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SUMMARY

In 1963, ro to r s  of the hom opolar g e n e ra to r  w ere  fitted  
to the M ark II shaft and b ea rin g s  w ithout any changes in the shape 
of the c e n tra l b o re . In 1965 it w as p o ssib le  to rem ach in e  the r o ­
to r s  to e lim inate  som e of the s t r e s s  concen tra tio n s  produced  by 
the o rig ina l shape. The design  proposed  in th is  re p o r t reduced  
the s t r e s s  at the w o rs t concen tra tio n  fro m  3. 82 x 20, 000 p. s. i. 
to 2. 7 x 8, lO O p.s.i. , and in troduced  a m ethod of locking the screw  
in the shaft w ithout the need fo r keyw ays, and the s t r e s s  concen­
tra tio n  they produce, in the  ro to rs .
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INTRODUCTION 2

The m ain  conten ts of th is  re p o r t  w ere  w ritten  in O ctober, 1964 a f te r  the 
lo w er M ark II b ea rin g s  had been te s ted  to 920 r .p .  m . w ith the ro to rs  as they w ere  o r i -  
g ina lly  m achined fo r  the M ark I b e a rin g s . x ’ The "Review  of the H om opolar G en era to r 
P ro je c t" ^  d ea lt at som e length w ith the questions ra is e d  by o u r own design  stud ies con ­
ce rn e d  w ith the  s t r e s s  in the ro to rs  and how the s t r e s s  w as affected  by the shape of the 
ro to r  location  r e g is te r s .  This re p o r t  w as w ritte n  as p a r t  of the d iscu ss io n  of a lte rn a tiv e  
ac tion  to tha t p roposed  in the Review.

The hom opolar g e n e ra to r  is  shown in F igu re  1, w hich is  a sim plified  s e c ­
tional view showing the ro to r  d isc s  in the m agnet w hich p roduces a un iform  m agnetic 
fie ld  of 17,000 g auss a c ro s s  the su rfa c e  of the ro to rs .  The d isc s  a re  unstab le  in th is  
f ie ld  being su b jec t to a tiltin g  to rque  cau sed  by the fie ld  concen tra ting  a t the p a r t  of a 
tilte d  ro to r  n e a re s t  to the pole. In o rd e r  to decide on the m odification  needed, the fo l­
low ing in fo rm ation  w as p resen te d .

GENERAL BEARING DESIGN LOADS AND CONDITIONS

9
1. The tiltin g  to rque on a ro to r  if each d eflec ts  equally  is  about 3 x 10 lb. 

in. p e r  rad ian  of ti lt.
0

2. A sh o rt c irc u it  of 5 x 10 am p in one d isc  would load the th ru s t b ea rin g s  
w ith  about 400 tons. The m achine would be d ism an tled  and checked a f te r  such a d is ­
c h a rg e . Some p la s tic  defo rm ation  of su p p o rts  could be allow ed under such loads.

H ow ever, all com ponents should run under an im pu lse  load of 200 tons 
and not re q u ire  the m achine to be d ism an tled .

This load of 200 tons is  sp ec ified  as the p re lo ad  on the sc rew  which fixes 
the ro to r  to the shaft (item  15, Dwg. No. OB1070 and F ig u re  2).

3. The p rop o sed  design  allow s fo r  a m axim um  n o rm al speed  of 800 r .p .  m. 
if the ro to rs  a re  not su b jec t to b r i t t le  f ra c tu re  at 20°C. T his w ill s t r e s s  the bo re  of the 
d isc s  B and C to 20,300 p . s . i .

4. A to ta l peak  to peak a lte rn a tin g  s t r e s s  of 40, 000 p. s. i. would be p e rm is ­
s ib le  at a s t r e s s  concen tra tio n , on the b a s is  of fatigue co n s id e ra tio n s . The design  cho­
sen  and checked in the follow ing ca lcu la tio n s  c a lls  fo r only a range of 27, 000 p. s. i. This 
is  not likely  to be enough to cause  y ield  and so w ill not go to  co m p re ss io n  when the ro to r  
is  a t r e s t .

