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The next apparent difficulty is that the viscous force may vary
some other way than linearly in the velocity of the displaced normal
fluid, Judging from all the other surprising facts that have been dis-
covered about the flow properties of liquid helium, this could con-
ceivably be the case, although it is not likely. We believe, however,
that the non-observability of the waves is due to experimental limitations.

The essence of the trouble is that temperature differences in
rouge are brought to equilibrium by a diffusive equation and not by a
wave equation, This means that the rouge in the bottom of the resonance
chamber is constantly taking away the heat that we are putting in, and
in this way destroying the resonance. From a study of the rouge density
we concluded that in our last experiments the rouge accounts for half
of the volume of the space wherein the new thermal waves are expected
and, since the particles are small, there is ample surface for heat
exchange and consequent degradation. The best way to avoid this would
be to find a substance which is as suitable as rouge in all ways and
also has a much lower heat conductivity at these temperatures.

Lastly, let us with hindsight examine the Fountain Effect and
how it starts up., The heat signals that are transmitted through the
rouge are highly dispersed by the time they get to the other end. This
means that if the heat input as a function of time is a step function, for

example, the flow of helium toward the heat source through the rouge
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would be some highly dispersed function of time different from a step
function. If, on the other hand, we could use as a semi-permeable
material something that didn't absorb heat, the heat flow would be un-
dispersed.

The exact form of the dispersion could be determined by using
a very long, tightly packed rouge column and observing the fluid flow
rate through the rouge that is brought forth by a fixed heat source wave

form.



10.

11.

12

13'

14,

ib,

16

43

References

London, F., Phys. Rev., 54, 947-954 (1938).

Tisza, L., J. Phys. Radium, 1, 164-172 (1940).
Tisza, L., J, Phys. Radium, 1, 350-358 (1940).
Landau, L. D,, J. Phys. U.5.5.R., 5, 71-90 (1941).
Peshkov, V., J. Phys. U.5.S5.R., 8, 381 (1944).
Peshkov, V., J. Phys. U.S.S.R., 10, 389-398 (1946).
Pellam, J, R., Phys. Rev., 74, 841 (1948).

Pellam, J. R., Phys. Rev., 75, 1183-1194 (1949).

Findlay, J. C., Pitt, A., Grayson Smith, H., and Wilhelm,
J. O., Phys. Rev., 54, 506-509 (1938).

Pellam, J. R., and Squire, C. F., Phys. Rev,, 72, 1245-1252
(1947).

Lane, C., Fairbank, H. A., and Fairbank, W. M., Phys. Rev.,
71, 600-605 (1947).

Tisza, L., Phys. Rev., 72, 838-854 (1947).
Pellam, J. R., Phys. Rev., 73, 608-617 (1948).

Broussard, L., and Shoemaker, D. P., J. Am. Chem. Soc.,
82, 1041-1051 (1960).

Pellam, J. R., and Craig, P. P,, Phys., Rev,, 108, 1109=-1112
(1957).

Allen, J. F., and Jones, H., Nature, Lond., 141, 243-244
(1938).



44

FIGURES



(Mo) (L) 39N1LVvY3IdNIL I 914

¥s

02’z oIz 00z 061l 08l 0L 09l 0G| oVl 0s| oY Al

x 1 T _ _ T _ L _ _ T L @
® @)
- “Hg O
: =
- wn
- —H401 ©
" AOH13IW 3s1nd =
= ONISN WNIT3IH NI aNNOS aNO023S 40 Allpolan ' o©
o m
WM |
L, —g| ©
2 2]
x —
n vﬂm bl
- X =S &
ks n

- xx — 9|

¢
= XXX =t A |
x

x —
b— xymnxx lw_ w
~
o Tix_ ) o1 &
xxxxx = O
— X X x XX Xxx xX —10& =
_ | _ _ _ _ _ 1 12 _\




46

(Mo) (1) 34N1vd3IdAN3IL ¢ 914

02'¢ ol ¢ 00'¢ 06’1 o8l 0l’l 09’} 0¢G’l ovl
| | | | | | ] |
== ) 7
\
| 1P 4IAMOd AYINI 9b # L1¥9 .
X
" HONOYHL ANNOS ANOJ3IS 40 ALID0T3IA INIYVJJY
- \ —]
Y.
X,
I /xxx =
\ X
s /&Ax ]
\ x x
\ xXx
- //x L
\
[ xX X el
X
N x xXx |
- N %
/// x xxvfxxx ) " y ) - X x x
— /// vwf *x x e % x x = —
/’/ - " X . _

o
~— {2357 )

ANNOS ANOOJO3S 40 ALIDON3AA LN3IYVALV

N

el



47

(Mo) (1) 3¥N1IVd3dN3L & 9id

022 0l'2 00°2 06’ 08’l 0Ll 09’ 05l ot
_ T 1 T _ T T E
= 1§ ¢
\
% ¥43AMOd A¥3IW3 00l # L1Y9 .
. o
: HONOYHL AdNNOS AdNOJ3S 40 ALID013A LNIYVLLV
S —9
\
\
\
\
- X —18
\
— //m — 6
\
- //% w % — @I
R .
= T, ! H4
SO f
— e % X — 2l
— T T T — €1
)| | | | | l l |

e { DIEIN ]
ANNOS ANOD23S 40 ALIO013A LN3IYVdAV



78

(Mo) (1) 39NLIVH3IdW3L v "Ol4

ol1'¢e 00 ¢ 06’1 08’1 0Ll 09’1 0G| (0]

