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1
INTRODUCTIOR

The astinoe-smasitivity of mimeral subatances has been
siudiad by & mumber of investigstors, among whom Hankell
is the plomesy, Aotino-sensitivity or sctine-slestrioity
is the em’ genmsrated in a orystal whem exposed to light
or radisnt heat, as ind;untid by a sensitive galvanomater.

In 1922, 8. Kolsaref?® discovered the actinoeslectric
sfTest im molybdsnite and abeut the same time Pavl H.
Eﬂ.gara discoverad the sams effect in argentite. Simoe
Kelgareff's discovery, W. W. Coblentz® of the Buresm of
Standards has dene & vast amount of work in this specisl
74014 (sotino-slectricity) partioularly with the mineral
molybdenite, and he also cantimued the investigatiom®of the
thermo-slectric effect of molybdenits instituted by
Kosnigaberger snd Weies® in 191%. &s Iate ss 1930, however,
Otis Johnson' studisd the aoctino-elestric effect on moly-
bdenits at higher temperatures, but in no instance was the
sffect of variocus colored lights studied under the influence
of heat and in vaouo. Henoe the present investigation waa
wdertaken,

It might be well, at this point, %o define mors or
jess diffsrentislily the various co-effects associated with
the one whioh embraces the main study in this thesis,
namely, the actimc-sffect. They are: the thermo-sleciric
or Sesbeck effeot: the actino-electric or Hankel effect;
the photo-resiatant or Smith sffect; the photo-sleoirlo or
Hallwsohs effect and the thermo-resistant effsct. These
various effects together with others are disousssd and



defined in a chronclegloal order in a psper entitled
mots on photeelestrio phencmens,® Dy Professor Zinsser®.
Tt will be my piessurs %o quotes from his manmsoript.
*Fhe thermo-aleatris effect applies o the emi produced
13 g olreuit comaisting of two different mestsgle when &
difference of temperaturs is maintained betwean thelr
moticne. A= stated befere, the aotino=elactrie affact
{s the emf gensrated in a orystal when exposed %o light or
radiant heat, no external emf being inciuvded in the olre
sult. The photosrssistant effect is the change in reslstance
of a cell when subjected to light or rsdiant heasi, the cell
being connected to an external emf, The phote-alectiric
sffect denctes the change in electrificatiom of a bedy
due to the liberation of slectrons when elsctromagnetic
radiation fﬂi: upens it. The thermo=reslstant sffect ia
merely the change in resistance experienced by a body when
subjeoted to changes of temperatura, this change being
resprssented mathematically by the sxpressicm:
Ry-Rg= 14 at+Bt+od .oweses
Where R, is the body's resistance at the temperaturs of
meliing ice; © is the temperature in degress Centigrads
god @, b, 0, ot0. are oomstants.”

Thus in this thesis the ¢erm, astime-eleciricity. will
be appiisd to the reactioms resuliing when the ¢ceil is sub-
jected o Iight alons, no external emf belng in the olromit.
The term, thermo—slsctricity, wiil denocte the production of
an emf in the cireult due to the difference in temperaiurs
of the junoticms betwssn the waricus elements of the cell.
The photo-resistant effect will designate the chengs in
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resistance of the cell when subjeoted to light or radiant
heat, the cell being conmected with an externmal emf.
Whils the thermo-resistant effect will denote the ordinary
change in resistance of the cell due to a change in temp-
arature. The production of electrioclity by radiant hoat
vhich comprised the latter part of the investigation ie
morely a phase of the actino-slectriec effect.

gtated more explicitly, the purposes of this inves-
tigation are to study the reaction of molybdenite cells
to light of warious colors while in vacuno and at various
temperatures., The samples of molybdenite were aleo
sibjected to radisnt heat in the last part of the exp-
eriment , which was undertaken to determine to some
exient the amount of thermo-clectriec effect which was
dus to thermal radiaticm in the firet part of the inves-
tigation.
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APPARATUS AND PROCEDURE

The cells consisted of the stem from the inside of
an aleotric lamp buld with the sample of molybdenite
mounted on a small plece of asbestos paper clamped in
the lead wires of the bulb., This assembly was fused
into a test tube and a window of cortex gilesss sealed
over the mouth of the test tube, When ready for &vac=
ugtion, a small glass tube was fused on to the exhaustion
tube of the eleotric lamp btuldb, which in turn was sealed
of f after evacuation., The cell was then ready for the
slectric oven. Fig. 1 shows gonstruction of the ocelis.

