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Digital presentation of scintigrams is gradually popularized especially by the combination of scin-
tillation camera and multiple channel analyzer or computer. On the other hand, some apparatuses for
digitalizing photoscans by the use of television circuit were also developed to overcome the economical
handicaps of multiple channel analyzer or computer, however, the photoscan had already heen conver-
ted the digital information from scanner to analogue form of photogram with non-linear relationship,
and therefore, the results did not represent the original scintigram data.

We have constructed two kinds of simple controller for paper tape recording with only several buf-
fer memories. Both apparatuses were composed of sampling circuit, controller and tape perforator.

In the first apparatus the sampling circuits were connected to some circuits of Toshiba RDA—~206-
I scintiscanner to gather the following informations, such as, scan start (SS) signal, line start (LS) signals,
backline start (BLS) signals, scan end (SE) signal, interval signals and count signals,

All but last two were connected to the circuits of buttons or microswitches of scanner which con-
trol and move the detector. The count signals were obtained from output pulse of pulse height analyzer
under the control of interval signals received from specially designed shaft encorder magnetic switch.

The controller has two buffers which have two words memories in each. Each buffer of two words
memories can receive any number between 0 and 99 and if the number of output from the pulse height

analyzer in each interval is larger than 99, the pulse must be decreased in number under 99 by rate down,
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circuit prepared in the scanner.
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When one buffer is receiving the counts from scanner, other buffer is open to perforator and punches

the tape by its memory and then clears the buffer, and after these procedures the following interval pulse

changes the circuit of buffers to each other and continue to memorize the count without dead time. The

interval pulse is generated in each one rotation of shaft which moves the detector for 5 mm in each rota-

tion. The pitch size is fixed by the scanner as 2, 4 and 6 mm.

The controller has ten buttons of the number of 0 to 9 to punch the code of identification and date

manually and five buttons to punch back, cancel, space, carridge return and feed and test

pulse generator.

The apparatus was improved after two years of running to attach the Nuclear Chicago Pho/Dot

III scanner. In this case, the shaft encorder magnetic switch could not be attached to the scanner be-

cause of its special construction, and the interval pulse was generated by variable time interval generator

which was set instead of test pulse generator.

case of Toshiba scanner.

Other parts of the apparatus were the same as for the

By the experience of these procedures, the second apparatus was constructed to recieve two chan-

nel energies at the same time just as 7Se and 98Au (or 9™ Tc). For this purpose, the buffers were twiced,

which were recieved from two pulse height analyzers connected to the same detector.

The manual input buttons as identification or control were removed because these inputs were

less valuable to our experience and also the cause of miscontrolling. We write the informations to tape

directly by hand and put them in when we treat the paper tape for computer or analyzer.

The second apparatus has also been used daily for these three years and some considerations and

results are added.
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scan start button
pitting microswitch

shaft encorder magnetic
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pulse height analyser
scan end microswitch
or scan end button
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counts signal

automatic

run end signal RE
or manual

Fig. 1. Signals received from scanner
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(frontal and lateral views:

minification is not correct-)
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Fig. 5. Front pannel of initially constructed appa-
ratus (minification is not correct)

pilot larnps for counts (left upper 2 layers),
pilot lamps for line start LS, start, stop and punch
PS (right upper), buttons for start and stop (right
upper), switch for automatically or manually (right
upper), pilot lamps for measure or test (left upper
which are removed later for the case of Nuclear
Chicago scanner), test signal dial (left upper which
is changed to time pulse generater for the case of
Nuclear Chicago scanner), manually punching bu-
ttons (middle, from left to right back B, cancel
C, non-function, 0, 1, 2, 3, 4, 5, €, 7, 8, 9, non-fun-
ction, space S, carridge return Cr, and feed F) and
power switch and pilot lamp are demonstrated.
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A) Photoscan by Nuclear Chicago pho Dot [ B) Original digital scintigram (1).
characters:=0(0-2), 1(3-4), 2 (5-6), 3(7-8), 4(9-
10), 5(11-12), 6(13-14), 7(15-16), 8(17-18),
9(19- ).
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C) Smoothed digital scintigram of (B). D) Original digital scintigram (2)
three points non-weighted line average. characters:-space (0-2), others are same in (B).

Fig. 6. Digital scintigrams represented by our analyser (to be published in a
separate paper)
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F) Original digital scintigram (3)
characters:- space(0-2), .(2-4), : (5-6), +(7-8),
#(9-10), +(11-12), 0(13-14), M(15-16), Q(17
-18), £(19-).