5. It is  reco g n ised  tha t the p re lo a d  on the sc rew  (item  15) in troduces su ffi­
c ien t fr ic tio n  to p rev en t the shaft o r  sc re w  tu rn ing  w ith re sp e c t to the ro to r , during  a 
p u lse . H ow ever th is  is  not co n sid ered  p o s itiv e  enough and ra d ia l keys have been p ro v i­
ded to contend w ith the p o ss ib ility  of the p re lo a d  re lax ing  o r  the d ece le ra tin g  fo rc e s  being 
la rg e r  than expected .
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F ig u re  2. Showing the m ethod of a ttach ing  the M ark II 
shaft to the ro to r .

The follow ing m odifica tions can be m ade to the ro to r  and the cen te rin g  
ring  (item  9) to keep the s t r e s s e s  due to cen trifu g a l fo rc e s  w ithin the lim its  se t out 
above. The ca lcu la tio n s  of the s t r e s s e s  and m achining p ro c e d u re s  a re  se t out la te r .

RECOMMENDED CHANGES TO ROTOR SHAPE

1. M achine off the cen te rin g  r ib  and keyway on d isc s  A and D and round out 
the o u te r c o rn e r  of the ex is tin g  g roove to a rad iu s  of \  in. as shown in F igu re  3.

F ig u re  3. Showing sec tio n  of d isc  A at the r e g is te r s  
used  to p rov ide  cen te rin g .
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2. M achine a groove l j  in. wide by one in. deep on a rad iu s  of 10g in. to 
12 j in. on d is c s  A and D (s e e  F igure  4). A c ro ss  the top of the g in. wide r idge so 
fo rm e d ,36 half holes can  be d ril led  one in. in d ia m e te r  spaced at l |  in. c e n tre s .

F igure  4. A section  of d isc  A showing the p roposed  
cen te r ing  r e g is t e r  on a rad ius  of ten in. 
and the keyways to p reven t the shaft r o ­
tating on the ro to r .

3. Machine out the lifting g rooves  in the four d isc s  to provide  c o rn e r  rad ii 
of 1 /8  in.

4. The co u n te r  bored s teps  in d is c s  B and C should be re -m a ch in ed  to give 
a c o rn e r  radius of 1 /16 in.

5. The s id e s  of the shallow 31g in. d ia m e te r  g rooves  in d isc s  A and D can 
be sloped off and polished.

6. The 12 tapped holes in d isc  A on 3 7 -3 /8  in. pitch c i r c le  can  be rounded 
out to a polished  d e p re s s io n  having a m inim um  rad ius  of one in.

STRESS CALCULATIONS

The b as ic  s t r e s s e s  have been ca lcu la ted  fo r  uniform  d isc s  spun at 800 
r .p .m .  taking the dens ity  of the s tee l as  0. 284 lb. in .“^ and P a r s o n 's  Ratio as  Y = 0. 26. 
This g ives  the following values.
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T angentia l S tre s s R adial S tre s s
D iscs  A & D D iscs  B & C D iscs A & D D iscs  B & C

Inner Radius 
R adius 10 in. 
R adius lO j in. 
R adius 12J in. 
R adius 1 8 .5 /8  in.

20, 300 p. s. i. 
13, 100 p. s . i. 
12, 600 p. s . i. 
12, 200 p. s . i. 
11, 000 p. s . i.

20, 300 p . s . i . 0
7, 170 p. s. i.

8 ,100 p. s . i.
8, 730 p. s . i.

0

As a r e s u lt  of the m achining, the following s t r e s s  concen tra tio n s  o ccu r.

a. The F ille tte d  C o rn e r Shown in F ig u re  4

T his is  at a rad iu s  of 10 in. in d is c s  A and D w here the rad ia l 
s t r e s s  is  7, 200 p .s . i .  The s t r e s s  co n cen tra tio n  can be ca lcu la ted  u s in g th e  cu rv es  given 
in P e te r s e n 's  book ,^  " S tre s s  C oncen tra tion  D esign F a c to rs ,"  F igu re  37 (p 66).

H ere  D = 22 in. , d = 20 in. , D /d  = 1 .1  

r  = 0. 5 in. , r / d  = 0. 025.

