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Studies on the Oil Diffusion Pump with a Long Divergent Nozzle

Yoshiaki Uemura, Takuji Yanabi and. Yoshihisa Ono
(Kimura Laboratory)

We designed pump with a long divergent nozzile with expansion ratio
of 100 and divergent angle of 10°. This expansion ratio, 100, was greater
than those given by W.W. Crawford in 1917 for the mercury diffusion
pump and by M. J. Copley in 1935 for mercury and oil diffusion pump. The
expansion ratios adopted in their experiments were 30 and 64 respectively.
Our horizontal pump was similer to that designed by Crawford, but had
a covering tube around the nozzle. Further, in our case, an exhaust tube
for the fore pump was' connected to the main body horizontaily to avoid
the disturbance of the molocular flow from the ejector.

Within a suitable range, the relation between the final pressure P
and the boiling oil vapour pressure H in ¢m. oil was found to be expressed
empirically

P=F exp {—0.880 (H--0.32)}, (1)
where F was the pressure of the fore pump. At the pressure H higher
4.8 cm. the final pressure obtained was the order of one hundredth of the
fore vacuum.

The value 7 of the vapour was obtained by measuring its temperatures
before and after the expansion through the divergent nozzle, and was
estimated to be 1.042, being smaller than that of mercury, 1.666. On the
other hand, according to (1), the back diffusion coefficient should be very
much larger than the value calculated by Dayton on the basis of Matri-
con’s formula.

In conclusion, to operate the pump effectively, one must use the diffu-
sion oils of greater 7, or use the nozzle désigned to diminish the back
diffusion. ‘
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Table 1. Measured Values of vy for Apiezon Qil B Vapours at Working State.

Boile.r Press. | Lemp. of Boiler I‘Er;gzinéf)tr?r | Te—Tee | T/ T Cu/Cv
Oil cm. t,°C T°K t°C Ty°K ¥

Y 79 352 16 289 63 || 1.2L | 1.03

2.0 94 367 17 290 77 1.265 1.04;

4.0 105 378 30 303 75 1.24 1.03,

6.0 110 383 4 317 66 1.20s 1.03,

8.5 115 388 65 338 50 1.04 1.025

Vo /V1=278
r =1.042 OZEFRP T, HETe VC//\\H HEE wlZRRKTROEN S,

d
u:,/—p:,/rﬁz,/i 6))
do 0 01 ,
_mp _
p —‘m—ppl
py=lpbar KMV 2 EE gr.cm—3
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Table 2. Calculated Values of Sound Velocity in Oil Vapours.

Boiler Press. Temp. pr 10—3%gr. cm.—3 Sound Velocity 10%cm.sec.—1
H Oil cm. T°K m =350 m=400 m =350 m=400
B 0.6 352 1.19¢ 1.36;7 0.93; 0.87,
2.0 367 1.144 1.314 0.95, 0.89,
4.0 378 1.11, 1.27, 0.96, 0.90;
6.0 383 1.10, 1.25; 0.97, 0.91y
8.5 388 1.08; 1.24, 0.98, 0.91;
24.0 403 1.045 1.19; 0.99¢ 0.93;
" Room T<;mp. 17°C 290 1.45, 1.65; 0.84, 0.79;
p,=1‘.2027-10~srl’i1 gr. cm—3 v=1.04,
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