I I I 1 I | I |

d30MO0d AY3INW3 OGlI # 11Y9
HONOYHL AdNNOS GNOJ3S 40 ALIODOT3A IN3Y¥YVddV

— i
T e e e wee m— owae e

Ol

¢l

el

(03S/N)
ONNOS ANODJ3S 40 ALIDO0T3IA LN3IYVLdV



(Mo) (1) 3MNLVYILWIL G ‘big

00°¢ 06l 08’l 0l'l 09l 0g'1 0} 4

I | ! | | [ I

430M0d AY3IWN3I 00<Z # 11Y¥9
HONOYHL dNNOS ANOJ3S 40 ALIDOT3A LN3IHVdLdV

(23S/N)
ONNOS dNODJ3S 40 ALIDOT3IA LIN3IYVLdV

At



S50

(Mo) (1) 3YNLIVY3IdWN3L 9 "9Old

022 olre 00'¢ 06l og’l 0l 09I 0G| ot
T | 1 | [ [ | [
ot
\
\
\ 43AM0Od AY3IN3T 02¢ # Ll1Y¥9
— X
\ HONOYHL ANNOS ANOD23S 40 AlLIDO13A L1IN3YHVLAV
X
— \
/M
- \

—
-_— -
~— -—
— — —
T e e o - —

2l

el

(J33S/ W)
ANNOS ANODJO3S 40 ALIDOT3IA LIN3IYVLdV



5/

oe’

01'¢

(Mo) (1) 3YNLVY3dW3L i 914

00'¢ 06'l 08’l oLl 09l oG’ ov'|

| ] | T | | I

d3aMO0d AY3INI QO0r # 1189
HONOYHL AQNNOS AQNOJ3S 40 ALIDO0T13A 1IN3Y¥YVALV

— —
- . -—
o - e we - T

1l

o}

el

el

«—— (J03S/N)
ANNOS AdNODJ3S 40 ALID0T3A LN3IYVddV



Ky )

02’

(Mo) (L) 39¥NLvy3IdAN3L 8 9ld

olI'e 00°¢ 06’1 08l oLl 09l o¢’i ov'|

I | _ | | T 1 |

- -

Hig 11§ g i
]

i YIAMOd A¥IWI 009 # LI¥O HONOWHL

T ANNOS QNO0D3S 40 ALID0T13IA LNIHVddAV _

/
\
\

- -
-—
-—
— — — -
i e i

Ol

2l

el

(03S/ W)
ANNOS ANOJ3S 40 ALID0T13A LN3IHYVLIV



S3

(Mo) (1) 3¥NLvY3IdWN3L

. 6 914
ol'e 06l oLl 06’1l og¢’l
o [ { 1 T | 1 b & b 1
o
o ° . oo )
° o]
o o @ o o o o
® (o] (e}
%o
oo o o o
0% OO — 5 OOO (o} o] [+]
« O - o Qo " 5
o0 060 oc0om o0 0% ° %o,
o0 O o o]
. o
o o
© oo o .
X "
” i
k- X
* v = % . T ’
... . ¥ = % B . %
x . 5
H « = "8 X . -
e . " ¢cWO/W9 €071 o
C . % m = a7 cWO/WO L6O -

¢WO/W9 060

QOHL3IW 3ISTINd HLIM ALISN3IA 39Nn0Y

X

40 NOILONNS SV WNIT3IH NI AGNNOS ANOJ33S 40 ALISOT3A LN3YHVddV

o
«—(03S/W) ANNOS ANOJ3S 40 ALIDOT3IA LN3IYHVLdV



s¢

(Mo) (1) 38NLvy3IdN3L Ol "9lI4

0¢ ¢ (0] 4 00°¢ 06’1 08l 0l’l 09l 06’1 oYl
e 1 1B | I I | I 1
— 3¢ i
x
% 311703Z HONOYHL
xx ANNOS dNODJ3S 40 ALIDO13A LN3YVAdV
—~ =
"oox
x
X%
x
X ]
- X
X%
X x
vonvocax
— XX 1% S
X XX x X
= W5eX
. xX X X x

(03S/ W)
OGNNOS ANOJ3S 40 ALIDOT3IA LN3IYVLLV



55

GOHL3IW 3STINnd ¥O4

WILSAS D2INOYLD2313 40 DILVWIHIS I "914
=\ 4399141
3d09S
Hvavy
U. T
431417dNY mw.
IVOI1H3A —
93y
I T,
 EIPIRET.L Lm
" .0.4 i I

e

WNIT3H _

HOL1VYHEIA
- ILINN




sé

GOHL3IW 3AVM ONIANVLS

404 W3ILSAS DJINOYLO3IN3 40 DOJILVWIHOS 21 "9l

-

—
L]

‘N39O
AVYNOIS

H3ISATVNYV
3AVM

——— 5 e

H3L1INSNVYL

H3IAI303Y
—_—

H3141TdAY




57

FIG. I3 A TYPICAL RECEIVER OR TRANSMITTER
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FIG. 18 CONSTRUCTION DETAIL OF THE RESONANT
CHAMBER WITH VARIABLE HEIGHT
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