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On the Influence of Headspace of a Can on It’ s
Vacuum Degrees when the Can is seamed under a
constant Vacuum of Closing Machine

Iwao Shiga and Keiichi Kimura

It has been known that the degrees of vacuum of a can seamed under a constant vacuum

of closing machine is influenced greatly by it’ s headspace, resulting in much lower vacuum in

a smaller headspace.

In this report, we showed that a fact described above results from difference of reduction

rate of volume of head-space, depending upon the magnitude of the head-space, through the

depression of can ends which is effected by pressure difference between the inside and out-

side of the can, and developed the following equation to proximately calculate the vacuum

degrees of a can which is seamed under a specified machine vacuum and can head-space:

Where Pm
Pa
Pc

poe —(Ve-Vw-aPa) +V(VcVw-aPa) 2+daPm (VeVw)

2a

U=Pa—Pc  meeee——— 2
Pressure in a vacuum chamber of closing machine
Atmospheric pressure
Pressure in a can
Volume of can
Volume of content
a constant which is peculiar to the ends in the following formula;
Volume reduction in a headspace by the depression of both ends effected

by pressure difference between the inside and outside of can=a (Pc—Pa) .
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Vac. chamber ¢gyex7c#=15", Pa=29.9", Pm=29.9. 15=14.9"
a=0.191, aPa=5.711, 2a=0.382, 4aPm=11. 3836,

1 2 3 | 4 | 5 6 7 8 9
CEAZESHRD| Ve—Vw | (Ve—Vw ; 4aPm x , . ‘ U=Pa—Pc
Ve Vw o |+ / 8] |6 (2| Pe= -L .
(cc) —aPa —aPa’? {(Ve—Vw) J 2a {inches)
0 ‘ —5.711 32.616 0 32.616 5.711 11.422 29.9 0
5 —0.711 0.506 56.918 57.424 7.578 8§.289 21.7 8.2
10 4.289 18.396 113.836 132.232 11.499 7.210 18.9 11.0
20 14.289 | 206.540 | 227.672 434.212 20.838 6.549 17.1 12.8
40 34.289 | 1175.74 455.344 1631.084 40,387 6.098 16.0 13.9
60 54.289 | 2947.30 683.016 | 3630.316 60.252 5.963 15.6 14.3
VATEEBRIEY BT A0 L LT S (L Do P2 O I Vacuum Seamer  # i fHL, 15 H1-

Vacuum chamber O)e7EE# ML LHHE (1) 1220. 5°Cogkiok a4 DB CFidd O %

HAmE T, “FIRA” improved vacuum gauge (ZLE#-w, Bourdon’s tube 032 8h &
i e BECER S Stk
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qrpappigt | T Prasd 3 &
MoE ek | mmoE R | kg | COOHH = = = LP
gms. gms. gms. Ve = Yu) oo Eg = HOPHE
c.c. Fi ML E | FE R (E | TS
368.2 64.7 303.5 7.0 5.4 10.0
368.3 65.5 302.8 7.25 5.6 10.3
358.9 66.3 292.6 19.0 10.8 9.3 12.9
358.9 65.3 293.6 18.0 10.5 9.0 12.6
359.5 66.2 293.3 18.3 10.5 9.1 12.4
339.0 65.5 73.5 38.1 12.6 11.8 13.5
339.4 64.6 274.8 36.8 12.5 11.6 13.5
338.0 64.2 273.8 37.8 12.6 11.6 13.8
319.1 64.8 254.3 57.3 13.4 12.6 14.3
319.7 65.9 253.8 57.8 13.4 12.6 14.3
320.2 66.3 253.9 57.7 13.4 12.5 14.4
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