The cortex windew is a spepolal heat resisting
shni with a conetant transmission fector at and above
21008, whiie at 28008 as much as 30% of the emergy is
transmitted, For the radiant heat experiments, the
window was replaced by the heater elem:nt to be des-
eribed in the discussion on the effect of thermal rad-
jations. Fig. 2 shows the transmission relatioms for
the cortex windows.

The oven was made by wrapping nichrome resistance
wire sround & small tin box, insulating the wire with
asbestos cement. This assembly was placed in e Ilarger
%in box and the vacant space filled with dry asbeatos .
cement. The leads wers insulated with small glass tubes.
The light source was a Cooper-Hewitt quariZ meroury arc
arranged for operatiom om 110 volts 4.C. The color of
the 1ight was controlled by three filter srrangements
in addition to the unfiltered arc, One filter was yellow
in eolor and transmitted the 5461IF green line in sddition
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to all the longer wavelengths in the mercury speotium.
The other filter was blue in color and transmitted the
58618 zreen line in addition to all the shorter wavelengths
dom to abeut 3200f. The combination of both filters
transmitted the 54618 greem line only., The unfiltered
are containe strenz lines down to 25368, but as the
trensmission of the cortex window drops rapldly below
2200? theee 1ines ars not considsred as having much
effsct, A spectrum plate is shown herewith setting
forth the various conditions described above. See
Fig. 3a.

The work was started uesing a previous layout which
wee sot up for the study of samples of molybdenite at
high temperatures while at atmospheric pressure. An
attempt was made to use a monochromatlc 1lluminetor
to furnish 1ight to projest on the cells. It was found
that no resction could be secured with the monochromatlc
11iuminator, due to the high intermal !:'llilﬁ-ll'lﬂi of all
the sensitive gelvancmeters avaliable. Accordingly,
the project was changed to include a study of cells
made 80 they oould be evacuated, and used with a limited
nuzber of colored 1ights secured by filters. Several
methods of making en airtight cell were tried, but due
to the diffioulty of annsaling thick glass jointe, all
the early attempts wers unsuccessful. The form of oell
gmatruction Tinally adopted is that shown in Fig. 1
above, The wires are already sealed through glass
snd annealed in the mapmfacturs of the eleciric lamp
bulb, and the portion of the lamp buld which is to be
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Fig. 5 Photograph of Apparatus
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fused to the test tube is blown out thin so that annesling
is unnscessary. After the first lot of cells was com-
structed, they were tested for all the properties given
in the paragraph on definitions. Several teats wers run
on each cell, inciuding quite a Tew repetitions of the
game tests. During these preliminary tests 1t wae found
that the temperature could not be safdly raised above
100% C. 4f the actino-slectric characteristics wers to
be presérved in their original form. I Was found that
the Tirst lot of oells wers not photo-resistant, or
thermo-resistant snough to take into socccount in later
sxperiments.

% new group of four ocells was constructed end as a
result of the preliminary findings, observatlons were
taken in the following manner; the galvenometler was
sdjasted to sero while the cell was at room tsmperature.
1ight was then projected on the cell and the deflection
noted, Readings wers taken first Tor green light with
both filters in place, then with the yellow filter in
place, then the blue, followed by the unfiltered ara,
The heat was then turned on and the tnuﬁmt.uﬂ of the
oven allowed to rise to slightly above 100° C. The
curyent was then shut off and when the temperature had
fallen to 100° C. e reading was taken for the effect of
heat alone. Oreen light was then prbjtnt!ﬁ on thes oell,
and the deflection moted, The heat dsflection was sub-
tracted from this reading. This process was repsated
with the yellow, blus, and unfiltered arc. The oven
was then allowed to cool to 909 whereupon the entire
process was repeated, Feadings were taken every ien
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degress down to 50° C. Eaoch test was run twice for
verification. The cell was then evacuated and two
similar teats were run in the above manner. This
process wae applied to all four celle.

