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> ’UsE OF THE ('HARAOTERISTICS OF PEBMALLGI m Dmma‘me A" PREDETERMINED VALUE MAUNFTIC
‘ FIELD OR CURRENT IN: A TIME-VARYING ELECTROMAGNET - 4.

s S L - 1/4 Semls Bevatron Operating Model =~ . & .
o o Magnetic F‘ield Strength-m@et Current Correspondence = /i
R R, % Richar&son, R, L. Shusy, R. Yaunk.’m, Wo o stephan Ao

Ex ' ) t .R .

Trog ing the sequence of ew:nts in the operatibnal cycle of tho bavatron,
: “ i_ L _oertain dmfices must be triggered at spscific walues of magnetic fisld strength in the
© 20 gape. It 49 desirable. that the time~jitter, which corresponds to field jitter} of the
‘triggering pulses be small, . In the ‘synchrotron this is done with psaking strips which’
- are ‘located in the fringing i‘iela of tha gap. The rate of riae of the bevatron field
is abput 5000 gause/saeando L S NECHR T

CL "VIn t.he bevatron the gap. 13 enclosed. : Insertion ef apparatus into- the gap is done at
. the expense of aveilable area for the 1ma current, Therefore, it was thought advisable -
" to program with the current, Because of residual field and eddy current considemtiona
"o 2t was not obvious that cirrent and fisld were in correspondence at a.u times._ The -
N ;mrpasa of this test wa.a to eatabliah such carresponaencac oo S ';

R
e

'«' C- ' - A : ,:., B

R E R ﬁ%ing strip: (described in Appendix 1) was- placed '4n the gap of tha bevatron - o
T 'mo&el. ‘The purpose  of the peaking strip was to indioate the time at which the beva- = -,
o tron 'field reached a predeternined value, The signal from the peaking strip was ampli- '
: -',;i'i"d;md differentiated in the. eircult shown 4in Drawing 2Y1894. The differentisted -
. i #ipnal was anplified and used to-fire a thyratron. It was found, as shown in’ Figuré 2,
e _;-that»; the -trailing edge of the peaking strip signal had a steeper slope than.the leading
S "_‘,;-;edges The-differential curve had approximately. constant slope over dts height, so any '
. Lpart, of At oould be used to trigger the thyratron, Amplification of the differsntial -
ourve inverts’ 4£.% The positive pip thus obtained 1s used to fire the thyratronm, ﬂhen
. ~the bavatron £ield decresses a sigmal of opposite polarity is. produceds. The biae of -
.. ‘the thyratron-is such that the small positive pip dus to the lsading edge ‘of this un-_
o ';"“"wa.nted sip‘nal will not fire 4t. The thyratron acts as & pulae generator whosa sharp
6utpu‘ts ia fed 'bo the osﬁilioaeepeo o ) ; Sl .

Paaking transfomrs were mada which linked the magmt cﬁ:ment 1ead in cenductoro '
R They are desoribed in’ Appendix 2, - The purpose of the peaking transformers was to indi-
. cate the instent &t which the magnet current passed through & predetermined ¥alue, =
" Their output signals had- the same-form as that of the peaking strip, and they vere
. handled in the same way. 'l'wo peaki.ng t.ransformers were used at one timsc _ ;

7 Observations were mads with a Dukemt Model 248 Cathods Ray Osoilloscope. A fﬂggered

cood gmgle eweep was used, The signal due to oke peaking transformer was used to initiate

Li. . ‘the sweep. The aignals due 'to the othez- peaking tranaformer and to the peak:lng strip
were viewed. : e _ . : - S ;

_ Saquence of operation waa as. folldns‘

».Both pea.king tranaformers were set at approximate - the same bias current, The
- ~ signal from the one being observed was located, using the 1000 «4~sec, sweep; by
" varying the bias’ currents.-in the transfortiers, The method -of doing this was to
L e apply the signal to be viewed t6 the verticsl amplifier. It was grest encugh to
o .satura‘te the amplifier for scvaral thousand A—seca If the aweep-triggoring
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RO sa.gml cams before the viewed' signel, a horizontal 1ine appeared 1n"the middle
. % of the screen.  If the viewed signal came first the sweep would go acéross the g
"~ 7' bottom of the soreen. Blas currents were varisd until the saturation ocoured dur:lng
* - the sweep.. Ths signal was then applied directly to the vertical plates and moved

to the beginning of the 1000 u=sec . gweep, It was than viewed on the 100 w-sec sweop
and £inally on tha 25mec mopa RN A : .