T h e re fo re  the s t r e s s  con cen tra tio n , = 2. 45

would be reduced  by the  g roove shown in F igu re  4 and the reduction  
could be e s tim a ted  as  shown on page 63 of P e te r s e n 's  book. The s t r e s s  of 17, 600 p. s. i. 
obtained using = 2 .45  is  low so the reduction  is  of no im portance .

b. R elief G roove C en tred  on R adius of l l |  in. in D iscs A and D

F o r th e se  ca lcu la tio n s  the s t r e s s  at 12 j in. rad iu s  is  taken.

Using c u rv e s  and sym bols shown in F ig u re  17 of P e te rse n ,

D = 22 in. , d = 20 in. , d /D  = 0. 909,

r  = 0. 75, r /D  = 0. 0341

T h e re fo re  = 2 .9

T his value of Kt w ill be h ig h e r than the actual value becau se  of the 
re liev in g  effect of the  s tep  n e a r  to the g roove. P e te rs e n  does not give data  fo r  at the 
c o rn e r  of re lie f  g ro o v es but if F ig u re  21 is  used  w ith the values shown fo r F ig u re  5 (of 
th e se  notes), th e re  is  a red u c tio n  fro m  3. 07 to 2. 78 fo r  one notch com pared  to two. A 
s im ila r  reduction  in o u r c a se  would reduce  Kt fro m  2. 9 to 2. 6. Thus it would be on the 
safe  s ide  if K̂- w e re  taken  as = 2. 7. F o r  a ra d ia l s t r e s s  of 8 ,100 p. s. i. the concen­
tra te d  value becom es 21, 900 p. s. i.
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Figure 5. Showing the value ot the p a ram ete rs  used by
PeterFeu to determ ine s tre s s  concentration 
fac to rs .

c. The H alf-Cylinder Keyways Shown in Figure 4

The highest tangential s tre s s  is on the 10 in. radius w here it is 
13,100 p . s . i .  The s tre s s  concentration due to the keyways can be calculated from 
Figure 20 of P e te rse n 's  book. For our case

b = 1.75 in. , a = 1 in. , b /a  -  1.75

Then from  the broken curve for a row of notches = 2.

The s tre s s  then becom es 26, 200 p. s. i.

d. The 12 Rounded Out Holes at a Radius of 18. 6 in., Disc A

These can be rounded out to a minimum radius of one in. to a
depth of \  in.

Using P e te rsen 's  Figure 16, 3 /8  in. m easured depth

1) - 22 in. , d = 21 in. , D /d = 1. 054 

r 1 in. , r /d  = 0. 05

These values would give Kj. = 2. 3 for a plane section with cylin­
d rica l groove. Since the radial and tangential s tre s s e s  a re  about equal at this radius 
and since the holes will be sections of a sphere in this s tre sse d  "m em brane" a valueof 
Kt = 2 would be reasonable. The concentrated s tre s s  would then be 22, 000 p. s. i. (tan­
gential).
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Sum m ary of the P eak  S tre s s e s  fo r  800 r .p .  m.

K
t S tre s s  in p. s. i.

Inner B ore  of each  d isc 1 20,300 T angential
C o rn e r of cen te rin g  bore 2. 45 17,600 Radial
R elief g roove 2. 7 21,900 R adial
Half C y linder keyways 2 26,000 T angentia l
Holes in d isc  A 2 22,000 T angential

METHODS OF PREVENTING THE SHAFT SLIPPING ON THE ROTOR

The design  would be g rea tly  s im p lified  and the h ighest s t r e s s  co n ce n tra ­
tions would be rem oved  if it w as co n sid ered  reaso n ab le  to re ly  on fr ic tio n  alone to stop 
the shaft and s lip - r in g  assem bly  from  spinning on the ro to r  during  a pu lse .

The following po in ts a r is e  when co n sid erin g  th is  p o ssib ility .

1. The tightening load of 200 tons on the sc rew  s tre tc h e s  it 0. 004 in. At 
800 r .p .m . the ro to r  w ill reduce in th ick n ess  by 0. 002 in. and move rad ia lly  under the 
head of the sc rew  0. 005 in. T his m eans the clam p load is  reduced  to half its  in itia l 
value.