The window wae then melted from a group of cells
and a heating element put in ite place. The first
heating element conmsisted of about ten centimeters of
#3532 iren wire wound sround a piece of chalk, the chalk
being removed after the winding was done. Two lead
wires were pushed through a rubber stopper and fastensd
%c the heater element, A glass tubs was alac inssrted
through the rubber stopper for purpose of evacustien,
end all joints were mads air-tight with sealing wax.
After preliminary tests with this heater, it was thought
wise to wind the heater in the form of a flat spiral
in order to pressnt a more uniform radiating surface
to the cell, and to provide some basis for oalonlating
the aotmal amownt of heat in caiories per second that
was bsing radiated in the direction of the cell. Tha
resistance of the heater was 1.45 ohms, measured by
jmpressing an accurately lmown voltege scross it and
reading the current with an accurate ammeter. This
method of measurement was chosen beosuss when the cell
was in use, the current throush it was the only quantity
measursd. Thus in order to determine the power used
in the heatsr, the RI drop is ussd in place of the
sotual voltage aoross ths system, The power used in the
system is therafore given by 1.45 times the square of
the current in amperes, In order to be exact in the
galoulation when the wire is =t high temperaturs, it
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is necesssry to apply the correction factor givenm bys '
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Ral
e is found to equal! .005 chma per chm degres. It is
sasily seen that small temperature differsnces will not
be important in the caleulatioms, tut as the wire was
rin from room temperaturs to a point sbout 200° below
red heat, a difference in resistance smounting to 3.8
ohmes oocours in the wire betweesn its low temperature
and it® high temperaturs. It was found that the wire
radiated a total of .0l4 caleries per seoond with .2
amperes flowing through 1t and 2.85 calories per pecond
with 1.5 mpaﬁn flowing through it. Of course only
half of this amount wae radiated in the directlon of the
oell.

Obaarvations wers taken by setiing the galvanometer
to zero whiles no ourrent was flowing through the hester.
The rheostet was then advanced to the point where tha
ammeter showed a flow of .2 ampere. The current was
ailowed to flow at this rate until the cell reached
equilibrium or it was evident that no defleotion was
going to result. The rheostat was then edvanced until
the ammeter showed a current of .3 ampers. A reading
was then taken when the cell had resched squilibrium.
This procsss was repeated in .1 ampers steps up to 1.5
amperes, At 1.5 amperes the wire was just below red
heat. The cell wers then evacuated and readings taken
mgain., Fig. 4 shows the layeut of the apparatus and a
diagram of somneotions, while Fig. 3b is a photograph
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CELL #2

Japanese Sampls

This cell belonzs to the eriginal group constructed
for preliminary work, and date is given for 11 becauss
it was the most characteristic cell of this group, and
bacauss it was the most characteristioc gell of this
group, and becsuse it was also used in the radiant
heat inveatigation. The sample was rather thick and
fibrous and was well mounted on a long giass stem. The
teat tube was fairly short, bringing t_hur sample close
to the windew, The bottom seal, being cne of the
first made, was rather rough, but seemed airtight. The
ocell was rather sensitive when comstructed, but lost
quite a bit of its eriginal sensitivity during the pre-
fiminary work., The tables given for this cell are
fragmentary and pieced together from the obeervatione
taken on several different days.

neference to table I shows that ths cell was most
sensitive at room tempersture. The sensitivity rapldly
dropped as the temperature of the oven Was reised, the
unfiltersd are producing only the Taintest trace of a
deflection at 100°. The temperaturs was raised to 300°,
tat at no place was the sensitivity sgain nanifeat.
Howsver, et thess high temperatures, a very large heat
deflection was noticed., At this point, 1t 1s interesting
to polnt out the large heat deflsctions in the radiant
heat test on this celil. This test bears ocut the con~
clusion that the deflection prodfuced by the oven's heat
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waa due to thermal radiastions, and not to any thermo=-
elegtric offects due to temperatura differences among
the slsments of the cell.

It was noticed in the preliminary testa that elther
the heat or the light deflection was reversed upom
svacuation. It wae not known at that time which def-
lection was reverssd, due to the faot that insufficlent
data was recorded at the time of the experiment. During
the course of the radiant heat investigation, 1t was
discoversd that the heat deflection reverasd in the
evacuated ocondifion, and becams Isss intenss in the
reverse direotion. It is to De inferred that it was
the heat dsflection that reversed in the original test.

