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Dear Vince:

The following has been reported by Robert B. Bmith
and James L, Rosenberry ag a summary of the work done at the
Mount Washington Observatory, for the General Electiric Company,
during October, 1948, '

In October, 1948, the cloud data observations at both
above and below freezing temperatures were made on a routine basis
except for slight interruptions due to observers being engaged
in laying a new floor in the Observatory, The summary of lcing
observations for October ie enclosed,

gublimation nuclel counts were made on & routine basis,
On October 26th Dr. Schaefer visited the summit and instelled a.
new motor and blower in the nuclel counting chamber., The
circulation of the alr into the chamber was changed so that air
is now drawn out of the chamber by the blower rather than being
forced into it. This change was made with the two-fold purpose
of preventing fragile frosts from collecting on the top of the
chamber and possibly being broken or scattered about by the
turbulent blast from the blower, and to eliminate or mininmize
the amount of snow sucked into the chamber or stirred up from
ite bottom. No effect of this change of procedure on the nuclel
counts has been observed so far, The nuclel observation data
sheets are enclosed,

- Photocell observations of the light intensity in
relationship to cloud cover were continued on & routine basis,
Mr. Falconer, visiting the summit on Qctober 26th with Dr. Scheefer,
changed the arrangement of the light foxr the night photocell. Both-
the light and the photocell are now housed in the same box which
is about 15" on the side, The photocell "looks" outward along
the beam from the spotlight so a8 to indicate the amount of light
geattered or reflected backward from the beam, which i hoped
to be found related to the density of fog in the beam. 8o far,
the photocell has not been sensitive enough to differentiate
between fog and clearwair conditions. Since 1t is8 unlikely that
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the intensity of the light can be greatly Increased, it is
suggested that a more sensitive photocell be obtained or that
1t8 indication be amplified.

‘Dr. Bchaefer brought up a vair of wire screens, and a
photographic outfit which will be usaed for experiments on the
effect of dry ice on the icing rate in clouds. An exposure site
for these experiments has been set-up between the Observatory
building and the Yankee Network building, where an exposure stand,
a floodlight, and a wooden ghield to shelter the observers, have
been installed, The photographic equipment hae been set up in
the basement of the Observatory, where the prefocused camera ls
expected to yleld better quality photographs than were obteined
last year., Sets of nozzles of different sizes for use in dry
ice experiments were also brought up., Mr, Dickey, the engineer
in charge of the Navy Aeronautical Engine Laboratoryle experiments
at Mt. Washington, will make the fittings to be used with these
nozzles, '

Thirty-seven additional tanks of (€0, were delivered,
bringing the total supply to 50 tanks of 50 1B, capecity each,
The tanks recently delivered were received without caps, and
one tank was found empty on delivery. Caps have been ordered,

Mr. Smith, who left the summit late in September to
undergo an operation, returned on October 9, but his condition
8till did not permit him to undertake strenuous duties. When
Mr. Rosenberry left for his regular time off on October 1#, the
three weather Bureau observers cooperated by taking several cloud
data observations a day, when conditions permitted., However,
the coverage of fog and icing conditions was below normal,
eapecially during one icing period when work on the new floor was
underway.

Sincerely,

Wallace K, Howell-

WEH:w _ © Acting Director

encH,
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Dr. Vincent J. Bchaefer
Research Laboratory
General Electric Company
Schenectady, New York

NDear Vince:

The following hes been reported by Robert B. Smith
88 a summary of the work done at the Mount Washington
Obﬁervatory, for the General Wlectric Co., during November,
3.9 I‘g 3

The work carried on for the General ¥lectric Co.
at the Mount Washington Observatory during Novembex, 1948,
included routine sublimation nuclel counts, routine day and
night photocell records, routine vadio contacts with the
Research Laboratory in Bochenectady, and preliminary wire
screen and nozzle tests,

The change in procedure in the sublimation nucledl
counts inltiated in October has proven satisfactory. Frost
formation on the black felt in the cold chamber has been
practically eliminated by placing the felt further from the
chamber walls, as recommended by Dr, Schaefer,

There has been very litile trouble in obtaining
day photocell records of eky brightness, However, the night
photocell is still too insensitive to give anv useful record.
Aeronautical Ice Resenrch Laboratory has s setup on the roof
of Tip Top House which works fairly well, except that the
components ice up., The light source is a six volt spotlight,
which has a surprisingly directional beam. The photocell
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recorder is a G. K, model with fullscale sensitivity of

10 microamps, The sensitivity is sufficient to show fluctuations
in fog intensity, .though not too much correlation with liguid
water content has been obtained a8 yet. The distance between

light source and photocell pickup is about 25 feet.

“The routine radio contacts were useful for exchanging

weather dats snd news,

The brass nozzles for use with the dry ice tests
have given much trouble. At first, the copper tubing used was
unsatisfactory, being too small, and badly bent., When it was

‘replaced with 1/4th pipe, the largest nozzle ~ ,030" did not

clog up. As yet the smallest nozzle has not worked. Possibly
impurities in the carbon dioxide are a source of trouble.

Because of the trouble with nozzles, only one wire
screen run has been made s8o far. The reduction in icing wae
most noticeable on the smallest wires,

The GO, comes out of the largest nozzle in such
a cloud that the nozzle can he used only with very strong winds.

. The £ilms have not been developed yet, but the
photographic arrangements secem satisfactory.

Future work will be mainly to get the nozzles _
working and then to obtain data on the wire screens, preparatory
to making the tests in the jet engines in January or February.
To measure the effectivensss of the dry lce in the duct of the
jet, Dr., Howell has proposed the use of tapered cones. Drop
gize would be determined by measuring the diameter of cone
a%t which the diameter of the ice equalled that of the cons,
Experiments have been undertaken to ascertain the validity of
this method. '

Sincerely,

encs, . QZZQ%ézg:Eééi%~x¢@Z%;
Wallace B, Howell -

WEH:w Director
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Januvary 6, 1949

Dr, Vincent J. Bchaefer
Research Laboratory
General Electrlic Co,
Schenectady 5, New York

Dear Vince:

The following has been reported by Mr, R, B, Bmith as a
gummary of the work done at the Mount Washington Observatory
for the General Hlectric Company during December 1948,

The work included routine sublimination nuclei counts, routine
day photocell records, routine radio contacts with the Research
Laboratory in 8chenectady, and wire screen and nozzle tests,

For the first few days in December, the gublimatlion nuclel
observations were not taken on a routine basis, the new personnel
believing the observations were to be taken only during perlods
of ié¢ing, At timea, from the 27th to the 29th, the nuclel

counts changed greatly from one observation to another, These
fluctuations were apparently real,

The day photocell records were obtained on a routine basla,
with no startling results apparent., The night photocell
records were suspended when water penetrated the photecell and
rendered it insensitive, When a waterproof cell 1s obtained,
probably during Jsnuary, 1949, the night photocell records will
be resumed, If the night photocell trace continues to show

no deflectlon, a zero to fifty microamp meter will be put in
the circult to glve vigual indication of whether the photocell
defleetion changes between fog and non-fog conditions, Posgibly
varying liquid water content would be indicated also, A meter
with full scale deflection of 20 microamps would be preferable.

The photoelectrie recorder optlecal system light burned out
and had to be replaced,
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A vaned brass cone tapering from a diameter of about a half
inch to a point in about B3 inches hag been exposed for over
fifty tests. The data obtalned so far has not demonstrated
the practlicability of the use of tapered cones to obtaln
mean effective droplet size in the Jet engine duct,

The dry ice nozzles are still unsatisfactory, plugging usually
occurring before sufficlent ice hae collected on the wire
gereens., All the tests made to date are listed in the
separate enclogure,

In order to ralse nozzle temperature above the triple point

of CO», & finned nozzle was made, A regular ,030 nozzle was
glotted and three copper fins, equally spaced, were soldered
into the slots, The fins are about 1/32 inch thick and 2 inches
long. Thelr width increases from about 5/8 inch at the nozzle
to 1=1/8 inch at the outer edge. In 1ts first two tests the
nozzle worked perfectly, but it has not worked successfully
gince, :

More tests are needed to determine whether the finned nozzle
will work, If it doesg not, the next step will be to use a
cotton filter to absorb the impurlties in the C0,. If the
nozzle stlll falls to work, 1t may be necessary To shorten the
pipe from the COg bottle to the nozzle (now twelve feet),

to change the shape of the bore of the nogzzle, or to heatb

the nogzzle,

dincerely,

Wé?ig%;i;jﬂﬂowell
encs,

Director

WEH: w
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January 18, 1949

Dr. Vincent J. Bchaefer
Research Laboratory
General Electric Company
Bohenectady 5, New York

Dear Vince:

Enclosed are two sets of photographs of the screen
collector on Mount Washington. The first set was
apparently made to find out the exposure necessary
for the camera, etc., and I do not have any dabta on
the conditionsof exposure of the screen., The pletures
of the second set are identified by the appropriate
letter, and the date are those already sent you.