G) Smoothed digital scintigram of (I")
three points non-weighted line average

Fig. 6. Digital scintigrams represented by our analyser (to be published in a
separate paper)
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Fig. 7 Front pannel of second apparatus (min-
ification is not correct)

pilot lamps for counts of channel 1 and 2 (left
upper), pilot lamps for start, stop and punch (right
upper), manual buttons for start, stop and feed
(right upper and middle), switch for selection of
single or both channels (right middle) and power
switch and pilot lamp (left lower) are demonstra-
ted.

AARESRMEHFEEHE s H15

Chicago PHO/DOTI[ & % 4 v 7~ KB+ D
ZiTinolk.

(1) 1-5#§% Nuclear Chicago A F 4 v
~FEHT B O,

Nuclear Chicago A 4 YFHIIHF DL O L R
e b, BHERE D ol EC A S TE D,
W< 2735y 7 A4 o F 2 R8T HEMRE
Wlg ot F O dIc—ERHE T - v R % F
T BAEER SRS Ui, = OWEIRIRE A
CLoTEZ B ENTELL SRAWEFC L
3, FEAHIE D —IE THIEREN O 19 et
/A

COREIL L HHr - T ebhbhyIEL
B EFIBLTT A L 2L Lics V575
A%E 6 PR LTHDHH, ERBICERBTHC
ERBEHTHY, TRBRELTVE.

IRE

.
4 00(ch2)
-02(ch1)

Noo(ch2)
05(ch1 )

ol I
e *
;:},OU\EChZ}
I*l’_jm.cm noise)
. }-00(ch?)
y30(chl noise) ce-=0.000 O
— s --==0.00x |
fis }}:Oﬁ(ch?) ey 3
{ 04(chl) ——--0.x00 &
: :g . ===-0.x0x 5
o . —-—-0.xX0 6
.4 . ———— XXX 7
S 00(ch2) .
g/ﬁﬁfchlll el
00(ch2)
30(chl noise)

00(ch2)
#40(%1 noise)
L BLS

— RS

- o~ X10, x- Xl
0-ch2, x- chl
parity

Fig. 8 A Sample of punched tape and identificat-
ion of number
o-punched hole, x-not punched



IR Fnd94E 1 250

PRINY SCINTIGRAM 77 = e :
111 b i 1 LY 1111 i 3 1
1 i 11y A1 11}11 IIF L §
Il 3I.01E 11 i I31¥10 ITE I i It
e | Tirrris ITITILLEL T11I0T RiX 11 11113 EE R §
I I FIATIEY  XIYXPD . AXTINITNIINRINIPTREITLY i1 1iRil T.11

TYRETRITIIRE TATENITNT  DewlellcrannerelTIIL1] 11X Iirtiarr 1 1)1z
THITIT R annnaensa ADNTT.0nidd334 33,0007 00au  1RTRRIIIT  FE2E.T BT BLR1

T OBIITIELT een s BT o a o 3333355 =—~~3353033. 0 .o TN 1. TT01.3 T2V RTRITIT 111111
LG R PSR R RO o L kb DRk T L L P L A TR L P L L PO S S SRR B 1 3 9 0 9 B |
TIIRIT  aaaadBdmmm G507t da b P70 P25 5047 P 4555555~ ====3533,5-FucTosa sveeITIIIT

- el

TTF Lmuonod=505547 75553555555 +094 7454278555 -=5+55545-=3~5-3333
o e 3 PP TSI TP AT TG4 77T+~ 5 5525447 7488 5mm
F3G50T SR TGS Sas Pt A T I T e A PP T T 405587774 5mm =55 445505 =

p3ea=5955 550 nTT e ad Tan P PP PP P P PRI 43 472704745 4225544455~ =5 535337
Iillu3-.33 ER R T R it EE A el i i S e SR R e R R T R R AR T S
11..353-55==5555547 04 JaniTaagay?er?T=s9d9=777=n=af? 777 +4 4744745555555 -54-3-5-3

1T oo Faalim=mSadea PaS0ba 744 7P 7=0 720502729999 92 7000 nadunPa 444555445555 5444355 -wo5-54%707