In all tests, the cell showe! a notliceabls proport-
jonality of deflesction to temperature of cell, The
unfiltered arc in all cases produced the greatest
deflection ocutside of the heat dsflection. Next in
order come the blue, yellow, and greem. Of course,
the unfiltered aro prc;lictt-ud much more enargy on the
@ell thsn any of the other coloers, and gresn projectad
the least energy. The blue probably t-rnnﬁithd more
anergy than the yellow.

Thies cell was tried with the monochromatic iilum-
inator in variocus ways. No results whatsocever could |
ba obtained from it before evacuation, and after evac=
uation, there were a few slight reaotion to the strongest
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1ines, which, however, were so weak and uncertain that
any definite suoccess was diepaired of. The largest
deflection was obtained with the 5450f 1ine and amounted
%o nearly 2 miliimeters, btut the galvanometer would not
return immediately to Zero afisr exposurs.
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TABIE I
Cell §E Unevacusted (Japanese Bampie)

o

Tenp. Hoatl Green Tallow Bluse Tnfiltered

Deflection in millimeters

Reva 1T 30 40 150

115° 210 o e o o

o0 260 ] 0 o Traos
95% 0 a £ 5
so® 2 & T £0
70% 100 2 & 10 25
600 &6 5 a8 10 25

TABLE XX

Gell #2 Evacuated (Japaness Sample]

Teup. Heal Green Yolilow Blue Tnfiltered

Defleotion in millimaters

Roos 53 118 19 286
110° 6 8 13 4 58
100° -I50 1 1 5 25

&0 =57 18 e7 5
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ORAFH OF TABLE I
CELL #2, Tnevacuated

|
]
Daflsotions in miilineters

7

o
=
B
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ORAPH OF TABLE II
CELL #8, EVACUATED

-8
(]

g

Deflectione in millimeters
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TABLE IIX
©ell #2 Unevacuated (Japanese Sample)
Radlsnt Heat
ALEE a0%iomn ar en

AD_omperss in mm inesperes ___ inmm
o8 ) 3 +9 55

. ] a 1.0 5%

ol 1.5 1.1 (g

o8 & 1.2 116

o5 T 8.8 1.5 193

. ig 1.3 BBO

.- 8E 1.5 585

TABLE IV _
Coll #2 Evacuated (Jepensss Sample)
Rediant Heat

TWester Currens Dellection  Weater Currant Deflestiosm
ip-agperes _ ipmm D a§meres ip em

- =2 o9 8,5

B -8 1.0 ~1¥

o8 -£.3 1.1 =18

o5 =2.5 1.2 =28

& =5.5 1.5 =58

" =5 1.8 =50

o8 =T .5 1.5 =58




GRAPH OF TASLES III aMD IV
CELL #2 FADI'NT HE:T

Tasvacunated

é :& !%ﬂ%ill%té

{Evecuated)

- ¥ I i ] i i |
.q.! .-‘ [ - ll-* PE 7 & -2 o

Heater currsnt in tenthms of ampersa

&

B

Defiesctiona in millimeters
{svacnated)




» g e o o o vy S SO iy AT A gl A et e ¥ el

CELL #6
H.Y. Sanpla

In preliminary teats, this cell gave grsat promisae
bagauss of its great sensitiviiy. The sample Wwas mounted
oa the gisss stem and tested befors blewing into the test
tube. The galvanometer deflectiom was repestedly throwm
off scale when exposed to the unfiltered are. Afler ihe
08ll was mamafactured, the unfiltered are contimmed to throw
the galvanometer deflection off mcale., The sample wWas
mounted on & stem of medium lengih, and sonsisted of a alngle
thin lamination of orystal. The surface toward the window
wae vary brightly poliished, as care ﬁ- taken not to tough
it 4n the mounting process. The osll was well mamifactured
and of good gensral appsarance.

This cell was the first of the second group of cells
censtructed after the overdosse of heat applied %o the first
iot. Oreat care wss taken not to exceed & tempersiure of
at the moat Iﬁﬂp This temperature 41id not sesm Lo permem~
ently impair the semaitivity of the cell. IU wWas nedessery
to ume a ahunt of 1000 to 1500 chma for certain cbservations
before svacuation., Afier svacuation a TO00 chm shuni was
wsed for sll readings. The shunt ssrved not only to keep
the galvenometer deflection on scale, but also to compensals
for the high internsl resistance of the oell, whioh ocpused
the galvancmeter to be underdamped.

