear fectors and direc-

tion of isentropiec isobars
were sent to OCSigd, 3 June
1943.

0ld form
ore obsolete.

thcr?t
£
E
;

of pressure. 0ld form
ore obsolete.

%ﬂ'wﬂ:wrﬁ%\x—w e ol g M

evelopment of a new

The
tool became unnecesssry.
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Le. fm. CS8ig0.
12 ¥ay 1943

Le. fm. CB8ig0
mkﬂg»u

Le. fm. 98ig0
17 ahlﬂt 43

Pibal Graph, Form S.C. No. 204 Form is beimg printed at

. (Bevised 15 Sept. 1943). 4
-~ form about 11%" x 17", with a
- coordinate grid about 8% x

13 1/4® along the margins of
which there are vertical
scales graduated in kilo-
meters, thousands of feet,

and thousgands of yards above
sea level; along the top
margin are scales of wind
direction to ten degree points
and to compass points, as well
as punch card code figures;
and along the bottom are
gcales for wind velocity in
miles per hour end meters

per second.

Ml-123-D, Adiabatic Charts.
These charts supersede HLJI23-A
and ¥L-123-B and are based on
the Weather Bureau Charts 11264
and 1126B, the latter being
used as models.

Form Ho. 80, ®"Correction of
Mercurial Berometer for Tem—
perature.® Originally this
table of correcticns to be
applied to the reading of
the barometer to reduce the
reading te standard temper-
ature contained corrections
in inches for the tempera-
ture range 16 to 105°F and
for barometer readings from

Government Printing O0ffice.

Revisged chartsz forwarded
to 0051@, 30 fmg. 19“1

Fevision completed. Tapiss
are to be forwarded to
0C81g0 for approval.

Form S«C. No. 204 has been
designed for use in plotting
upper eir wind speed &snd di-
rection frow data obiained in
pilot balloon observations on
the 30 gram and 100 gras bal-
loons, {rom the surface to the
top of the flight. It has the
advantdage over older graphs
designed for this purpose in
that altitude can be read
off after the graphing has
been completed in elther
meters; feet, or yards, end
the velocity scale extends
over the range from O to 120
miles per hour.

f
Charts ML-123-C and HL-123-D
have horizontal height scales
for pletting the pressure
height curves, and vertical
beight scales by means of which
the préssure at 5, 10 and 20
thousanid feet, and at 10, 13
and 16 km. can be read off the
chart very conveniently. These
scales ears lacking on Charts
ML-123+4 snd ML-123-B.

The revised table will make
possible reduction of baro-
meter reading to standard tem-
perature whether barometer is
grndu;ﬁed to read in inches or
in millibars. The extension
of the temperature scale to
1200F and 500C will meke the
table adequate fo{ se im very
hot climstes where the original
table was inadequate.
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. 24 to 31 inches. The revised

table will have corrections in
inches for the temperature
range to 120°F and for baro-
meter readings from 22 to 31.5
inches, as well as a table for
interpolation between tabular
correction values. In addi-
tion, it will have corrsctions
in millibars for the tempera-
tare range 0 to 50°C and for
barometer readings from 740 to

1060 millibars, &s well as a tsble

for interpoletion between tabu~
lar correction values.

The project invelves ineclosing
eny meteorological map, chart,
disgrem or table within two
thin sheets of wimylite: which
are heat pressed together to
form one sheet.

A Circular Psychrometric Slide
Rule for Low Temperatures.
Designed for evaluwation of
dewpoint and relative humidity
from given temperature values
in °C for the range 09 to -50°
of the dry bulb end wet bulb
thermometers and for pressures
ranging from 1000 to 400 mil-
libars, scales being computed
for every 100 millibars. For
the eveluation of the dewpoint
the design is# based on descrip-
tion and drawings submitted
by 0C8ig0, 12 Aug. 1943. Ne-
cessary scales for evaluation

of relative humidity have been
addad _

|

Report on informal investiga~ Surfaeing existing meteoio-
tion of vinylite- meteorolog- loglcgl paper charts with
ical charts was submitted to plastic material is expected
0C8ig0D, 22 Dece. 1943. Ser- to provide a longer life,
vice test quantities of these greater durability, and &
charts will be available by more I&tiafaotory writing

1 Feb. 1944. lurfl?o for the charts.

Laboratory models of the This splidu rule was designed
psychrometric slide rule were and lgborstory models were
made in the Laboratory in Oct.made because a specific need
1943. Two copies were imme- existed for some means of
dietely made available to evalueting dewpoint and

Mr. Wilson, ESL, for use at relative humidity et low
Mitchel Field, L. I., N. Y. temperatures and low pres-
in & special project invelv- suree. By making labora-
ing determination of the tory models and utilising
wolsture content of the at- them in solving the prob-
mosphere on the baslis of lems the slide rule was
data obtained from psychro- designed for it was possible
meters mounted on aircraft. to eveluate the basie design
One copy was forwarded to submitied for study and com-
Ocsm’ 10 Hov. lw. mt-

r.
p
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Meteorologicel Slide Rule, 20
“inch. This slide rule will be

similer to the ZC imch log
Log duplex rule, menufactured
by Kauffel, Eseer, except for
specisl scales and scale &ar-
rengement,. On the front face
the gtsnderd X, 4, B, Sin

Ten, C. D, and L sceles will
appear. Or the reverse side
thore will be eleven specially
computed scales for cbtsaining

Computation and typing of
scales and drafting of the
rule have Leen completed.
Design is awaiting approval
by Technical Advisor. After

besic design has been spprov-
ed, 10 rules will be procured

for field test.

dewpolint reletive buddity, vapor

pressure, snd wmixing ratio.