The tightening load in the th read  of the shaft can expand the shaft as much 
as 0. 0025 in. in d ia m e te r . The b ea rin g  c le a ra n c e  is  0. 010 in. in d ia m e te r . T h ere fo re  
it would not be w ise  to in c re a se  the tightening load.

2. The to rq u e  due to the in e rtia  of the shaft and slip  ring  would be about six  
ton feet fo r the full designed  pu lse  from  the g en e ra to r . D uring the next s e r ie s  of te s ts , 
using one disc of each  ro to r  it would not exceed th re e  ton fee t u n le ss  the m achine w ere  
sho r t - c  irc u ite d .

T o rques of th is  m agnitude can be produced  by a rad ia l com ponent of the 
c u r re n t flowing through the s lip -rin g  from  the b ru sh es  to the ro to r . H ow ever, since  
the contact band betw een the s lip - r in g  and the ro to r  extends one in. rad ia lly , cen te red  
on the b ru sh  rad iu s , the rad ia l flow of the c u r re n t is not w ell defined. Thus to rq u es  
adding to the in e rtia  o r  opposing it m ay a r is e .

T hese to rq u es  ap p ea r low in re la tio n  to the fr ic tio n  availab le , but the 
uncerta in ty  due to the e la s tic  m ovem ents under the head of the sc rew  m akes one h e s i­
ta te  to re ly  on the fr ic tio n . T his is  p a r tic u la r ly  so when one co n s id e rs  tha t the above 
design fo r keyways com es w ithin the c r i t e r ia  fo r safe  o p era tio n  below the N il-D uctility  
T em p era tu re  (N. D. T . ), nam ely, tha t th e re  a re  no la rg e  flaw s and no lo ca lised  s t r e s s  
re a c h e s  yield point.
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1. M ost of the m achining req u ire d  on the ro to rs  is tu rn ing , and th is  can be 
done m o s t read ily  on the bo ring  m ill. It is  p o ssib le  to bo re  the bottom  ro to r  w ithout 
tu rn ing  it o v e r .

2. The rad ia l keyw ays can be indexed to +0. 0002 in. on the b o ring  m ill and 
d r ille d  then b o red  to s ize  (only the 12 to be fitted  w ith dow els need to be bored) a t the 
sam e tim e . U nfortunately  it w ill not be p o ssib le  to d r i l l  and bo re  the sp igo t p la te  (item  
9, Dwg. No. OB1070) w hile in p lace  on the ro to r . T his is  because  item  9 is  too deep 
to allow  the d r i l l  head to reac h  down to the keyw ays. Instead , a p la te  one in. th ick  could 
be c lam ped  to the top of the ro to r  to p rov ide a full hole fo r the d r i l ls .  The sp igot p la te  
( item  9) can  be indexed and bored  on the j ig -b o re r ,  b efo re  the cen te rin g  sp igot is  m a­
chined on it. The location  of the dowel ho les in the sp igot p la te  w ill be w ithin + 0. 0002 
in.

3. B ecause of the to le ra n c e s  on the indexing, som e of the 12 dow els m ay 
have an in te rfe re n c e  of 0. 0004 in. on one side  and a co rresp o n d in g  c le a ra n c e  on the 
o th e r. This w ill lead to som e yield ing of the keyways and the dow els. The re s id u a l 
s t r e s s  in the keyw ays w ill add to the dynam ic loads and would be bad in a m a te r ia l sub ­
je c t to b r i t t le  f ra c tu re . If the dow els a re  m ade of m uch so f te r  m a te r ia l such as copper 
o r  b akelite  the defo rm ation  would take p lace  in them , so producing le s s  s t r e s s  in the 
keyw ays.

B ecause of the u n ce rta in tie s  in allow ing fo r the s t r e s s e s  due to m is ­
a lignm ent of keys, the use  of fr ic tio n  alone is  reco n s id e red . The g re a te s t  danger in 
th is  c a se  is  th a t the repea ted  ra d ia l m ovem ents of the ro to r  under the head of the screw  
m ay w ork the th read  loose. This is  m ore  likely  if the in e r t ia  to rque  on the shaft can 
ap p ea r unchecked at the ro to r  su rfa c e  w here  the rad ia l m ovem ents o ccu r. It is  th e re ­
fo re  im p o rtan t to co n s id e r m ethods of locking the sc rew  th read , and if a re lia b le  lock 
can  be in troduced  it  would not be n e c e s sa ry  to in co rp o ra te  any keys.