T11.333=558 744 aFSaai i PTasTeiasveier?itase PETT?+ 455447 TH4555555 554 55 5~=~55
BT 1.3333=54+5544Tn4a 14T40 7 el e B e B o L L & L Tt 3
==85 et 2 =P TR TIT RIS T T nadTare s FaFe Fu 44455505504 55455 +455-53-255

41—(41)

1
T I T
i1 I
T | |
1 Ty ]

I 5 LT 1
TIIETT F1117 T3 1A
11111 1T X5 L 318 LITE 111%
SHITE 110D TEIT IIIRI3E.T I1TR R

B eeananITTRIRIRIIIRRITINTILMINTRNES
33eoawa  iATITENITIN.T TXTT0L I
3n.w.[v‘5-.-l'l'“!?lilt”l“f”i”H
330 asealon s IATTRTTZITIELL
5-333.71 11771 117
58==—5-3li~=335 ... L0111 TR 1

L e EE KK E S R0 b S | I 1
~3333U353353 n vuuul TEX [TILIT IX 1

=SFPEPRT=T 7 V= P==Yus T P=FPTTI4554 04043433 0445550n =nunfF Jum =33330 .. w o TITFILLIDTIT 127 3
FEESA TR =T P P TR PP T TR T TS0 7500k 4 4P A5 4TAG G e B T 55 5557 S33FFLT.LLT010-0000F 1 i i I
TI e e e 3= 55T T et PP PP T T T T 454 2445549225055+ 1==55555=33 3385300 F a3, . o ITET. 0] Ly I 3
;,; R S T S VS L b S D S SRR L L PO SRR & S I PO S 6 - S *n-=eI13XT I1y il
TI. ek ] e 554 7= ?H*lS?'&????oﬁﬂ‘SSi5-333---3333333353!...333333.353« Tas 1it
1 :nu‘..3‘--~ss+'??7??7?7w9w?ﬂuson???«-osws-‘---ss“ - 11T 1 1 11
Til.. o Bm33=505e70ret) 4 TP TA504 455489558333, ....13-.;1:...... Tee 111111 1F11Y 111 b §
1011.33333 73550 SGeE G555 S G =3 T L A T e [ TN T . 2an 10T FEEETNTLR . T it :
IR 00 oSS r bbb T T4 4 P T 544 T 554 55=33 33 . . 3onn. Suvual il 1ITTIT i1 Iir 1 1
I11anes 33338000745t eee P74 P 277 hawa+55=2 00 5, .. Tuaa TIT] MITINZIZY RRIEATTIIRINTNS i1 . :
E1fu3,  Jmmm=n5550 55 4 ke Peads45-mmnauB333  3-3353., .o JILF I TIT 3.0 & 111111 1 i
TTTF.10433-=~54554445555=55535%+#5===3 3-8, .. IFFFIRIIT.ITITILT  T¥Y 11 1 I
1 13010333 0nmwmem 5444555~ 33cc0esal11T71.11 TREZENIIRIIL ¢ % i x 1 1
T T111..3335338-~=~5355547+555 wasalIT1NY.2T ITTTREN) Iy 1
IITIT30.3333 33— R =N 333 s aunalluall 1 TRLITY ¢
IF3331-33-555555mmwmsammua3l IITITTITIIIEI7IE 117 11T 1
TETIY..33333.38=5-~3.3333.. 11140197  JIITF  IRIX - (AER 3
TITETT saf 33mummnd33-33. .0 BT LITRIEIT X .ll'l!!'“lltlsaxl AR 1
JaaeeBesadallesddBandesadl 11 b 1 ! X
T11117.10.-~33333 .1 11,1 111 . FED5E ()
TRITITERYITINIRTRFISL20S 1 1 1
STT1.1F LUTRT...TITRR.3110100% 1
TI LTIFYR OXIXNINL 3T TRRRIIY i T
1117118 i1 I 1 1 1
ITINED % Y- 1 1 5
o o e R A s o e _ i AR e |
A, Non-smoothed digital scintigram.
.
counts 0-4 (space), 5-8(1), 9-12(. ), 13-16(3), 17-20 (=), 21-24(5), 25-28 (-}),
29-32(7), 33-36( =), 37-(9).
BRINT SCINTIGRAN 7 [
1 1 1 111 IFIT XY 1 1
I 111 111 i§] ntn 111 11
1111111 I
1 111IX1R10 13TFRT) TEIEY Tt 1
111111 IIHHIIIH'EH‘UIIIIIIIII:I'!II 11T i1t
(EASEEo bR Rl EEREFE L e S A S U8 IIiITILNE 11171
TIT13Reeccenn eI 10ue 8358838, N OT00wn o JETIINLELTTININLTET THTTE
TIIIITII. cenrin a3 B3B335 m—nm 353 53- SIFETI1 T we wrn e IEXTRIROLESLIND NN
- IRTRERIEIN..N 31335'3..“’1!11111 TIT18001X 1 .
o -.,.,anuuu] 1 L X
remsssas BXTITRNEY T - B RRRLITELINI
554-4??7;””“}“ouu«SS«nu«ss----% S 3;3533:3 wenesTRINTTEL IEREESANIBEEEEE D |