Scale FL-311/TH. Scelss for
computing Isentropic Isobar
Date, Congiste o!' 2 trans-
psrent sheet of " yinylite

6" x 12" x 40", on w E i
have been engraved the Lspse
Rete Template, the Wind

Direction Template, snd the

¥ind Veloecity Difference.
Template; three scales origin-
ally computed by the U. 8.
Weather Buresu for use im
obtaining isentropic isobar
data from simultaneous pllot
balloon and radiosondi obser-
vation date.  The Wind Direc~
tion scale and the Wind Velo-
city Difforence scale are for
use on Form 5C Wo. 204 mmd the
Lapse Rate for use on Chart

. EL-123-C.

Scales are at presant in
production. The Sillcocks-
Hiller Co. is to produce
2000 units.

siide rule will in the
rlace serve the gemeral
pese for which any standard
} rule is designed, and in
ccond place will make
sible by simple settings

} {irst mentioned elements
| evalusted in surface

v tions, and the last
oned in radiosonde obser-
i3 e




"Tables, Computation and Con-
version for Radiosonde Obser-
vavions®, These Lables are

" of U. 8. Weather Buresu ori-

Le. fm. C5igd
25 Aug. 43

gin. Direciive requested
that a msnuscripl of a single
manual to include ail chartse
snd tables to winich reference
is made during sbe process of

evaluating radiosonde observa—

tion data be prepared. The
révision included reduciion
of all tsbles to the same
size, rearrangement ol the
tables in the order im which
they are wost frequently
used, and rearrangement of
the materisl on ceriain
pages as well as an exienw
sion of some tables.

After the submitted descrip—
tlon and skelches ol "Caicu-
lator for QObservers,® had
been studied the conclusion
wes reached thai the device
could not be practically
developed for pressure reduc-

tione since the desigp limited
its use to the statlon for the

elevation above sea level of
wiich it bad been construcied
Usefulness of a device ior
ebleining see levei pressure
froa sny given values oi sta-
tion pressure, lemperaiure,
and beighi above sea level
belog apparent, especlially
at mobile weather station,
the development of a univer-
sal model was undertaken.

Sianuscript was prepared and
forwmerded to 0C8ig0 for
approval by about 1 Sept.
1943.

The designing of the univer-
8al model and the necessary
computation of the scales
was accomplished between
Bept. and 1 Oct. 1943. Sub-
sequentily spproximstely six
laboratory models were pro-
duced, one of which was for-
warded to UCSigd on 9 Nov.
1943 for appraisel.

By having a1l the tables of
uniforn size, durably bound
in & heavy cover, and arranged
in the order in which they are
most freguenily used, the
tables will have a longer 1ife
and afiord greater ease in
USCs §

By placing the dises in certain
posiidons relative to each other
it is possible to reduce sta-

tion gaasw-a to sea level pres-
sure to obisin ®altimeter set-
ting®™, to oblsin the pressure
at a Bpecified helght above the
station, to obtain the distance
between iwo isobaric surfaces
and in general, o obtuin the
solution to problems involv—
ing atuospheric pressure tem-
perature aud altitude.




This Pressure Computer consists
of four concentric discs of from

. ge i 12" diametors, and an in-

- dleator arm of transparent plas-

- ti¢ material with an engraved

hairline. Discs are Lsld together

by a rivel placed at thelr cow~
mon ceater. Ten scales are in-
#cribed on ihe discs which allow
pressures to be expressed elither
in loches or willibars, station
elevaiion above ses level elther
in feet or wmelers and lempera-
tures either ia °F or °C. The
range of the pressure scales is
from 23.5 to 31.5 inches (800

to 1070 me.), the temperature
scales from - S0°F to 135°F
(~-48°C to 58°C), and the alti-
tude scales in feet and meters
are unlimited since they are
logarithmits and continuous.

T ey
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Graphing Boerd ¥L-312/TM con- Development and drafting com- The graphing board hes been

sists of & sheet of tempered pleted.

Ten graphing boards designed for use with Form

Masonite, 18% x 20* x 1/4". #ill be availeble for service £.C. #204. Through its use

Spring slip al top for holding test by 1 Feb. 1944.

Form SC #204, two plestic
scales, and & moveable plastic
ruler. CScales graduated in
minutes corresponding to the
elevalions of both 30 gram
and 100 gram balloone sbove
tbe observatlon point. Scale
at lefd of board reading up-—
ward from the botiom of the
sheet scale at right reading
downward from the top. The
movesble plastic ruler re-
mains at right angles to the
scales, und is gradusted in
terms of wind speed and direc-

o 05 SR Rron "Bo Bl

greater accoursey cen be

red in the pletting of
nd speed and direction
»ined from pilot bal-
beervetions than other-
wise would be possible and

& sewing of from 50% to 75%
of the time required to plot
a pilot balloon [light can
be ¥ acted.

.
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