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1.

Operarion Manual
for
W-ray High Potential Generatar

Type ED1Z5L

Introduction

Thank you for purchasing the SHIMADZU EDL25L ¥-vay High Tansion Unit.
This ¥Y-ray high tension unit veflects the sltill. and long experisnce of
SHTIMADZU engineers and we are. therefore, ponfident rhat it will give
continued satisfaction.

However please raad this manual carefully befare using the unin so that

vou may effectively utilize its full potential.

General Description of the Unit

2.1 Uses
The type EDL25L is a diagnostic Z-ray high rension unit having 2
radiographic capacity of 125 KV at 300 ma and 100 k¥ ar 500 wA.
This capacity fulfills all necessary routine X-ray veguirament.
This technical capacity of the unit is as follows.
(1) General Radiography
(23 TFluoroscopy
{3) Spot Filming
(4) Buclky Radiography

(5} Planigraphy

i~

.2  Features
{1) High output

The high output of the EDi25L permits efficient use af all standard
type CIRCLEX rorating-anode tubes.
A built—-in high tension change-over switeh provides for comnection

of two double—Facus rotating anode tubes.



desk, Tha ED125L can be operated zasily even by new stali or
emergency helper.
f3y  BCR primary swizching

Primary energy to cthe high tansion transformer is swicched by
gilicon controlled rectifiers {SCR). It provides synchronous

concacting for sliminatien of high-voltage transients and accurats

riming. PBecause SCR has no inhevent failure mechanism, it has a
long operating lif=.

{4} 0One pulse exposurs
Because of accurate timing of SCR timer, short time exposure of
one pulse is possible.

{3y Tube protackor with a leoad Factor mersr

4 percentage of set tube load to rated rfube load is indicatad on
a load factor meter. If combination of kV , mA and second exceed

rating of X-ray tube, protector pravents sxXposure.

(6) Flectric mAs meter

An mAs value is held a2ven after =axposure

-
1z
ft
[
8]
=i
=]
i
[yl
]
T
|-
{1
e
}w
3
5o
Al

approximazelv 30 s2conds hal .
the buzzer wiil huzz, At th

{3} Tuhe current gzabillisation

Filament volrage scabilizer prevents fluctuarion of X-vay tubsz

fube

filament voltage. And spacs charges Compansalor colrral

currant as a funccion of rube woliage,

Jince it emplovs a silicone rectifier for high fension rectificacion,



the high tension generator is allowed to have semi-permansnt life

and large capacity in spite of iks compactness.

(107 Az rhe rating is5 1I5 kV at 300 ma, 100 EV 500 mA. good rasulis

will be assured in any heavy load radiography such as serial angio-
cardiography.

(11) 1In the control the tube wvoltage and btubs current For [luoroscopy

and radiocgraphy can be adjusted separately. 3o Fluovogcopic images

and spot films of an excellent diagnestic valua are ohrained.

(12) On the specially developped pre-reading &V wmerar
radiographic voltage can be exactly indicated, and

filuoroscopic voltage is obtainable by adjustment on the graduacion

of the voltage regulator.

(13) Since for radiography a pair of tube voltage vegularors (a coarsa

and fine) are provided, the voltage can ba adjusted minutely par

1 kv

Since unigque circuit is applied, a step voltage is always consistent

no matkber what mi is selected.

{14y As the breaker is included in the line switch, there is no nead

for changing fuses in case of short-cirecuit or coverleading of rhe

main circuir. Small capacity fuses are provided for sach aux

circuit in order net to damage the component unit-

(15) TIn the case of radiography, 1f the anode doss not vatate af a

regulay speed, high tension will pnot he applied chus preventing

¥-ray tube overload.

decreases 10

in

(163 A change over time from Fluoroscopy to spor-Lilming

0.8 seconds by the use of a rapid CTROLEX starcav and prehearing

within emission of large focus during fluoroscopy.

2.3 Specifications

TypeinJ]Sregﬂadon: RF-500-125

(1) Ratings
Single-phase Ffull-wave ractified type
Radiographic ratings 125V Soomb
1ooky SDOwA

Fluoroscapic rating 120kV 4md continuously



The above is the raiing of zhe hizh cension unic and when 1L i3
used in combination with an $-vay tube, it should be used wichin
the specified limits, accovrding to the regulacions [ov use accom-
panving each X-ray tube.
2al  Power supply ‘Standard powsr source unit)
Tvpe single phase
Frequency 50 or 60 Hz
Standard Voltage 200 v
Allowable Maximum Voltage 160V
Allowable Minimum Voltags 180 v
Electric Scurce Impsdance below 0.07 8
Relation befween the length and secticnal area of the electric wire
and the capacity of the pole transformer is as follows.
Standard Veltags 200 ¥V
frequency 50 or A0 Hz
Switch Capacity more than 100A, Fuse 100A.
. o E . a : "}
Sectional area of eleactric wire in mm<
=
e
o Length o . :
Pole i 10m 20m 30m 40m 50m H0m F0m 80m 20m 100m
Transformer
30kva L4 30 50 a0 20 80 100 - - —
S0kVA 3 14 30 383 38 50 a0 at 80 30
(2b)  Pawer supply {200V Power source unit)
Type singiz ohassz
Fraguency 50 or ol HZ
Standard Voloaze 400
Allowabls Maximum Voltags 4t i
f D 203
Allowable Minimum Yoltage 360 Y
Elecrric Source Impadance below 0.3 %
area of the eleciric wire

Relation between the length and sectional

and the capacity of the pole trapsformer

e

is as follovs.