After inspecting these negatives, I am recommending
that negative #3 of the first sebt be used as an

- exposure gulde. Bob 8mith reports that the focus
posltion will be rechecked, since some of the photos
are definitely out of focus, Vibration still appears
something of a problem (run A, 3rd exposure) bui he
will check on that also.

Bincerely,

encs, ' | Wallace E, Howell

WEH: w



i ppgrbeans (3

PRESIDENT

CHARLES F. BROOKS
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JOSEPH B. DODGE
GORHAM, N, H.

2 Divinity Avenue
Gambrldge 38, M@ss.
February 7, 19 9

Dr,., Vincent J. Schaefer
Research Laboratory
General Electric Company
Schenectady 5, New York

Dear Vince:

The following has been reported by Mr. R. B. Smith as a sumary
of the work donc at the Mount Washington Obper vatory for the
General Electric Company during January 1949,

iThe work included routine sublimation nuclel counts, routine

radio contacte with the Research Leboratory in Bchenectady, routine
time-marking of photocell records, routine vaned, tapered cone
data, and many special projects, "The special work included testing
of an antice c¢ompound on the model airplan@ propeller, extra sub-
limation nuclel counts when the G. K, silver lodide generator was
producing nuclel in the valley in the vicinity of the mountain,
collectlon of a sample of the exhaust from a jet engine to astertain
whether it contained sublimation nuclei, comparlson of our roubtine
sublimation nuclel counts against jet plane operation, a test of
dry ice in the duct of the jet airplane, changing the photocell
recorder galvanometer t0 a more sensitive one, changing the night
photocell setup, conducting experiments with the dry ice nozzles,
and other work,

Bublimation nuclel observations were made on a routine basis with
no change in procedure, However, there has been a change in
meaning of some of the items entered on the nuclel data sheets.
The "present weather" entered is that of the new U. 8. Weather
Bureau code effective 1 January. The relative humldlty is
measured only on the six-hourly observations, and is the velative
humidity with respect to water, Previously, the relative humidity
at below freeming temperatures wase with respect to ice.

The maximum sublimation nuclel count was less then expected, being
only 1/cc.

Radio contmots with Bchenectady were made on a roubtine basis
&uring weekdays for most of the month, but the mountain was unable
to establieh contact with the Research Labomatory from the 2Kth
through the 27th, &oparenhly because of atmospheric conditions,
The contacts continued to be useful for exchanging weather data,
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news of anticipated visits to the mountain by G. £. persounnel,
results of experiments, etc,

The day photocell records were time-marked on a routine basis.
There was no night photocell record until the-2let, when a wabere—
proof cell was obtained. The night cell continued to gilve zero
deflection whether in fog or not, so a change was made. The
partition between the light and the photocell was removed, and
the light was raised approximately 1-1/2 inches, to be above the
level of settled snow, The cell mounting was changed, The cell
is mounted on a plywood board which is clamped to a male taper.
The cell presently makes an angle of about 60° with the Light,
but the angle can be changed by loosening the clamp on the taper.
The photocell recorder reads 0.,2% full scale in clear air, fluctuat-
ing somewhat., The new nlght photocell system was installed on
the 27%h and is working satisfactorily, indicating the presence
of fog and snow and varying with conditions, The problem of ice
accumulation has not been solved, however,

It was decided to increase the sensitivity of the photoelbetric
recorder so that the night photocell would not read zero, A
ghlvanometer with full-scale sensitivity of %3 microamperes was
obtained from G. E., and installed on the 20th, after considerable
difficulty in geltting the recorder to work properly. The day
photocell deflection was now well offscale, so 7000 ohwms of
registance was placed in the day photoecell circoult to reduce
sensltivity to a satisfactory level., 8o far, the day photocell
has not gone off scale, but possibly in summer it will be necessary
t0 increase the resistance in the day cell cilrcult. As mentioned
above, the night photocell continued to read zero, even with the
more sensitive galvanometer, until the hight photocell setup was
changed as noted.

In the hope that the tapered come could be used in the duct of the
jet engine in connection with the dry ice experiments, to reveal
the size of the fog droplets, the routine collection of data from
the vaned, tapered cone wag continued, A plot of R . vs, psi on
logarithmic graph paper indicated that Ry varies ap%xoximately

a8 the inverse square of psi. (The Reynolds number, R,, 18 defined
a8

R, = Pafa U where
1

8 is deoplet radius
fa. is air density
U

is air speed relative to the taperdéd cone

n 1is viscosity of the alx all in ogs unlts
Pel ig the "scale modulush:

KF o ?ﬁi%{& where

a and M have the same meaning as above
fw is the density of watber at the
ambient temperature
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¢ 1is the radius of the tapered
cone at the point at which
the diameter of the buildoutb
of ice equals the diameter of
the cone)

Deviations from the inverse square relationship are large, and as
yet unexplalned, so that the tapered cone cannot yet be used in drop
slze determinations,.

Mr, Smith-~Johannsen and Mr, Blanchard, of ¢. E., arrived at the
Obeservatory on January 18, The former had an antice compound which
he tried out on the bullet nose of the G. K. jet engine,, and on
a model propeller, which could be run at any desired speed up to
several thousend RPM by varying the voltage supplied the motor

to which the propsller shaft was attached, The propeller was

run in 2~% hours of moderate to heavy icing, in approximately

6 hours of rain, and in etill more icing without decreasing the
effectiveness of the antice, The antice worked falrly well on the
bullet nose of the jet engine, also, and Nr. Johannsen was
encouraged by the resulits of the tests. Experiments with the
antice on the model propeller will be conducted whenever the
conditions specified for ite use are present on the summit,

Dr. Vonnegut and Mr. FPalooner of the ¢. B, Research Laboratory
were in the valleys in the vicinity of Mount Washington with a
portable silver iodide generator from the 1&th through the 20%h,
However, the weather was unsuitable for the tests on the 19th.
Radlio communication with the generator was malnteined during the
teets., Sublimation nuclel tests were taken at fifteen minute
intervale during the test perliod on the 18th and at half hour
intervals on the 20th. The results of the tests were disappointing.
There was Little. or no evidence of the presence of increased
sublimation nuclel at the summlt due to the tests, The nuclel
test results are glven in the enclosed table.

Mr. Falconer suggested testing the exhaust of a jet engine for
sublimation nuelel, The exhaust from the Pratt and Whitney

jet engine was collected in & gallon bottle., There were many
nuclel present. At Mr, Falooner's request, a comparison was made
between the sublimatlion nuclel counts obitalined when the jet engine
wa.s in operation and the nuclel counts obtained when the jet engilne
was not in operation. The data is enclosed, It indicates that
any nuclel from the jet have not sffected our data appreciably, a
conclusion supported by an observation from Mr. Dickey, in charge
of the Navy project, to the effect that he has observed the flow

of the jet exhaust carefully and i1s certain that in westerly winds
there is no opportunity for the exhaust Lo get around to the west
side of the mountain. BSince the Jelt engine usuvally operates in
winds from westerly directions only, there would not be much chance
for nuclei from the jet to get into the nuclel chamber., A sample
of +the exhaust 6f the Observatory oil burner contained no



2

A
ol

Cad7 1%

k2

-

sublimation nuclel. A sample of the diesel exhaust will be
obtained when the weather permits,

Only one test of dry lce with the jel engines was made. As the
enclosed data shows, trouble with 00p flow through the nozzles
prevented a successiul test. Bince this result 1s similar to
all but one of last year's tests, 1t is evident that even if

dry ice should prove to be an answer 10 the problem of ilcing

in jet engines, care will have to be taken to ensure that proper
00o flow is maintained.

Yo wire screen runs were made in January, since the problem of
maintaining €02 flow through the nozzles had not been solved, It
goon became evident that conditions .outdoors were too severe on
the average to be able to conduct tests, deslgned to make the
nozgzles work, as often as desired, Therefore, a €0, bottle

was set up in the basement of the Observatory, just inside the
cellar door, where the 002 flow could be directed out the building.