THTIT o e aaSmm St 4555540 FTTTH 4404 1404 bbb FTT I H 44442 415555555 5455 =mm

1§ § S, BB S S S T T Tt PP F R TP T ITFTPTRTTT 4 43 44 4T 444 445545555555 5=mmn

3E3-55540 a0 PI=TTITIRIVPIPVTTTTATITIVRRTTT4 440447 P 744424444555 5555555

TTlaea33=== 555555400 PP Vs a7 Y nnnnnann R P PR en PP ITTT I 04+ 44444455555 5555
Ilanast SEF=355 #4280 4427777777720 2nnaaan =Em==P I 455555555555 3543
I ean 3880 a P Pa PRTR0 7777077277047 707 S=TTPTH44 4440434 355555555555

TI1.u33=~555548 447000t aa4777 =P FE==i= mER= =P PPTPTT P +4555555555
TET .o 383-=5550400aa?7 07 77 72 memasF P4 FITRTT 40 #555555555555555 555
”J.'I-‘-555-'—5’“-'????????H=w= sxaFPPPPRVITITI 4442040 b 40000044555
7?????????“’==7?f+f'Q"“H"3555-“
Il.. -1" S GMRR A T Pa R T TT T TTITTAT 444 T TTT 44 5555~ %

T e e o S33--S50 200 0== R P700 0700077777 R7=77 744 444555
TIE e s B85 G55 a P PTTTE4 41400 T0 04 04 PTFTH 444444 55=
TI0IT 00 33355 0es? 7777 7om=m=Pe44004084 40244555

AREA R TTTTTITHA a4 4 044445544455~

SE55E5550 44558 4440 455555555555555--333

SSOHHHHiHHH-HUS“*—-EJH'SS‘.. amuesl IEITIIETETENT
St PP P TTT 44445 =38 ¢ e wn W I FINITITNTITITSREINND INITTET

=555554 % 4440999 555-==33333333333, ... T1112T IIIIIRIT)L T

55545555555555555555-3%33333. 01 00 0I0IRTTTIIUL 0E

33cecuac 1ITIITIILS IIrteingn
1171.40.33333-~~5555555555--=3333,, 1111111111 LERE SRS i1l

TFITNT1..33313 ==333333333....11.11111 IT11I1:

53 i5§5‘$5-‘--.13_!5335’|’i
333533335 3383338...35503
33333 aevrennisraninne

-IITkH

FITHN..33-=55" ===e==3 3. JIEITTTIIR020RIEY
TIIT .. e3333303-~~33 93530 0. I TIIT022008100 11111 i
IITIIsY.. SILTETRITRIREI F1IITII.33333 -
|8 8 § 11T 1
(ERESaY} TI0ITIET 1
ITNTRURRTRNITRTNTNIRNLL
ITILITLQRITR TR ENRINRIINTERINTT
TITINEINRTARITRNI 11131 .
1111111 I I T 1 g |
IFERE i 1 1 1 i

B. Three points line average

=533 a e IILTITRRRINENIRIRRTRILNITNE

3333340  ITTNTRITRININITLOANTL

3335 ereranaan ITTYRNLTDFIRNERLDTRLL

ITITTIRIE
33535333 .0ua 110 ATRILELIX
33aun BTN NNTEITTIIRINTNE
~33335-33333. .. 11002 TL00E
33338 cnnnnans s I1T1E1TR
J3eennsssiaseasnns1IE 1T
3883 ccacnuaasTETTITIINE
s TRRTRNTNIITRATYD

sases o ITTITY SR ERE
ITiIN11L I
it
!l’
e

Fig. 9. Digital scintigrams represented by computer (Toshac 40 TSS)
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Fig. 9. Digital scintigrams represented by computer (Toshac 40 TSS)
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