The heat and 1ight deflecticns were origimaily in ths
negative dirsoticn, but when the cell was evacusted the heat
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deflsoticne became uniformly positive snd much sirongsr.
The aotine deflecticns wers also inoreassd by evacuaiion
but remained negative ia directicam.
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TABLE V
Cell #6 Unevacuated (N.¥Y. Sample]

TempPo Heat Grean Yollow Bliue Unfiltered
Deflecticn in millimeters

Rooa =256 =818 =180%F ~ZL0ORR

i80° -4 86 =47 =140 -282

100° =1.5 =81 =115 =112 890
90° 1.5 59 =183 =184 ~THOF
80% =3 B0 =178 =200 =S 40"
70° -35.8 =118 =226 -325 =1308
&0° =5 =126 284 «-516 =157@

¥IOU0 ohn shunt & 1500 ohm shunt

TRELE VI
Cell #6 Evacuated (N.Y. Sample)

Tomp . Heat Green Tellow Blus Tnfiltersd
Daflection in millimeters

Roon =86 =167 =280 =400
100°? -l =14 - 80 =80 =120
90 7 -25 48 &5 -168
a0® 6 =31 =51 =79 =208
00 £ =41 T3 =104 =234
&0® 1 45 =110 =115 =317
sa® =l =58 =110 =157 =330
-] able s B Fad ar
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Dafisotions in millimeteras

:

;

:
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Zaro line
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ORAPH OF TABLE VI
CELL #6, EVACUATED

Defleoctioma in millimeters

:




CELL #a8
H.Y. Sample

A long stem mouniing was used for this gell. The
sample was cut from a thin lamination of orystal with the
ariginal poliish retained. One contact was rather poor,
glving the cell an urmsually high internal resistancs.
Otherwise the comstruction of the cell was goed, giving it
& nice external appearansa,

Before evecuation, the cell was not very stable. When
sxposed to light it would cause the galvancmeter to start
swinging viclentiy. The galivancmeter would not seitle
down to a ateady deflectiom so readings wers taken by noting
the end polnts of the swinga and averaging them mentally.

A shunt reslstence was trisd, tut any resistancs that would
correotly damp the galvenometer also took 86 wuch ourrent
that the deflsctioms wers mot large enough to be read with
gertainty. After ovacuatiom, tha oell bDecams mores sensliive,
and 1% was found possible to use a shunt resistance of & low
sncugh vaiue to damp the galvanometer and still provide
snough ourrent for good defiectioms.

This cell showed peculiar behavior in being mora
gensitive &t the highest temperatures used than it was at
rocm temperaturs. The heat deflection was greater st in-
termediats temperaturss then at the higher temperaturas.
This is also a peculiar result. This oell was tried in
the rediant heat investigation, and found not semsitive
to redisnt heat. From this result it appears that the



hest deflection might be dus te temp-
sraturs differences betwesn the elsmenta nﬂ*l the esli.
#n the seversml tests run en this o0ell, very litile uniformity
vas found among aimilar obeervations taken om different
days., This faot aleo bears oumt the same ocimelusiem. I
is glac %0 be conjeotured that possibly the erratie light
defiscticas secursd before evacuation might be due %o the
warning effeat of the light on varicus elemenits of the ocelil.
The fact that the ocell beocams mors sensitive at higher °
temperatures in contrast with all the other celis teasted
seems %0 be in accord with this hypotheals,

After the cell Was evecuated, & shunt of 10,000 obms
was used aorcas the galvanometer and sisadier defliectlons
were obtained. The aell was etill mors sensitive ail higher
temperatures, tut to a much less degree. Thers Sas probably
more of en sotino component in the ocutput of the cell affer
svacuation. The avaosustiom probably made it mors difficult
for temperature differsnces to exist beiwesn the elements
of the cell, end also removed the hinderance of the alr
nh-;mu on photo-elecirens sjected from the crystal.
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TABLE VIX
Cell #8 Unevacuated (H.Y. Sample)

Temp. Heat Green  Yellow Biue  Unfiltered

Deflecticn in millimetsara

Rocm 6,0 5.0 8.0 12.0
1009 o7 12.5 £5.0 50,0 65.0
L R 10.0 32.0 £0.0 57,0
B0° -8 7.5 21.0 32,0 £5.0
709 -7 2.0 0.0 25.0 95.0
&0° -9 7.5 25.0 51.0 50.0
507 8 5.0 87.0 30,0 15.0
TABLE VIIX