THE DESIGN OF A LOCK TO SECURE THE SCREW IN THE SHAFT

A locking device w hich should be su itab le  is  shown in F igure  6. This 
w ill be te s te d  to d e te rm in e  its  e ffec tiv en ess  as soon as te s t  p ie ce s  a re  m ade. D esign 
ca lcu la tio n s  a re  given below. (T e s ts  have since  been m ade and the lock p roved  to be 
m o re  effective than  these  ca lcu la tio n s  in d ica te .)

If no keys a re  em ployed the re lie f  groove w ill s til l  be p rov ided  and the 
sp igo t p la te  w ill be m achined to f it as shown in F ig u re  7.

The lock should p rov ide  a re s is ta n c e  of the sam e o rd e r  of m agnitude as 
th a t due to f r ic tio n  under the head of the screw , and get g re a te r  o r  a t le a s t, not d im i­
n ish  if the p re lo a d  on the sc rew  d im in ish es . The lock shown in F ig u re  6 m e e ts  th is  
re q u ire m e n t. The le ft hand th rea d  on the in side  of the sc rew  cau ses  the locking cone 
to bed  m o re  tigh tly  if the sc rew  s ta r t s  to slacken . The eight f  in. d ia m e te r  sc re w s  a re  
to be tightened in itia lly  to 10, 0001b. each and th is  allow s a m arg in  of two fo r  in c re a se  
in the load b efo re  the sc rew s  re a c h  th e ir  no rm al w orking load.
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S h a ft

cJournal 
ßear/ny.

Cone

R.H.T  
6. TP. I

L . H. T
d ^ J D J a .
/ot ooo /6s Load

6 TP. I.

Figure 6.

* 004 ‘ C /eoronce a/ rest.
p / y e s  center/n y  a t  7 7 0  r .p .

S P / G O T
P L A T E .

Figure 7. Showing centering locations at rest 
and near top speed.
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When the in i t ia l  tig h te n ing  has been applied the fo rce s  w i l l  be as shown
in F ig u re  8.

L ~ 80, ooo
6O n ~ 'c L £on 10-2 

/ / ■ 6 °

F ig u re  8.

I f  F -- n o rm a l fo rc e  on in te rfa ce  o f the cone

if B u rs tin g  fo rc e  on end o f screw .

T h is  should not exceed 2 x the co lla p s in g  fo rc e  due 
to  the p re load  of 200 tons on the screw  th read , i .e .  
i t  should not exceed 220 tons.

It is  p a r t ly  on the bas is  o f th is  b u rs tin g  p re s s u re  tha t the tigh ten ing  load 
on the e igh t ■{ in. d ia m e te r sc re w s  has been chosen as 10,000 lb . p e r  sc rew .

The cone face w i l l  be degreased and the c o e ff ic ie n t o f f r ic t io n /* ,  is  assum ­
ed to be 0. 2. A h ig he r value may o c c u r g iv in g  m ore  lo ck in g  f r ic t io n  and less  b u rs tin g  
fo rc e  than tha t a llowed fo r  here .

80,000 
s in  14. 1°

33 x 104 lb .

4 o
B = 33 x 10 s in  75. 9 32 x 104 lb . (143 tons)

4 o
F = 33 x 10 s in  78 .4

4
3 2 .4 x 1 0  lb.

y u  F = 65, 000 lb . 30 tons on 4 in . ra d ius

As stated above the in e r t ia  fo rc e s  on the shaft d u r in g  a fu l l design  pulse 
w ou ld  be s ix  tons at one foot, tha t is  18 tons on 4 in . ra d ius .
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G
Max. Torque 

& Ton f  '/.

q
/  2 0  T o n s  1

r^sJ
f 8 o  Tons

r

J 4 - KGt _1
J

2 0 0  Tons ' y  4 0  T on s.

* 0  Tons.

Figure 9. Showing the d istribution  of the loads 
on the screw .