;. After the peaking tranafomar siml uas locataed on. the lOOOMec meep, ‘bha biaa '
. .on"the penking strip was varied until it wiagh) brought onto the same sweep as. the transe .
. former, They wers kept together and moved to faster gweeps together by varying bias
_.on the triggorﬁng transforner, T:hne markers were placcd on the screen and jitterv-time
-,.waa measurad with them. Co S _
v of Tspts - |
Pl I‘b was found that the weve-shape of the 1.000 *tum transformra 1ooked bstter (steeper '
co ‘alape) when viewed directly, but that they jittered quite badly, This may be dua to”
S ;.,‘J.aak of, anmnt reguh’cﬁ,on, sinca very small ourrents aro noedé&. . ,

SRR - Thc 1500 turn traneformers were uged in canjunctién with the poaking eﬁrip to check L
,-'-»,v_"h'_;gjit*bar. Sequanees of approximately 20 madings ware taken. Rosul‘bst ' S

\Biss PTl-mz Prl-m nz-m buld cemspondmg Current Gorresponding

RIS o ‘bo ?eaking Strip 1 to ?rl,Approﬁmto
75 L0la 40 Suaac *fueoe *fsnaw 35 gaussﬁ -l 15 amps
w30 s0R. 03 5 Ag- X5 ) 50.gauss - |’ 30 amps
v el 03 -bﬁA'i o &5 “19 ' :5 - 80 gauas‘. 4,5 amps
TR80 - W04 . 405 4 - 210 - *10 100 gauss © 60 amps
T e80 W05 7 06 - *&5 "*’5 -t 120 ‘gauss - - 175 amps
SR ;,,'.78"_ . "‘;06@ .,0'75 5 *5 “"5 156 gaussg c o} 90 amps

L Thwes impossible to o highor with the paaking str:lp due to heating. ‘The peaking -
o :.-;:tranafamers welrs taken on up. . , S

?fi‘fe;"i%{le;:lj’.fg, mur comapondins Field | °°m51’°”°mg s

SRR R @ 360 Ca e

G %re wes ofun arift superimpased upen the 3ittar. : Thi,a is believed to bee & tem-' S
"jpérature offeot: cansed by resistante change-of the biss windinga aua to haating._ It .
aauld be c@rréctod by using & ourran#—regzﬂato& auppl;rs Sl S

Tha ra:ba of risa of 5000 gauas second means ‘that a £ 10 mim‘ésecond time jittar R

.7, corresponds. to & field jitter of . 005 gauas, appraxmatezy. This s well within thg';:.?t’_;_
L ..v.'talez'am éesired for the bevatren. Ly P LT e e

Apcndix SR
Psak:!ng Strip ,

SR The peaking strip conaista oi‘ 29 layars of 0.0@1“ x 1 om % 12.5’ S.G. Pemallay ‘ :
SRR ,atri;b wound for 6-¢ms of its length with #37 enamelled wire, This is approximately 500
.7 cburnse. The' I’ermalloy is mounted upon a-2.,1 om x 12" gtrip of bakelite, which is T
e *placﬂd within a 12 1ong salenaid mund upon 7/8" I.D. Bakelita '%.ubing. The solenoid

~
"‘f&.ﬁ

-

R
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Page 3.

: cmsis‘ba of 8 layars of &6 eottcza covared wire, R which gives appmximately 4.800 turne .
" and Gorresponds to 400 turns/in.  The bias field will be approximately 200 -gaussy _
Bias ourrent flows in this solenoid, causing the Psimalloy to be satura*bed. Direetion
- of the bias current.is such as to give a field in opposition to -the bevatroen field,

-+ 8eé Pgure 2, When the bevatron fisld reaches a value equsal to the bias field, the

- Permalloy passea through zéro field-on its BeH curve. - As the bevatron field continues

to increase, the Permalloy. saturates in the opposite direction. When the saturation

of the Permalloy reverses, the flux linking the signal winding on the Parmalloy changes

'by i:wice “the aaturats,on i‘lux. ‘rhis gives the autput signal which is proportional to dé. -
' dt

R S:ane Perma.lloy satumtes ‘at. lzae than one Mmtad. the length of the qmt.’nre sﬁ.gnal;

expressed in terms of oersteds,” 4is not move than two cersteds, The trailing edge of
" ‘the signal occupies mich less than this, The output signal of the thyratron is then
- en indication of some H. wi%hm 1er2 oerg'bed, 1f tho hyshars.sis " oddy currents s O

| some other faetors do- not eause jitter.

ppendix 2
R Feak:!.ng Transfomra

The scores are of 0.001" hy 1 em S;G. Permalloy, mmnd ina ring with inside

S "diamate:‘ of 5 om, and radial thickness of 0,3 em, Since Pemalloy work=hardens very -
' ~.easily, these were made by unwinding layers from the saturable reactors of.S.0. Modula=~ .

_tors for some SG shipborne radar, ' Ths dore was-left usworked by this process. A
‘toroidal winding: of formek covered ‘coppsr wire was used,. The 4000 turn transformers

wers wound with #32 wive and the 1500 turn transi‘omrs with #26 wire, The sigmal wag:

“taken from the bias windingi A series choke was used to prevent shorting of the - -signal .
. through the battery circult, .The output signal is formed end handled in the dame manner .
. ag that of ‘the peaking strips The measured field, ihstedd of being the field in ﬁha '

- '&evatron gapy - :Le the - field linking the ement lhad of the bevatroxz

) S!.nce [ Hodl aroumi any closed path is pmpor'&ional te the number of amperes turns o
P _lﬁ.nk:ea, the ratio of bevatron curmt ‘bo ‘bias curmnt ia si.mply the nitmber cf tms of the,
) .peaking tmsfmr. N : g
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FIG. 3 - Peaking Strip Mounted in
Quarter Scale Bevatron lodel Gap
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Peaking Transformers Mounted
on Current Lead at the Shunt
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