Cell #8 Evacuated (N.Y. Sample)

Temp . Heat Greasn Yellow Blue Tnfiltered

Defisctions ‘n miliimeters

Rooa 6.5 8.5 9.5 12.0
100° =1,5 3.0 8.0 12.5 5.0
90° -1,5 5.5 10.0 13,5 30.0
so® 2.0 7.0 10.0 12.9 7.8
709 -£.5 8,6 9,0 18.0 28.5
&0° 2.5 5.5 9.0 10.0 17.0
s0° 3,0 4.0 &.0 8.0 14.0

Pegt in Tables VIITI was run with 10,000 chm galvenometer
ahunt for stabllity.
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G=ZAFH OF TABLE VII
CELL #8, UNEVACUATED

20

Daflecticne in millimeters

Grasa




Defleotions in aillimeters

30

GRAFH OF TAEBLE VIII

CELL #8, EVACUATED

Tafiltered

Yollow
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CELL #9
Canadien Ssmple

The sampie consisis of a thin lamination of oryatel,
oracked sorcss the middle, I% is acunted em a shoriy stsm
and shows evidense of having bsen pratiy hot in the procsss
of marmufacture. The asbestos mévnt is discolorsd with the
heat of the flame used to make the cell. Om acsount of the
shert stem, the sample is farther from the window than any
of the othsr osils. Ssveral cells wers oonsiructed with a
short stem similar to this one, Lut all were totsl fallures
with thie exseption. I attribute this to the sxcessive
heating which the semple undergoes in the process of man-
ufsoture of the cell. :

This cell was not extiremely sensitive, bui was quite
steady in its dsflectioma. There was a marked deorsass in
asnsitivity as the temperature was ralsed. The sensitiviiy
g% all tsmperaturss was enhanoed by svacuaticm of the ocell.
#o radicsl ochanges in direction of deflection was noticed in
this oell upon evaoustion as in some of the other cellsn,

The steady characteristios of this cell may be attributed
%0 1%s comparatively low interhal resistancs. The galvanometar
was wsll damped with no external shunt in the oirouit. A cell
of this type is desirable where acourats readings are to be
taken over s period of several days.
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TABLE IX
Call #9 Unevacuatesd (Canadian Sampls)

Temp . Heat Greem = Yellow Blue Unfiltersd

Deflecticn in millimetors

Foca 10 17 50 63
1i0° 2.5 - 7.5 10 3z
1009 +5 5 9.5 15 54
p0®  =1.0 5 il 17 44
B0° 2.5 7.5 i3 19 38
70° 5.5 8.5 15 25 52
§0°  <5.5 ] 15 25 59
50° o8 8.5 17.5 27
TABLE X ,

Cell §9 Evacusmied (Cenadien Sample)

Tomp . Heat oresn Tollow Bive tnfiltered

Defleotion in millimeters

Room 18 84 39 T03
100° =8 4 ié 16.5 41
0% 2 S 11 is &1
80° 0 8 15 4 61
709 =2 8,5 16 22 &0
&0° -2,5 7.5 17 .5 24 83
50° «35,8 11 20 n B2
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soticns in miliimeters

GRAFH OF TABLE IX




Defiectione inm miliimetera

4

GRAFH OF TABLE X
CELL #9, EVACUATED

\ Dagiltered

\ Blus

ilow

G0 250 560 F00°




CELL #iC
H-T. EIHPl'.

This cell wae not used im the light experiments
becauss the exhaust stem was broken off im the process
of mamufacturs, It Was used in a rediant heat test
beoauss the broken stem could be closed with sealing Wes
for this test., The sampls was duil colored, but was
weil mounted on & long stem, In a preliminary trial the
oell gave & deflection of 45 mm with the unfiltersd arc
with no window over the cell., Thie test proves that ths
oell would be sensitive %o light of the same tests applied
to the other ceiis. The cell was not as sensltive %o
radiant heat as Japanese cell #2. However, it
is interesting to note that the deflection reveraed om
svacuaticn. The cell was mors sensitive in the roverss
Airsstien sfter evecuatiom then it was in the positive
diresticn before evacuation in the sense that the deflec-
tiens started at lowsr current, tut they did not risse a0
high at the erid as they did before evacuation,

it is probabls that the reversal of direction was
due %0 the intarsoticon of thermossleciric and actine-
sleatria resctions, During these radiant heat axperiments
1% was mach more iikely that temperature diffsrences
sxisted betwesn various elementa of the cell than it wan
during the 1ight experiments, where the entire cell was
hested in en oven.