The new nozzles sent up by Dr. Schaefer were tried out. They
failed 4o perform noticeably better than the others., The finned
nogzle did not work well elther. TIn & conversation with Mr. Dickey,
of the Navy project, it was declided that elther heating the

nozzles should be tried, or else new nozzles should be built,
incorporating Dr. Howell's idea that the nozzles should be
constructed so that any dry ice forming ingide the nozzle due to
reduced presgure where thée streamlines converge would be formed

g0 near the throat that it would be expelled with the gas,

It wae decided to try heating the nozzles first, especially as

the ¢. L. jet engine would not be available for further dry ice
tests until Merch, The first attempt involved permafilling the
nozzle, wrapping nichrome wire around the nozzle, then permafilling
the wires to the nozzle. HEven ten amperes was insufficlent to keep
the nozzle warm when the COo was flowing rapidly, because of the
thermal insulation provided by the permafil on the nozzle,

When the wiree were soldered directly to the nozzle, most of the

heat was dissipated in the wires and the nozzle did not gelt hot with
ten amperes applled., Heating the nozzles with & blow torch

sufficed to keep the nozzles from plugging up, proving that heating
the nozzles was a valid method of keeping them from blocking,
Indicative of the amount of heat required is the fact that even
under the direct blow torch flame dry ilce formed on the divergent
cone of the nozzle, The blow torch raised the (0, stream temperature
considerably. ¥No check was made to see whether nleclel were still
being formed.
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The latest test has been of an unpermafllled nozzle wrapped
with nichrome wire, which has been permafilled to insulate it
from the nozzle., The first test was very encouraging, but in
two subsequent tests the nozzle has blocked after about three
minutes, even with ten amperes applied.

ALlL of the tesats of heated nozzles have been with the new nozmzles,
A disadvantage of the divergent cone 18 that when the nozzles
start to block, the C0» stream, instead of shooting forward is
directed against the divergent cone, cooling off the nozzle just
when more heal should be applied. ¥From time to time dry ice is
blown out the nozzle and the flow is normal for o few seconds,

In every test the larger slze nozzles have worked best.

EBxperiments with heated nozzles will be continued until either a
satisfactory sclution is found, or until 1t becomes evident thet
nozzles of a new design are needed,

In addition to solid impurities, oil and perhaps water are
sometbimes found in the 002, What effect the impurities have on
nozzle performance is uncertain, buit 1s probably small, except
for the water, since a wire filler keeps the solid particles from:
the nozszle,

Minor matters attended to during the month included cleaning the
ink well of the photoelectric recorder, (which took three hours),
photographing the lce collection on the model propeller, stec,

Tuture work will continue on the line of getting the nozzles to
work; then obtaining wire screen runs and tests with the jet engine,
It may be possible to keep the night photocell free of ice by
heating 1t. The attempt will be made shortly. Bamples of exhaust
from pogsible local sources of sublimation nuclel will be tested

in the cold chamber,* A

Bincerely,

e § O
Wallace E. Howell

eNncsH, Director



PRESIDENT

CHARLES F. BROOKS
BLUE HILL OBSERVATORY
MILTON, MASS,

VICE-PRESIDENT

BRIGADIER GENERAL
CHARLES F. BOWEN
CONGCORD, N. H,

SECRETARY
LIVINGSTON L.ANSING

MOUNT WASHINGTON BOX 468
PULASKI, N. Y.
OBSERVATORY
GORHAM, NEW HAMPSHIRE MANAGING DIREGTOR

JOSEPH B. DODGE *
GORHAM, N, H.

2 Divinity Avenue
Qambridge 38, Mass.
March &, 1949

Dr. Vincent J. 8Schaefer
Research Laboratory
General Electric (ompany
Schenectady 5, New York

Dear Vince:

The following has been reported by Mr. R. B. 8Smith as a
summary of the work done at the Mount Washington Ob ervatory,
for the General Electric Company during February 1949,

"The work included routine sublimation nuclel counts, routine
radlo contacts with the Research Laboratory at Schenectady,
routine time-marking of photocell recoxrds, and & few specilal
projects,

Sublimation nuclel counts were taken on a routine basis. No
particularly unusual counts were noted. The maximum count was
- 2/cc, The intake pipe to the cold chamber was close to the
level. of the drifted snow throughout the month,

Prequently it was dirficult to establish radio contact with
Schenectady, particularly with the afterncon contacts, This
was probably due to atmospheric conditions., At times, messages
were relayed by the Bchenectady alrport station. The contacts
that were made were as useful asg ever,

Photocell records were obtained on & routine basis for both
day and night photocells, The photocell recorder somebimes
acts anomalously when it is switched from the day cell to the
night cell, first going strongly positive, then slowly going
negative, off scale. It stays negative for a wariable time
and then returns to its normal position, At other times when
the recorder is switched from the day cell to the night cell,
the pen indicates high and decreases exponentially to its
normal value.

Interpretation of the night photooell trace may be difficult
for the following reasons: since no nichrome ribbon was
avallable, having been used on another project, the attempt to
keep the night cell ice~free could not be made, 80 that the

secale reading diminishes as the cell ices uwp, or gets covered
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wlth snow, 8Snow in the air, whether blowing or falling,
increases the scale reading. There 18 sometimes a secular
change in the reading when the summit is not in the fog.

The angle of the photocell makes with the light was changed

on 2Llst February, so that the reading would be nearly Zero
when the summit wes not in the fog. This reducee the indication
when the summit is in fog, and i8 perhaps undesirable for that
reason, The cell now makes an angle of about ten degrees with
the Light beam.

Little work was done with dry lce. It was found that one of
the new nozzles did not clog up when used with the thin copper
tubing. One of the 0ld nozzles was ground down externally to
mich smaller dimensions, retaining %he hexagonal shape. The
orifice was not touched, the intention bolng 10 remove excess
metal 80 Lhmt the mmbment air could be more effective in raising
the nozzle temperature at the throat., The dilameter of this
nozzle at the orifice end is now less than that of the new
nozzles, The nozzle did not block in a test lasting more than three
minutes, It is proposed to use both these nozzles in wire
gcreen runs on a roubtine basis as soon as weabther conditions
permit. If necessary, heat will be applied electilcally to
try to keep them from blocking.

For dry ice tests in the jet engine, Mr. Dickey of the Navy
project has made an elaborate nozzle embodylng a principle
discussed with Dr. Howell. The nozzle bullt so that dry
ice paxtioles will not form before fe&mhlnp the throat or at
least until they are in a position wh@ro they WLlT be expelled
by the escaping gas, Throat diameter is about ,0HO", The
approach to the throat is rounded, Th@re are a nuwmber of
warming fins to faclilitate heat transfer with the air, A
filter mede from an oil burner filter will remove solid particles.
From the throat the dry ice goes to a distribubor with six
equally spaced openings. The plan was to place the nozzle in
the center of the jelt duct and obtain good distribution of dry
ice through the distribubor, but in a test the distributor
blocked after a few mxnuteu, and will therefore probably not
be used. '

On 21lst Pebruary, the alr was saturated with respect to lce

but not with respect to water, so the valve of a 00p was opened.
A few feet downwind a cloud began to form, which inSreased in
size a8 it moved from the summit. A radio contact prevented
motion pictures from belng taken at the time, The cloud was
vigible for several hundred yards after 1t lelt the summit,
After the contact, which lasted less than fifteen minutes,

the air was no longer saturated with respect to ice. (Motion
pictures of this phenomenon were obtained 3 March).
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The afternoon of 28 Pebruary conditlions seemed favorable for

s test of the effect of silver iodide on Altostratus clouds,

so at 1blo two charcoal briquettes were ignited and placed on
a support on a taper in the tower. A strong easterly wind wae
blowing. The AB were estimated to be 45000 feet above the
mountain. Before seeding there was a sort of roll cloud at the
bottom of the AS, uwniform in shape from north to south, several
miles west of the mountalin. Small wisps of virga came from
the cloud.

About ten minutes after seeding, the cloud to the west of

the mountain started to change. The roll shape disappeared,
and the cloud base appeared to have lowered approximabely a
thousand feet, giving a great increase in the amount of virga,
all of which apparently evaporated long before reaching ground.

The modified cloud persisted unchanged for perhaps twenty
minutes, sand then began to resume the roll shape characteristic
of the edge of the cloud as a whole. An hour after initial
seeding, the cloud wae sgain of uniform shape, the cloud base
having lowered, meanwhille, anproximately 2000 feet. If favorable
conditions occur again, efforts to modify clouds with silver
iodide will be repeated,"

Sincerely,

T L. HOWELL

WEH/w irector

CENCH,
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2 Divinity Avenue
Qawbridge 38 Mass,
April 7, 1949

Dr. Vincent J. Schaefer
Research Laboratory
General Electric Company
Bohenectady b, New York

Dear Vinoce:

I have just learned from the Yankee Network
that they are willing to allow us to take over the lease
t0 their building at Mount Washington on July 1. You are
fully aware what this would mean for us in termes of

. improved facilities for selentific work as well as
better accommodations for the crews It is part of our
plan t0 bulld & hemispherical dome on top of the antennea
loft with an annular walkway, $urm0un%ed'by a hydraulio
1lif+t and an instrument mast.

