
ACCELERATOR DEVELOPMENT BRANCH 
Brookhaven National 
Associated Universities, Inc. 

New York 119/3 

SSC TECHNICAL NOTE NO. 34 
( ) 

SSC BEAM TUBE BELLOWS ASSEMBLY 
Carl Christianson 

12. 1985 

INTRODUCTION 

The tenet held the SSC 
of Fermi.lab in late 

beam tube ends will be 

to BNL Norbert 
SSC beam tube is that the 

to 
a situation where the beam 

tube nor torsional 

Other factors which beat upon the beam tube bellows are: 

l The beam tube and bellows will He which could 
reach a pressure of 300 

The beam tube will be copper or clad on its inner surface. 

3) The accelerated beam should not "see" beam tube diameter 
, such as the bellows. 

Minimum life is 1000 

DESIGN CONCEPTS 

The 
to withstand the 

vacuum .. 

to me is to have co-axial bellows, the outer bellows 
He, the inner bellows to contain the beam tube ul­

and the space between the bellows to be connected to 

It follows therefore that no • welded or brazed, should 
stand alone between the He and the UHV ( the beam tube weld which 
should be as ductile and safe as the base material but of which I 
found to crack ) 

The bellows must not be difficult to install nor remove, it 
must fixtures, and cut-out machines. 





The 
beam tube 

error 

travel 
ion. 
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JOINT 

is to have the bellows 
them 

severe wall 
; any 
cannot be 

has 

to the beam tube This 
one between the He and 

and test the weld. A 

in this case 

leak which would be 
in the beam tube 

the bellows must be extra 
each end, travel which is not used 

The conclusion drawn from this section is that a 
to the beam tube and a must be the 

In 
been 

The 

la, the tube end weld is easy and safe, once 
for some distance from the end. The 

for which ections and above are 

would be: weld 
weld 

bands around the beam 

need be, with no 
and can be 

the tube or the 

which meets the criteria to me 
none of the aforementioned actions can 

the bellows installation will make the 

has 
is a 

must be 

the brazed joints or the the RF 



RF 

--3--

to 
vent tube 
way for 

tube act as a 
beam tube will have a 

dimensions of the 
chosen. 

compress 
choice of the 

as the 
and pressure Also~ 

increases the travel 

introduction the accelerated beam 
vacuum chamber. tube 

that its ends must slide within 
and the surf aces make worse. 

the basic 
hides the bellows 

tube close 

con-

open space to conductor and the maximum dimen-
be determined tests such 

ISABELLE stations. 

contacts can 

that case. 

connections between the beam 

made 

ease of 
as best 

per 
and manufactured 

belows manufacturers are 
if of 
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life tested assembled to the bellows. 
insulated from the RF 

leaves its allowable space. 

The vacuum within the bellows will be monitored a leak 
detector. If several assemblies are tested the bellows 

off when interiors will be to the leak detector 
it leaks the last 

5 illustrates one of bellows life test The air 
counterbalance the up to lb. axial force exerted the bel-

lows. Without a counterbalance a and wasteful gear motor would be 
needed as a driver. 

If the outer bellows starts to leak -
how will the leak be noticed? 

He will enter the 
must be 

vacuum before the 

One answer to l is to extend the bellows vent with a 
to the outside a sniffe'r valve on the vacuum jacket. A "T" in 

tube must be open a.cent to a vacuum gauge which monitors the 
vacuum, thus, a rise in pressure would a leak 

then be attached the sniffer valve and if 
the bellows which has sprung a leak. 

Someone else will have to answer 2. 

The 
driven torch carrier be 
able rollers which will 

beam tube bellows will a motor 
to the beam tube and have remov­

for the first weld 
able to make the three welds. to 

The cut-out 
be motor-driven 
may be necessary 
refer to 

One machine 

machine will also be and 
but will have to be heavier than the 

when the short 
all the with a vacuum cleaner will not 

be 
the 

The inner weld will be with a cutter wheel on 
Because this wheel make metal dust 

cleaner here also because debris must be 
between bellows space. 
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