The tightening load on the head of the screw  will be 200 tons. The weight 
of the ro to r plus the download from  the a ir  bearing reduces the load between the end of 
the shaft and the ro to r to 120 tons. Since the screw  thread  m ust be lubricated  with 
"M olyslip" to p reven t seizure, the shaft would turn  on the thread  ra th e r  than the head 
of the screw  turning, if the in e rtia  fo rces w ere g rea t enough to cause a slip. If it w ere 
not fo r the locking cone this could occur if the preload w ere lost due to slow creeping of 
the screw  due to rad ial m ovem ents as outlined e a r lie r . The left hand th read  on the 
locking ring (g reased  with Molyslip) will cause the locking cone to tighten and stop any 
creeping out of the screw . This would m aintain the tightening load on the screw  at leas t 
to a value w here friction  would p revent the shaft turning on the ro to r without keys being 
fitted.

It is therefo re  proposed that the g enera to r be reassem bled  without keys 
and with the locking assem bly.

T est of the locking cones showed f ir s t  movement at 20 ton feet followed 
by a rapid  r is e  of re s is tan ce  to movement, which ro se  to 30 ton feet. The cone could 
then be separa ted  with the screw s provided for th is purpose. These te s ts  w ere in te r­
p re ted  as adequate proof that this method of locking the screw  was sa tisfac to ry .

The genera to r has been in operation fo r two y ears  with the locking a r ­
rangem ent and no keyways, as recom m ended in th is repo rt.



REFERENCES 12

1. HIBBARD, L. U. : " T h e  C a n b e rra  H om opolar G en era to r, " A tom ic E nergy
(A u st.), Vol. 5, No. 3, p. 2, 1962.

2. INALL, E. K. : "M odifications to the C a n b e rra  H om opolar G e n e ra to r,11 Atom ic
E nergy  in A u stra lia , Vol. 8, No. 2, p. 2, 1965.

3. "R eview  of the H om opolar G en e ra to r P ro je c t a t The A u stra lian  N ational Uni­
v e r s i ty ,"  W illiam  M. B robeck  and A sso c ia te s  R eport No. 112-1-R 1, 
May, 1964.

4. PETERSEN , R. E. : " S tre s s  C oncen tra tion  D esign F a c to rs , " (John  W iley &
Sons, 1953).

F u r th e r  a r t ic le s  on the m echanical fe a tu re s  of the hom opolar g e n e ra to r  a re :

5.

6 .

7.

8 .

INALL, E. K. : "B earin g s  fo r  the R o to rs  of a 500 M egajoule S torage G en e ra ­
to r , "  P ro ceed in g s of the In stitu tion  of M echanical E n g in eers , London 
1967.

INALL, E . K . : "A Review of the S pecifications and D esign of the M ark II Oil
L ub rica ted  T h ru s t and Guide B earin g s of the C a n b e rra  H om opolar G en­
e ra to r ,"  The A u stra lian  N ational U niversity , D ep artm en to f E n g in ee r­
ing P h y sics , P ub lica tion  E P -R R  6, N ovem ber, 1964.

INALL. E. K. : "P ro v in g  T e s ts  on the C a n b e rra  H om opolar G en era to r w ith
the Two R oto rs  Connected in S e r ie s ," The A u stra lian  N ational Uni­
v e rs ity , D epartm en t of E ngineering  P h y s ic s , P u b lica tion  E P -R R  7, 
F e b r u a r y ,  1966.

INALL, E . K. : "T he M ark III Coupling fo r the R o to rs  of the C an b e rra  H om o-
p o la r  G e n e ra to r ,"  The A u stra lian  N ational U niversity , D epartm en t of 
E ng ineering  P h y s ic s , P u b lica tion  E P -R R  14, F e b r u a r y ,  1967.



R I

P ub lica tions  by D epartm en t of E ngineering  P h y sics

No._________ A uthor__________________ T itle

E P -R R  1 H ibbard , L. U. C em enting R o to rs  fo r the
C a n b e rra  H om opolar 
G en era to r

E P -R R  2 C arden , P . O.

E P -R R .3 M arsh a ll, R. A.

E P -R R  4 M arsh a ll, R . A.