Whether or not we can underitake this large &
Tinancial burden depends on the amount of contract work
we can look forward to during the next couple of years.
I would therefore like to have whatever information you
can glve at this time regarding your intentions of continu-
ing work at Mount Weshington and the amount of work that
may be called for ia your plans.

We can safely count on belng able to have up to
three full-time observers (two at the summit at any one
time) for your work., I hope very much that you may be
able to install one of Vonnegutls continuous recorders of
condensation nuclei, as I am very eager to get date from
ite I am sure we will be able t0 make a more representative
exposure for the sublimation nucleus counter, more free
from drifting snow, = The screen studies of GG effact could
be moved to the roof of the northeast wing, where the airflow
would be far more favorable. I have not 168% hope that we
can collaborate with NACA on the wax projeot, too,

This is written in hagte and now I must run, I
will amplofy later if you indlcate an interest,

Regards,

WEH/w Wallace E;%ﬁgggf%§§>
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2 Divinity Avenue
Cambridge 38, Mass,
April 7, 1989

Dr. Vincen?t J. Schaefer
Research Laboratery
General Electric Company
Schenectady 5, New York

Bear Vince:

The following has been reporied by ¥r. R. B. Smith as a
Summary of $he work done at the Mount Washington @bservatezy
for the General Electric Company during Mareh 1949,

f"Routine sublimation nuelei counis, time-marks of the photo-
eell recorder, and daily radio cenitacits with Schenectady were
continued during March 1949. It was not possible to meke wire
sereen runs on & routine basis, though a number of runs were
made, A test in which dry ice was released from a $0, botile
when the relative mumidity was 100% with respect to ife a% the
summit caused a relatively large cloud of ice nuclei, as
described in a report sent to Schenectady,

The inlet to the sublimation nmuclei chamber was only slighily
above the level of driffted snow ail through the monih,
Possibly this had some effect on the counis obtained, If se,
the effect is not readily apparent. The maximuwm count for ihe
month was 1-2/cc. :

The aﬁsmaleas eehavioz of tae phstecezl reearder, as described
in a previcus menihly repezt, continued., ¥ight photecell
records were influenced by icing up of the cell at times, but
it was possible %o de-ice it freauently Guring an icing ne iod,
The recorder seemed to work better with the cover removed, so
the cover was seldonm left en.

As ¥r, Palconer had predicted, the aftermceon radio contacts

with Schensctady were increasingly difficult e esteblish as

the month wore on, due te aimoespheric conditions, Horaning contacts
during weeckdays were successful, exXcept when the anitenna got

wet in rainy weather, )

Bry ice runs were not %00 successful. XNo runs were made in ths
jet engine duct, simnce the G. E, jet was not in opsration during
the month. The wire screen runs could not be continued long
enough fo get a sizeable dbulldout of ice, for the most pars,
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Dr. Vincent J. Schaefer
Research Laboratory
General Electric Company
S8chenectady 5, Hew York
Dear Vince:
The following has been _eps ted sy ¥r., R. B. Smith &8s &
summary oI tne work done at the Mount Washingiton Cbservatory,
for the General Electric Company during February 1946,

iThe work ingluded routine sublimation nucleil coumbs, routbine
radio contacts with the Research Laboratory at Scheneciady,
routine time-marking of phoitocell records, and & few specizl

projecis.

Sublimation nuclel counis We”e taken on & roubtine basis. Ko
perticulariy unu saaT counts were noted., The maximum ¢ o]
2/60, The intake pipe to the co’if’s chamber was close to the
level of the drifted snow throughout the month,.

(T)

Fregquently 1% was difficuli 4o estal lish radio contact with
Schenectady, pariicularliy with the afternoon contacts. This
was probably due to atmospheric con itions., A% Times, messages
were relayed by the Schenectady airport station. The contacts
that were made were as useful as eveA.

]

-

irx

day and nigl hotocells., The p
wc*s anomal OﬂSlJ when 1t is switch é m bﬂe uay ce t

oﬁa cell, first go strongly pos ve, then SlOw_ going
negative, off scale. t stays negative for & wariable time
and then relurns to norusl position. 4% other times when
the recorder is swi ed from the day cell to the nighi cell,
the pen indicates h and decreases exponentially to iis
normal valiue.

pretation of the night phoitocell Trace may be difficulsd
fo h following reasons: since no nichrome ripbon was
available, having been used on another project, the attempt to
keep the night cell ice-free could not be ma&e, so tThat the

scale reading diminishes as the cell ices up, or gets covered



with snow. Snow in the air, whether blowing or falling,
increases the scale _Qaéirg, There 1s sometimes a secular
change in the reading when the summit is not in the fog.

e ligh% was changed

18 e nearly Zero

T uces the lnd;CauLOﬂ

peraa?s.unéesvﬂas?e for that.
t ten degrees with

The angle of the photocell makes with Ih
on 21s% Febraary, so that T i o
when the Summit was not in t
when the swmmit is in fog, and
reason. The cell now makes an sngle of about
the 1light beam.

tle work was done with dry ice. It was found that one of

Lit
the new nozzies d4id not clog up when used with the thin copper

"ﬁblng. One of the o014 nozzlies was ground down exiternally %0
much smaller éimamsions, retaining the hexagonal shape. The
orifice was noit touched, the intention being 30 remove excess
metal so that the aﬁblent air could be more effective in raising
the nozzle temperature at the throat. The diameter of this
nozzle at the orifice end is now less than that of the new
nozzles, The nogzle did noi block Tﬁ & test lasting more than three
minutes, It is proposed 1o use both these nozzlies in wir

screen TUnS on & roubtine basis as scon as weather conditions
vermit. f necessary, heat will be applied eleciFic

try o keep them from blocking.
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ne, Mr, Dickey of
zie embodyi 9 2
nozzle is bu
ore rsaching
'?ﬂe—“ u&iu:f
ter is apout .OLOT. The

There are a number of
ransfer with the air. A

T lter Wiil TEmove uOllé particles.

e g to & distribubor with six
i « The pl was to place the nozzle in
jet duct and obtsin good disitribution of dry
strivutor, but in a test the distributbor

i 1 therefore probably not
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February,
t

the air wes saturaied with respect 1o ice
h respect

2
v
1t not wi tO wa%er, so the valve of a GO, was opened.
A few fset dowmwind a cloud began to form, which acrpageé 1n
size as it moved Ffrom the summit. A radio contact ““evﬁb&
motion pictures from being taken at the Time., The cloud W&S
vigible for sSeveral ﬁundred vards after it left the snvmﬂz
After the contaci, which lasted less than fifteen minutes,
the air was no longer SQUazagea with respect 3o ice. (Moiiom
pictures of this phenomenon were obiained 3 March),
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Br., Vincent J. Schaefer
Research Laboratory
General Electric Company
Schenectady 5, ¥ew York

Bear Vince:

I bave just learned from the Yankee Heiwork
that they are willing te zliow us te itzke ever the lease
t0 their building at Mount Weshington on July 1. You are
fully awere what this would mean for us in terme of

. improved facilities fer scieniific work as well as
better accommodations for the crew. It is part of our
plan to build & hemispheriezl deme on top of the antenns
loft with an snnular walkway, surmounted by a hydrauiic
1if%t and an instrumenit mast, ,

Fhether or not we can underiske this large a
financizl burden depends on the amount of condract work
we can look forward te during the next couple of years.
I would Therefore like te have whatever informeation you
can give at this time regarding your inteniions of continu-
ing work at Hount Washington znd the amount of work that
may be called for in your plans.