TABLE XY
Cell §#i0 Tnevacuated (N.¥Y. Sample)
Rediant Heat
Weater Cubrent Defleotles  Hester Gurrent Deflectlen
insmpsres __lnga ______In sxperes in mn
. o .9 0
% ] 3.0 1
& 0 1.1 -
o5 -] 1.8 &
+6 0 1.3 10
T o 1.4 18
-8 o 1.8 - 2 4
TABLE XII
Cell #I0 Evacuated (N. Y. Sample) :
Radiant Heat
Hester Carrent Deliecvion  Heacer soGicn
in ampeves __ in ma ip gxperes ____in ma
o8 o .- =1
- 0 1.0 =1.5
o o 1.1 =1.5
-] o) 1.8 =8
o8 =31 1.5 wB
sT =1 1.4 ]
-8 =i 1.5 -8
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GEMERAL OBSERVATIONS

The most striking oharaocoteristic of the cells was the
deorsase in deflections as the temperature of the cell was
raizsed. This was notliced in all cells with stromg sctino-
slsotric charsoteristics. The only excepiion was in the caas
of coll #8. An attempt has besn made im the discuesiom of
cell f8 to expisim this phenomenocn in terms of the interactlion
of separste and distinet components in the slectrical cutpui
of the oeli, Perhaps all unlllu beabaved along thess lines;
the sotino-effesct being much stronger than the therme-
affsot in the majority of the ocells. It is poseible that
gll changes in the behavier of any of the celle upon evacuation
wae due to changes in %he ratio of ths thermo-effect %o the
actino-efTeot.

The cells uniformly became more sensitive upon evacustlon
in various degrees. Some of the cells were made more stable
bty evacuation. Both observatlions may be explained by oomsid-
eration of the effect produced by the pressure of the gir on the
elsments of the cell. The actino-deflsction Was probably
produced by etreams of electiroms shot out from senaitive spotla
on the orystal nsar oms of the lead wires. The pressursé of
air molecules would hinder the passage of the eleotrone to :-u-nm
degree, and would cause the numbar of them to stirike the lead
wire to vary under Adifferent heat gonditicns, thus csusing
ths observed Instabiliiy.

T¢ was obssrved that the heatl charaateristios of several
cells wers radicaily changed by evacustliem. In two ocases ihs



deflection was sctuslly raversed. The pressnce of atmospheric
pressure in the cell weuld probably tend to enmhance ths tYhermo-
oomponent of the heat deflection at the expense of the aotine=
ocaponent. Thie would be due o the sbeorpiion of radiany heat
rays frem the walls of the cell by the air, and also to ths
hindering influence &n the slestron strsmme. After evacustiom,
radiant heat rays from the walis of the cell world go unhampersd
to the sample and the slectrem streams would not be deflected
by the air pressure.

Mook larger deflecticna were always obitained from the
unfiitered gre than for sny of the filter arrangementa. This
ia to be expected beceuss of the mach larger energy contant
of thia form of 1light, Ths blue filter ocut off the longer
wavelsngihs and probably passed slightly mors enargy then the
yvelliow filter, which out off the shortsr wavelengthe. Tha
grasn filter passed oniy the gresn doublet at Hﬁ-ﬂ and
prebably projected much the least energy om ths ocell of any
of the filters. The deflections run pretty muoh in the order
of the energy comtent of the imoident light. The blue filter
gave larger deflectiona than the yellow, which im turn gave
larger defleotions than the gresm.

Some slight tendency in some of the u:h was notloed
for a positive dsfisotion to be produced by eme color and
a negative defisation for another. This phenomenon was
noticed in the preliminary tests on several ssmples befors
they wers mounted in cells. Thess characteristios never
Yecams apparent after the cell was marufactured. This
phencmencn weuld be rather diffioult to explain without



the consideration that thers wera sansitive apois om the surface
of the osll near the lead wires which vary ammg themassivas

for various oolors.
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