E P -R R  5 Inall, E . K.

E P -R R  6 Inall, E . K.

E P -R R  7 Inall, E . K.

E P -R R  8 B rady , T.W.

E P -R R  9 Inall, E . K.

L im ita tions of R ate of R ise  
of P u lse  C u rre n t Im posed 
by Skin E ffect in R o to rs

The D esign of B ru sh es  fo r 
the C a n b e rra  H om opolar 
G en era to r

The E lec tro ly tic  V ariab le  
R esis ta n ce  T e s t Load/Sw itch 
fo r the C a n b e rra  H om opolar 
G en era to r

The M ark II Coupling and 
R o to r C en tering  R e g is te rs  
fo r  the C a n b e rra  Hom opo- 
l a r  G en era to r

A Review of the S pecifica­
tions and D esign of the 
M ark II Oil L ubricated  
T h ru s t and C en tering  
B earin g s  of the C an b e rra  
H om opolar G en era to r

P rov ing  T es ts  on the 
C a n b e rra  H om opolar G en­
e ra to r  w ith the Two R oto rs  
Connected in S e rie s

Notes on Speed B alance 
C on tro ls  on the C an b e rra  
H om opolar G en era to r

T e s ts  on the C an b e rra  
H om opolar G en era to r 
A rran g ed  to Supply the 
5 M egaw att M agnet

F ir s t
P ub lished  R e -issu e d

May, 1959 A pril, 1967

Sept., 1962 A pril, 1967

Jan ., 1964 A pril, 1967

May, 1964 A pril, 1967

Oct. , 1964 A pril, 1967

Nov. , 1964 A pril, 1967

F e b . , 1966 A pril, 1967

M ar. ,1966 A pril, 1967

May, 1966 A pril, 1967



P u b lica tio n s  by D epartm en t of E ngineering  P h y s ic s  (C o n t.) R2

No. A uthor T itle
F i r s t

P ub lished

E P-R R  10 B rady, T .W . A Study of the P e rfo rm a n c e  
of the 1000 kW M otor G en­
e r a to r  Set Supplying the 
C an b e rra  H om opolar G en­
e r a to r  F ield

June, 1966

E P -R R  11 M acleod, I.D .G. In s tru m en ta tio n  and C ontrol
of the C an b e rra  H om opolar 
G en era to r by O n-L ine C om ­
p u te r

E P -R R  12 C arden , P . O. M echanical S tre s s e s  in an 
Infin itely  Long Hom ogeneous 
B it te r  Solenoid w ith F in ite  
E x ternal F ield

O c t . , 1966

J a n . , 1967

E P -R R  13 M acleod, I.D .G. A Survey of Iso la tion  A m pli- Feb. , 1967
f ie r  C irc u its

E P -R R  14 Inall, E. K. The M ark III Coupling fo r  Feb. , 1967
the R o to rs  of the C an b e rra  
H om opolar G en e ra to r

E P -R R  15 B ydder, E. L. On the In teg ra tio n  of M a r . ,1967
Liley, B .S . ’’B o ltzm ann-L ike"

C ollision  In teg ra ls

E P -R R  16 Vance, C . F .  Sim ple T h y r is to r  C irc u its  M ar. ,1967
to P u ls e -F ir e  Ign itrons 
fo r  C apac ito r D ischarge

E P -R R  17 B ydder, E. L. On the Evaluation  of E la s tic  Sept. ,1967
and In e la s tic  C ollision  F r e ­
quencies fo r  H ydrogen ic-L ike  
P la sm a s

E P -R R  18 S tebbens, A.
W ard, H.

The D esign of B ru sh es  fo r 
the H om opolar G en e ra to r  a t 
The A u stra lian  N ational 
U niversity

M ar. ,1964

R e -issu e d

A pril, 1967

A pril, 1967

S e p t. , 1967



Copies of this and other Publications (see list inside) of the 
Department of Engineering Physics may be obtained from:

The Australian National University Press,
P.O. Box 4, Canberra, A.C.T., 2600. 
Australia.

Price: SAl.OO

Copyright Note: Reproduction of this publication in whole 
or in part is not allowed without prior 
permission. It may however be quoted 
as a reference.


	Blank Page