We can safely count on being able 0 have up %o
three full-time observers (iwo at the summit at any one
time) for your work. I hope very much that you may be
able %o install one of vemzega‘a's continuous recorders of
cendensation nucleil, as I am very eager %o get data from
it, I am sure we will be able 30 make a more representative
exposure for the sublimation nuecleus counier, more free
from drifting snow. - The screen siudies of 0, effect could
be moved to the roef of the mortheast wing, wiere the airflew
would be far more faverable. I have noi 3.6;8"5 hepe thet we
can collaborate with NACA on the wax projeci, %00,

This is written in haste and now I must run. I
will ampiofy later if you imdicate an interest,

Regards,

¥EN/w %*a}.la,ce E, Hewel‘g
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because the neozzle blecked after a nminute or two., Thus effect
of dry ice tended to e masked by the icing that ocecurred
before the dry ice could be turned on and after the system
failed., Another trouble was the burbulence of the wind st the
exposure site beitween the Observatory bullding snd the Yankee
Hetwork building., It was necessary %0 incresse the separation
between the screen subjected 1o dry ice and the comnitrol screen
to 227 %o make sure that dry ice d4id not flew over the conkrol
screen, The iturbulence was so greal it became a prodblem o
direct the 00> stream to the inlended screen. In every run
the wind occasienally reversed direction cempletely. Hot only
was it dirficult to keep the $0; stream directed ever the
sef?en, but it was a problem %0 keep shielding of the screen
by the nozzle and tublng, and by the hand of the observer, &
minimem, Some shielding 4id eccur.

It is not surprising that the effect of dry ice was not noticeable
in most cases. (See atbached dry ice exXperiment sheet.) In

a few cases, with temperatures near freezing, the effect was %o
increase buildeut slighitly, if anything., In one case, with a
temperature of 19°FP., the deorease in bulldout was cquite noticeable.

In erder %o objain betier exposure corditions, the location ef
the stand for the wire screens was moved about ften feet to 2
site where the turbulence is probably less than &t the o0lé
lecation. -

Becsuse the amouni of fime aveilable for experinentaiion was
reduced by other projecis, it was thought desirable to obbain
another man, whose time would be spent almost entirely en

&. E. work, even though the crewded facilities at the
Observatory would become even more se, It is antiecipated that
this man, Charlies O, Harrington, now Resident Observer at the
Blue Hill Observatory, will repor}s for work on April 7, the day
Dr. Schzefer is expecied at the Observaitory. Thus

Dr, Schaefer will be able te give hizm instructions in person.

¥r, Dickey has offered %o lend us the nozzZzle he made for use

in the jet duct, which did not bleck in a thirveen minute test,
¥e hope the length of exposure of the sereens can be increased
by this means e a point where the effeet of the dry ice will
be readily apparent, When %tesis can be made with the G, E.

jet engine, the nozzle will be used there, though distribuiien
in the duot may remain something of a problenm,
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Ho further tests of the effect of dry ice on alr saturated
with respect to ice had been made by the end of the month,
though a test which produced snow at the summit was made on
April 2, with the summit just in fog. 4 report of this test
will be senit to Schensciady within a few days. Since this
test was made at night no photographs were obbtained, but ib
is expected that fubure tests will be photographed more
completely than the experiment of March 3,7

Sincersly,
v/
R =
HALLACE E. HOWELD
ERC,. Birestor

¥EH/w



DRY ICE EZXPERIMENTS

Dry ice tests in Observatory: )
2/26/49 T¥Wew CO, bottle, In greater than three mimute test,
ne bie%king in new 020 inch nozzle, 014 nezzle

ent down by Whitey.

2/28/59 014 .030 reduced nozzle worked smocessfully in
3-1/3 minute test, Partial blocking at stars of
run cleared and there was no blecking afterward.

Eire sSCrecen rums:

3/6/49 1600, Temperature 12°F., wind N¥ 2§ mph. Ground nozzle,
Hozzle okay in three minute run. Turbulent wind ~00s
stream got on screen not more than guarters of %ime.

It also got on the ron~COz screen. Ko noticsable differ-
ence in the amount of icing on any of the meshes,
Photes Nos. 1 and 2, pack 1 3/k9,

3/e2/49 2000, T 30°F., S¥ 51 mph, Very gusty wind, Ground
nozzle, Coverage on screen 70% of time., O0p siream
5 inches below and 15-18% o windwerd., Little differ-
ence in bulldout. Possibly greater on (0, screen.
Photos taken with the screens reversed thTough an error,

3/28/49 0915, T 26°F,, WEW 63 mph., Ground nozzle, blocked
%er about two minutes, Held 16-129 $o windward,
Stream taken to screen by wind onliy. (overage near
bottem of screen 80-90%, less sbove., Xo apprecisble
difference in buildout., Perhaps more on OO, screen.
Photes Nos. 5 and 6, pack 1 3/i9.

3/28/49 1615, T 22°F,, W 52 mph, Oround nozzle clogged in about
1 1/2 minutes, Oould not loosen screens from their
holders, so each screen was vhotographed separaiely.
¥o discernible difference in buildout between the iwe
screens, Dry ice was held 6-8% $o windward of the
screen. Apparently did not get line completely dry
when brought it in (see below) because ithe nozzle had
g fine wniferm film of ice all over the inside, Photos
Nos, 7, 8, and $ pack 1, 3/h9, .
1420, ¥ozzle failed almost at once, se run terminated,
Line baked in oven for 1/2 hour. Then cocled before being
put back on G@Z potile.

3/28/49 19206, T 19°F., ¥ 51 mph. Gusiy wind, Ground nezszle,
for 2 1/2 minutes. g0, 6-12" to windward of screem.
Definitely less on CQ, screen. Photos Hos, 10 and 13,
2/59-~1 pack, ' _

3/28/49 2210, T 19°F,, ¥ 65 mph., GOround nozzle blocked shorily
after siart of run, so run terminated.



3/28/49 2300, T 18°F,, ¥ 70 mph. Ground nozzle worked somewhat
less than a minute. CCs boitle secemed empiy. Slightly

less buildout en 00, scFeen, Photo ¥o. 12, 3/49-1 pack,

Took tubing off as It seemed to be blecking with the

nozzle removed, Dry ice on filter, which is %o e

?gg_}}ee%?d, I suppose. Tubling dried by heating in oven
D750

Wozzle had some ice in it when removed after the run

above, but blocking probably ecccurred in the %ubing,

3/%1/49 Hoved stand for wire screems iten feet east toward the
Observatory building, where it is expected the exposure
will be betiter, the wind sitronger and less fturbulent,
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DRY ICE EXPERINMENTS

Seeding Experiment 2 April, 19h9:

Avout 0245, Smith went over to edge of summit, where
lights of Yerth Conway were dimly visible. In the pre3ee%er
spotlight beam it could be seen that the summit was just
below and occasionally in the bothems of the clouds., ¥o siars
were visible, The clouds were blowing from the morth or
northwest about 10 mph, Returning teward the upper parking
lot, Smith was surprised to see feg bleowing azcross the area
f;em the south or southeast., A few moments later the prevailing
aerthez-ly wind returned and swept the fog away. The temperature
was about 10°F. :

At approximately 0250 a COp bottle was turned on

‘8ligntly. The expected ice cloud developed, increasing in

" size downwind, VWaen Smith got away from 'Ehe area, he could
see that a surprisingly la.rge cloud was being preoduced, a
stream 3-5 feet deep sweeping over the Stage 0ffice reef along
apprexirfza‘ée:.y two thirdés of the building's length. This was
in addition te the main stream, which was being swept rapidly
out of sight by the wind,

Oyler was called out at about 0255, the boittle being
turned off for zpproximaiely two minutes, The ice eloud was
swept away by the E¥ wind vhen the botile wes turned on again.
Because the summit was in fog, less of the effect of the dry
ice was evident than previously, However, the wind reversed
direction, and againsi the spoitlight myrizd nuclei were
visivle, The nuclel were evideni in undiminished numbers during
the time the SE wind blew at leasi 30 seconds at about 12 mph,
The edge of the light could noi be seen sharply, as befere.
When gusts blew, either the left sundog of the 22° hale, or :
an arc of the halo of 22° 2% a point neariy on the same harizem—
tal plane zs the light was visible., This phenomenon was only
visible when the wind was blowing faster than usmal. Some
color was noticeable, particulariy green and red.

The §0, was allowed to flow for approximaiely seven
minutes and th % turned off, The whele arca swarmed with ‘
maclel; to such an extent that Smith remarked that there were
far 'Bee many nuclei for snow to be produced unitil the concentrs~
ticn é.lmnished. The seirtillating nuclel reminded one somewhat



of a tremendous swarm of meteors, excepi thal some nuclei
appeared as "doits? and some as %dashes,®

The wind continued to alternate beitween southeasterly
=né northerly., A% times the lights of Norith Conway were
completely invisible, At others, North Conway, the Glien House,
and Berlin were slearly visible,

After a while the nuclei could be felt on the face,
theough s3ill too small o cateh. It began o snow about
0312, Efforis e caich the snow on the snow iyper were largely
wnavailing, bub enough were caught to identify them. The first
snow was P-2 from .5 te 1.5 mm, With a sudden wind shifs to a
northerly wind, the snow content of the air increased, and
large fiakes becanme visivie. Unfortunastely, none coulid be
czught. A conservative estimate is that they were 3/8% in
diameter. They Were prebably 1/2" or larger. They were
outnurbered by the smaller crystals, however., Orystals new
caught included P=l, 1-2 mm, often somewhat rimed, P=2,
eB=l,5 mm, P=b, appreximately 4 mm, and P-7, 2 mm, at least
one of which was apparently & fragment of P-i,

As the snow continued, the number of nuelel visible
decreased, A nuclei eount was btaken about 0330. Air in the
charber had two or three nmuclei., Vhen outside air was initro—
duced, %he count went up %o about 1/8-1/2 per cec, very few
nevw nuclel becoming visible from growth from vepor supplied
by the breath, almost all coming frem outside in visible
size, The count Scemed low from the number of nuclel previsusly
seen, but upen going back ountside it was seen that the number
of visible nuclei had greatly diminished.

The snow was continuing, but consisted mositly
of P-2, with few large flakes, 4&way from the summit, the wind
direction continued te be prevailingly northerly, while even
at the summit the southeast wind seemed te have almest GiSe
appeared,

The summit came out of the fog, At 0345, the €0
was turned on for about tern seconds in & norithwest wind, Soon
the S wind reiturned and the nuclel swarmed in numbers as
great as any previously, This kept up for gbout five nminutes,
Then it started to snow P=2, ,5 mm mostly. 4 sharp wind
reversal back to northerly drought z shower of large flaskes
again, these not being caught either,

Ice on the ground was covered with a layer one or
t®wo snow crystals thick., Examination of the layer revealed
many P-1s, and a good many P-7s, Possibly the P-2s geot blown
away by the wind,
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From time %0 time 2 order coronas could be seen
against the light sven with numbers ¢f anclei present, though
never when the nuclel counts were very high, Glorys could
2lso be seen. 4t one time it was Smithis and Oylerts
impression that the effect of the nuclei had been to "dry upt
the cloud, for Vega became visible and it seemeld szs though ihe
clouds in the vicinity of the summit had dissipated, The
clouds soon returned, however.

Hhether the dry ice released was responsible for all
‘the snow formed is unceriain, for it had been snowing very
siightly off-and-on for several hours before the experiment.
The simultaneous presence of snow and numbers of auclel
seemed 10 show that the dry ice was resSponsidble for much of
the snow produced, at least, It was neticeable that snow was
never pxesent when the highest nuclel couais were present.

While this type of experiment uses much C0p, it is the
feeling of Smith that +his type of experiment should be
continued, under favorable conditions, until more is learned
about optical effecis, snow tType preoduced, length of persisience,
amount of snow produced, and modifications in the clouds,

(Hote: The Ysundog® or the arc of the 22° hale

mentioned in the third paragraph of %$his repori was seen
only after the first seeding, for only a few seconds.,)

?4@/4@

) WALLACE E, 3G¥EL4
¥EE/w Diresctor
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OBSERVATORY
VICE-PRESIDENT TREASURE
BRIGADIER GENERAL GORHAM, NEW HAMPSHIRE MANAGING D?RQE:OR
CHARLES F. BOWEN . JOSEPH B. DODGE

CONCORD, N. H. GORHAM, N. H

2 Divinity Avenue
Canbridge 38, Mass,
¥ay 9, }-9}';'9

Dr. Vincen} J. Schaefer
Research lLiaboratory
General Electric Company
Schenectady 5, Few York

Dear Vince:

The following has been reported by Mr, Robert B. Smith,
Chief (bserver, as a summary of the work done at the
¥Mount Washington Observatory for the General Elecitric
Gompany during April 1949: '

BSubilimation nuclel counts, radio contacis with Schensctady,
time-marking of photocell recorder were continued on s
routine basis during April, 1949. ¥r. Charles O. Harrington
started work on & April, Wire screen rums Were faken, and ons
- experiment was made with dry ice %o seed a cloud.

The sublimation nuclel count was fairly low for the monih,
and +the meximum was 1/2/ce. The inlet pipe o the cold
chamber was higher above the drifted snow than during the
preceding two months,

| Radio contacts with Schensciady were meintained on a rouline
? vasis, except when aitmospheric conditions prevenited contachs
; from being made, Interference in the afternoon occurred

? a2 nunber of times.

The photocell records were obiained on a routine basis,
thongh occasiocnal itrovble was experienced with the recorder,

¥r, Charles C. Herringiten, formerly resident observer at the
Blue Hill Cbservaisory, reporied for work at the Cbservatory
8 April. EHe is spending most of his tinme on G, E. work,
particularly experimentation with dry ice,

Wire screen runs were itaken on as much of a2 roubine basis as
conGitions would permibt. The pichtures haken with the success-—
ful runs have not yeb been developed. In general, the runs
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bear out the findings of last year that the lower ﬁhe
temperature the more effective the dry ice in reducing iecing.
Trouble with clogging of the nozzle GOﬁﬁlﬁL&d to 1limit the
length of exposure of meny runs, Tom Dickey’s nozzle was
not used in a successiul run. A summary of the wirs screen
runs is enclosed.

Another experiment To seed c¢louds near the summit was
conducted on 2 April, using dry ice. A full report of the
results has been sent to Scheneciady. It is reasonably ceriain

that the dry ice released was responsible for Fuch of the snow
which fell a% the sumnmit sabsegnenz to the seeding. Because
the ezperlmen@ occurred a% night no pichtures were taken.
Jonditions have not been favorable for such experimenis since
then, for freguent attempts to create a cloud of ice nuclel
just before the summit entered the clouds, or just after the
surmit has emergeld from the clouds were unsuccess;ﬁl.

Sincerely,

WEH;wW Wallgce E. Howell, Direcior

eLC,
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Mount Washington Cbservatory

Dry Ice Experiments

Seeding Experimeat‘2 April, 1949
(Report sent to G. E.)

¥ire Screen Runs

4/7/49 1100, Tempersture 18°F., wind W 73mph. Sceeens exposed at
new site for ome and ome-half mimntes. Ground nozzle
failed., Fairly good ice collection on both screens.

Ko discernible ddfference, Dry ice 10 inches to wind=-
ward, Photos 3 and 4, pack 3/49-2,

In this wind, new site was guite satisfactory. No
check run on relative icing two screens, but wind did
not reverse direction or change direction much, though
strength varied greatly.

CC, flow small, as if nozzle bloeking or bottle nearly
emsty, but rate of flow fairly uniform until nozzle
feiled. Hozzle had dry ice inside,

&/7/69 1400, T 20°F., WNW 65mph. Ground Nozzle used. Screens
exposed about I minute before CO2 on. CO2 onm about 3 1/2
minutes, Photos 5 and 6, pack 3/49-2,

Little difference in buildout. €O, held 1 to 2 feet to
windward., Incomplete coverage at™1l foot. Nozzle started to
fail several times but recovered. Demsiiy slightly less
on £ than on HC,

Fould have been good rum if had not had iecing without
CC., a2t start of run,

4/7/49 1600, T2I9F.,W 65mph. Ground nozzle. Icing fairiy heavy. €O,
on about 2 minutes without failure. Some turbulence,
CC _on 8 90-95% of time, 2 1/2 to 3 feet to windward
of<C, Possibly slightly less buildout on € screen,
Siightly less denss on C screen, Pholos Tand 8, pack
3 49-2e

4/7/69 1915, T 21°F . ¥NW 6lmph. Wire screens exposed without dry iee

: for about 45 seconds, then COs bottle valve opened.
€0z on meerly full for two or three minutes, most of
it passing below C screen. Mach of upper part of C
screen in very little CO,.
Scmewhat less buildout or € than on HC. Density less
on C, Photos 9 and 10, pack 3/49-2.

4/7/49 2210, T 21°F. WNWA] mph. CO2 bottle as in last observation.
Thought coverage would be complete with lighter wind,
but it wes not. COo began to fail after k 1/2 minﬂtes,
so terminated rum. Buildout possibly less on C, and
density slightly less. 005 3 feet from C screen.
Photos 11 and 12, pack 3/49-1.

4/16/49 2245. T 15°F, WNW 24mph. Dried line in oven before rum.
Ground nozzle used., Stars visible at times - eut of
fog at end of run, Wind somewhat gusty. Coverage
greater than 907 of the time, Nozzle failed after 1 1/2

irates. Definitely less ices on C, especielly notice-
g%le on center screen. Density p0331b§y lessyﬁc than C,

Photos 1 and 2, pack 4/49-1. Icing fairly hesvy.




4/17/49

L/1/4S
4/17/49
4/17/49

4/18/49

4/18/49

\ 4/19/45

4/19/4L9
L/20/49
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2000,
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1945.
0845,
0900,

1100.

1645.

4/2T/49 OS5,

4/28 /49

1136.

)
A
g,
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e
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T 15°F, N limph. Ground nozzle used. COg directed
at C screen 5 minutes. GOy blew at KC screen at
times. Not enough buildout to note comparisen,
although density on C sereen appeared less than
that of NC screen. Iecing rather light. Photes

3 and 4, pack 4/49-1.

T 15°F, NNW 1limph., Ground nozzle used. Run was
unsuccessful as €0, flow stopped after 15 seconds.
Ground nozzle used. RBun was unsuccessful as COp
failed after 15 seconds.

T 15°F, ENE 18mph. Ground nozzle used., €0, failed
after 5 minutes., Icing very light - no nogieeable
difference in bulidout, tut density on NC screen
probably greater than on C screen, Photos 6 and 8,
pack 4/49-1. (Photos 5 and 7 spoiled)

T 18°F, sse 2lmph. Ground nozzle used., C02 flowed
for 3 1/2 minutes, Icing very light. C sceeen
appeared whiter tham NC screen, Ieing too light
feor photos,

T 12°F, SSE 3lmph. Ground nozzle used. COp failed
after 8 minutes. Buildcul appesred greater and
density greater om C screen than on HC screen. Full
force of CO2 jssted one minute - then force decreased
somewhat, Photos 9 and 10, pack 4/49-1¢

T 2G°E. SS¥ 27mph. Ground nozzle used. Run terminated
after ten minutes., Demsity and buildout about the
seme on both screens, although ice had a whiter
appearance on the C screen. Photes 11 and 12, pack

A/ 49"’1 ®
T 21°F, ¥NW 3imph. Groved nozzle used. Run termimated
after 10 minutes, Density greater on NC screer than on { . 'r1n

C scresn. Buildout somewhat greater on NC sereen,
Photos 1 and 2, pack 4/49-2.

T 19°F, WKW 6lmph. Ground nozzle used. Bun terminsted
after 7 minutes, Buildout and density noticeably
greater on NC screen than on C screen. (Especially
on center screen.) Photos 3 ard 4, pack 4/49-2,

T 28°F. ¥N¥ 5%9ph. Ground nozzle used. Run terminated
after 10 minutes. Moderate icing, Density ard build-
out grester on Ne screen thar on § sereen. Photos

5 and 6, pack 4/49-2.

T 20°F, ¥NW 5 mph. Ground nozzle used., Flow. of CO2
somewhat weak, Run terminated after 10 mimutes.
Buildout and density greater on He screen than on ©
screen., Photos 7 and 8 4/49-2,

Tem Dickey's nozzle blocked with pipe scale.

TD's nozzle blocked from ice from water - had just
cleaned nozzle and melted ice on tubing in putting
nozzle cn,

G0y system feiled. Took TAD's nozzle off, not block=-
ing. 1245 Remcved tubing. Fourd filter on CO2 bottle
filled with impurities and ice.(Dry ice?) Dried line
in oven., Changed position of TAD's filter so that it
is between 1/8th pipe and nozzle, to absorb pipe scale
and impurities in the pipe.



PRESIDENT
CHARLES F. BROOKS

. BLUE HILL OBSERVATORY
MILTON, MASS.

VICE-PRESIDENT

BRIGADIER GENERAL
CHARLES F. BOWEN
CONCORD, N. H.

SECRETARY
LIVINGSTON LANSING

MOUNT WASHINGTON moxes
OBSERVATORY
GORHAM, NEW HAMPSHIRE MANAGING PIRECTOR

JOSEPH B. DODGE
GORHAM, N. H.

2 Divinity Avenne .
Cambridge 2_3 Hass,
June 7, 1949

Dr, Vincent J. Schaefer
Research Liaboratery
General Electric Company
Schenectady 5, New York

Dear Vince:

The following has been reported by Hr. Robert B, Smith,
Chief O’ase*var, as a summary of the work dens at the
Hount Washington Observalery for the Genseral Elecirie
Company during Hay, 1949: |

BSublimation nuclei counits zand time-marking of the
photocell recorder were continued en a roubine basis
during May, 1949, The radio contacts with Schenectady
were disconiinued on May 190th., Because there was lititle
ieing during the menth, except towards the end, only one
wire screen run was made,

Sublimation nuclei counis were faken en a routine basis,
The maximan eouni was 1/eec,

The photocell record showed that the trace when the summit
was in ;@g was similar at times to the trace when clouds

were 'sa.ssmg a few hundred feei over the summit. 4lse
worthy of note was the trase on May 27, when the summif was
in the fog all day. The trace showed flac'bfaa:si@ns ever

ten to fifteen minute periods, but the sher’ period fimctua-
tions usually presen: when the summit is in fog were largely
abseni, Presumably the cloud cover was quite 'l;}aicz and
mifern, ‘

Word was received from Mr, Faleoner, of the Research Laboratery
at Schenectady, to disconitinue radie eontacts until further
notice, so use of the radio ended on May 10,

The wire sereen ran was made at a femperature eof 29°F.,

and the buildeut was greater on the screen subjecied ta
00,, though the density was less en that sereen, if whilte-
neSs of ice is an indieation of density. Prssama‘bly the
inerease in buildout resulied because the dry ice lowered
the air iempsrature enough so that some liguid water was
caught whiech would otherwise have rum eoff, Possibly the
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lower density was also the effect of lower temperaturs.

Several more atitempis were made to create and photograph
an ice particle eloud, but without success., (See the
enclesed report on 4dry ice experiments). Apparenily low
temperatures, preferably under 20°F,, are necessary., Even
when dry ice was released ia fog, the effects were less
spectacular than when released in clear air, saturated
with respeet t0 ice, at lower temperatures.

Tae phatagraphs of the wire screen runms are being developed
and pzintea.

Very truly yours,

lse
WA f,! 2 E, HOWELL
WEH/w irector



MOUNT WASHINGTON OBSERVATORY
DRY ICE EXPERIMERNTS

Hire sersen runs:

5/1k/k9 2200 T 29°FP, Wind ¥NW 31 mph, somewhai gusty
at test site. Dickey's nozzle used, Blocked after &
minutes, Buildout noticeably greater en (0o Screen than
on other screen., Density less than on non-C0s sScrech.
Photos 9 and 10, 4/49-2 pack. |

Seeding experiments:

5/22/49 150 T 30°F. (louds doming over surmitf, Houching

tops of Yankee tower., Released 00 from boitle. HFo cloud
of nuclei., Tried another bottle. KNo luck,’

5/28/49 1BOO T 25°P, Small cloud produced. Did net
last for more than 100 yards, Summit in and out of elouds
at time,

A%t various other times dry ice was released, unsusgeessfully.
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PRESIDENT SECRETARY

CHARLES F. BROOKS LIVINGSTON LANSING
BLUE HILL OBSERVATORY . BOX 468
MILTON, MASS. MOUNT WASHINGTON PULASKI, N. Y.
OBSERVATORY
VICE-PRESIDENT TREASURER AND
BRIGADIER GENERAL GORHAMy NEW HAMPSHIRE MANAGING DIRECTOR
CHARLES F. BOWEN JOSEPH B. DODGE
CONCORD, N. H. GORHAM, N. H.

2 Divinity Avenue
Cambridge 38, Hass.
July 15, 1949

Dr, Vincent J. Schaefer
Research Laboratery
General Electric Company
Scheneciady 5, New York

Bear Vince:

The following has been reporied by Mr, Robert B. Samith,
Chief Cbserver, as a summary of the work done at% the
Hount Washingion Observatory for the General Elecirie
Go,, during June, 1949:

"During June 1989, the routine observations for the
General Electric Co, were continued at the Hount
Washington Observatory.

Counts of sublimation nuelel were made on the schedule.

The counis were mosStly low during the monih, the regular
usuval condition in ithe summer months, It is peossible

that the blower is run $o00 long when warm alr is trought
inte the cold chamber. Air is drawn inte the chamber for
one minute, and in summer the cold chamber is warmed
considerably. The air cannot be chilled o as low a
temperature, therefore, and pessibly some Sublimation
nuclel are not activated. It is suggested that the blower
be run 3C seconds when the ambient air temperature is greater
than B0° P, The temperature of the air in the chamber could
be made low at each observation, theugh the data might be
considered non-homogenecus because air was drawn inte the
chopber for a different lengih of time.

Photocell records ¢f sky brightness were time-marked, with
appropriate remarks about the weather., I% will probably
not be necessary 10 decrease the sensiftivity of the day
photocell by increasing the resistance in the circuii,
since the trace has not gone off scale yet. One of the
"waterproof® photoecells, used in the night eell, bas had to
be ﬁﬁpiaced beczuse it leost sensitivity when water entered
it. ‘



89here were no radio contracts with Schenectady during
June.

Photographs of the wire screen rune have been developed
and printed. These prinis are enclosed.”

The photographs were exposed with the object of rendering
the ice iiself with normel film density, with the resuld
that the background is greaily underexpeosed. The photo-
finisher evidently prinied for a balance between highlights
and background; a better set of prints could probably be
produced by printing darker on medium-ccntrast paper.

Sincerely yours,

, Wallace E, Howell
REHL/W : Birector

enesd 31 photographs and negabives
¥ay and June Fuclel Data Bheets
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PRESIDENT SECRETARY

CHARLES F. BROOKS LIVINGSTON LANSING
BLUE HILL OBSERVATORY : BOX
~ MILTON, MASS. MOUNT WASHINGTON PULASK:L.GI\?‘ Y.

- ’ OBSERVATORY

™ VICE-PRESIDENT TREASURER AND
BRIGADIER GENERAL GORHAM. NEW HAMPSHIRE MANAGING DIRECTOR

CHARLES F. BOWEN ’ JOSEPH B. DODGE

CONCORD, N. H. GORHAM, N. H.

2 Divinity Avenue
Cambridge 38, Hass,
Angust 9, 1949

Dr. Vincent J. Schaefer
Research Lberatory

General Electric Company
Schenectady 5, New York

Desr Vince:

The following has been reported by Hr, R. B. Smith,
Chisf Observer, as a summary of the work done at the MHouns
Washington Observatery for the General Eleciric Company,
during July, 1949:

BPuring July 1949, the routine work for ithe General Eleciriec
Jompany by the Mount Washingion Observatery staff was
continued, No special observations or experimentis were made,

Low sublimation muclei counts contimmed in July. The maximum
count was 7 nuclei per beanm,

Photogell records of sky brighiness were oblained on a routine
basis vnsil 27 July. On that day the paper feed mechanism of
the phetocell recorder failed. A cause of failure in the fast
feed gear mechanism was a loose screw en one of the gears., The
trouble in the slow feed gears was more difficult to locate,
On 31 July the slow feed was operating but a only about half
the former rate of feed, Paper movement was about 1 ineh per
hour instead of 2 inches per hour, I% is expected this trouble
will be overcome shorily.” ,

The July Nuclei Data Sheets are enclosed herewiih.
Sincerely,

WALLACE/E., HOWELL

WEH/w Directox

€NC.



PRESIDENT SECRETARY

’ CHARLES F. BROOKS LIVINGSTON LANSING
BLUE HILL OBSERVATORY MOU NT WASHINGTON BOX 468
MILTON, MASS. PULASKI, N. Y.
OBSERVATORY
VICE-PRESIDENT TREASURER AND
BRIGADIER GENERAL GORHAM. NEW HAMPSHIRE MANAGING DIRECTOR
CHARLES F. BOWEN JOSEPH B. DODGE
CONCORD, N. H. GORHAM, N. H.

2 Divinity Avenue
Cambridge %8, Hass,
September 7, 1949

Dr. Vincent J. Schaefer
Research Laboratory
General Eleciric Company
Scheneciady 5, F¥ew York

Besr Vingce:

The following has been reported by Hr. R. B. Smith,
Chief Observer, z8 a summary of the work done zt the Hount
Fashingbton Observatory for the General Electric Company,
during Augusit, 1949:

¥Boutine observaiions of sublimaiion nuclel numbers were
made, The maximum number was 8 nuclei per beam.

The photocell recorder paper feed mechanism worked for oanly
shert periods during August, even though efforis o fix it
were made by several people. No useful photocell records
wers obbtained. The recording mechanism is being shipped back
0 the 3. E., Research Laboratory at Schenectady for repairs.?

With the cessation of financial support from the
General Eleciric Co., the CObservatory will continue %o make
routine counts of freezing nuclei as long as possible, if
the necessary equipment belonging to the General ZTlectric Co.
is lef$ a% Hount Washington., Upon requesit, carbon cepies
of the log of observations will be made and forwarded
monthly $0 G. E.

Very ftruly yours,

WALLACE E. HOWELL
¥EH/w Directer
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1. & view of the gewms seeding sbout 25 minmmies afifer seeding with
‘ dry ivs 2t rate of 1.% pound per m?e* Rovember 24, 1848, ¥orn-

ing ﬁﬁg}it, mmgeﬁ* CIREDE., Oms B.17.

2, 2 view st the jmection of the imo lege of the gswms seeding patteru.

24, 1848, Horning Fiight. Projeet CIRNUS, One 3-47.

B, & view along one leg of the gamme seeding, This lune was 0 miles
: long snd seversl miles wide,  Hovember $4, 1848, Worning flight,
Profect CIEROS, One B-17,

4, Sz pillar and sun dog observed in the modified ares of the govms
: seeding, It is belleved that this is the First Preflected sun dogt®
photograph ever tsken. Novewber 24, 1948, Morning flight. Frojest

§: View mlong leg of gemms sesding. Hovember 84, 1848. Homing flight.
Project CIFEES, One B-17,

. & portion of ithe bels in s golld overcest which was produced by
sesling with dry ice st rade of sboul 1.3 pomd per zmile, Ka@;@ the
pany fislds =nd woofed sress visibls through the sres. Hovesber 24,

15&8, Borning § Lg’*’%ﬁ Projeet CIRRUS. One B-17.

Fa ’Ei"a mﬁii‘i&é gres in 2 20lid oversssh ilmumedistely afler seeding alter
the plane haé ¢liubed sbove o obdain pholtegraphs.

Hovember 24, 1848. Afterncom flight. Project CIERUS. Oune B-17.

B. Bimtant view of ¥Fraoe treck¥ paitern chowing end on view of the 20
mile legs of the séeded path. Hovember 24, 1348, Aftermoon flighi,
Project CIERUS, Ome B-i7,

By ai ?ﬂ% ma@ of the ¥race track® showing the twenty nile legs snd the
r iglané gzmikmﬁﬁ

‘“L

Fovesber 24, 1948, Aftermoon flight. Froject CIREUS. One B-17,

s The sres at the end of the ®rase track® showing en interesting de~
velopment whieh ceeurred hevs. ’ﬁm hole free of clovd developed
in $his region, November ¥4, 1948, Afternmoon flight. Project
CIBREE. Ope B-17,



s

through & hole produced by the ¥race track® seeding

11, View of grommd through
patiern, Very poor ilivainetion of %he g?ﬁﬁﬁé below the adjacent
solid overcast prevented Jdﬁéxﬁ;ﬁg & good pieture. Hovember 24,

1248, Afternoom flight. Ume B-17,
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HEADQUARTERS

AIR MATERIEL COMMAND .
IN REPLY ADDRESS BOTH , : EFCREO@I/EQT} erw

COMMUNICATION AND EN
VELOPE TO COMMANDING : .
GENERAL, AIR MATERIEL . WRIGHT FIELD, DAYTON, OHIO
COMMAND, ATTENTION o : : _
FOLLOWING OFFICE SYMBOL: ’
48
“?

¥CRECC

G
1
el

(S)

General Electric. Company
1 River. Road
Schenectady 5, New York

ATTH: V. V. Schaefer

4

Attachéd is a fo&gh draft copy of the ANC-22 Bulletin, ®Climatic
and Envirommental Criteria for Aircraft Design.? Your comments re-—
gardlng technical accuracy§ additional bibliography, and any suggestions
for improvemént are invited. In the event that illustrations or photo-
graphs of the various factors of climaste and environment or of the
effect of these factors on various types of equipment are awa*lable,
-copies Weuld be appre01ated

Comments and illustrative material must be received by this office
within 60 days of the above date to be considered for inclusion in the
tprinterts copy" of the ANC-22 Bulletin. Should data be available
which eannot be provided within the. €0 days specified, correspondence
regarding delay and the approx1mate date of transmitial should be-

furnlshed
: w**f f
'5’-4, z.I7y
Incl . : . C.sTHEISS :
As stated ' ' Chalrman, ANC—EZ Panel”

Aircraft Committee -
¥unitions Beard
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