Standard Voltage 400

Frequancy 50 ar A0 Hz
Switch Capacity more than 1Q0A, Fuse 75A.
Saptional area of eleceric wire in mm-
T Length
Pole ““H\\ 10 m 20 m 30 m 40 w 50 70 m
Transformer ™.
30 kVA 8 14 a0
50 VA g 8 14 14 22

(3} Radiographic cube voltage regulator
Mzjor sebcings 14 kV step
Minor settings 1 kv step
40w 125 kY

(4} Radiographic mA selector
30, 50, 70. 100, 150, 200, 300, 400, 500 m

(5) Radiographic timer

1, 2, 3, 4, 5, f, impulses D.07{3/120%, 008010/, 0.1 912,

0.15, 0.2, 0.15, 0.3, 0.4, 0.5, 0.6, 0.0, 1.0, 1.5,
Mechanism ko prevent cove gaturation.
Maximum repeating cvcle is 12 exposurss pevr second.

figures are actual time at 60 Hz operation.

() Tluoroscopic tuba voltage rvegulatow

From 50 kv te 120 kV conrinuously

(77 Fluorocscopic md regulator

From approximately 0.5 ma to 2 mA continuotsly

3

3. 5 seconds

Parenthesized

(Fluoroscopic mA is limited ro 2 mAa from a standpoint of the radiagion protection.)

{8) Fluoroscopic timer

Any integrated time up Lo 5 minutes (60 Hz) or b miputes $50 H=2)

Approximately 30 ceconds hefore termination of presel

LA

ertad time,
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Tachnique and tubs
Six positiong of

1

"Piani” and "Spars

Dimensions and Weight

Each

rechnique salacts

tubs

, MBucky-1", "Bucky-2"", "Fluo.-3pot",

Weight in kg

High T=znsion Generator Contvol
Width % depth x height " -
- . e = about 49 x 49 = V5 ahout 30 -« 35 150
in om
about 210 about 120 (13D

Parenthesized
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2.4 Safety itemns

(1;

Fuse position

Frontal left side in the X-ray control FUSE UNIT-10.

Fuse type
Glass cartridge fuse

Fuse capacity

weight of 400V power source unib.

10A  {<{F-L28H> <F-L100H> <F-L125H>)

S5A
A

(<F-L100E:> <F-10007)

(<F-L100S> <F-C> <F-CP>)




The marks and symbols using in this generacor has the Fallowing meaning,

(I]j) v bse X-vay Tube % ¢ Large focus of Xy Tuhe
(%\) : 2nd Xray Tube [{?;%1 . amall focus of Xoray Tube

3rd X-ray Tube e . High-speed anods voraring

of Xoray Tube

&)

READY . Ready condition for X-ray exposure

N-PAY v 3eray exposure

OVER : Over load

. 3! ’ . .

dop ¢ Fluoroscopy and Spot Filming ”"][i . General Radiography

5P ¢ Spare ! ® . Bucky Radiography 1
N Bucky Radiography 2 F Planigraphy

— Bucky Radiography 2 s lanigraphy

QY . X-ray tube voltage sec . Expesure time

A ¢ 2ray tube current

3, Operation
Before setting the apparatus in operation confirm that the line switch
NIINE" is sat at "OFF" and each regulator is at irg lowest posirion.

Close the safety switch of the power supply.

3.1 Energizing the control

(1) When the line switeh "LINE" is changed to "o, the indication

lamps light and the LV meter beging to indicafe.

(2) Turn the line voltage regulator "LINE V" so that the line voltage

meter pointg at the rriangle marl.



(3)

{49

Change over the technigue selector "TRCHNIOQUE" to in "

Wirh this operation. the d-vav tube to be used avs automatcically

selected and rhev ars racognizable by lighting-up of indication

T 3
Lamp é) T {%} "oar ! {% " When the high-speed vorating
anode X-rav tube iz wesad the indicater 7 o 7 Lights up

Set the =xposurs timer mw sec." to the desired time. The timer

is adjustable inm 23 steps from 0.0l second (one pulse) to 5 seconds.
Setiting of tube curvrent

Change over the tube current selector ' mm mA" to che desired mA.

Appropriate focus is automatically selectad according to mA value.

The selacted focus is indicated by indicater ";%E ar

mA merer and mAs metar

Tn order ro read the X-ray tube current, mA meter and mAs metsr
are provided. The former can be changed over through three kinds
of gensitivities, namely 6, A0 and 600 ma, and indicates the X-ray
tube current accurately for over 0.8 second of exposure,

The larter, on the other hand, is designed to read the product of

d-rav tube currant and sxposurs cime and a2lso can be used as the
imad Factor meber. Therzsby the load factor is being indicated

=v of the above-mencionad

i

g K ripli-
: Timer Marzr | Tubs currenc selecior iul'f““l ]

cation

! Less than 0.3 sec mAs Entire vangs oL !
—
; 10~ 50 mA F10 :
More than (0.4 sec. e {
1 70 ~ 500 ma X100 |




Lyamp las:
(a) When radiography is done at 400 ma, 0.1 gecond;

It is changed over to mAs meter apd indicares 41 mAs.
(1) When radicgraphy is done at 100 mA, 1 second;

Tt is changed to 600 mA metet (100 times of graduvarion

of mA metasr) and indicatas 100 mA.

(S) Adjustment of pube voltage

The adjustment of tube voltage is done by two vegulators. namaly
"MAJOR mm& " and "MINOR HWH " The Formay changes by

16 kY with the shift of one tap, the latter b L kY The vradio-—
graphic veltage =t the time is indicated by LV metexr.

When the aforementioned tube current adjustment is done after the
completion of tube voltage adjnstment, the indication of KV meter,
that is, radiographic voltage may vary. S5 due carve must be taken.
The graduations of less than 40 V¥ on the KKV wmebar are marked in

red. It is provided forv mammography. Whep radiographic voltage

decreases to this extent, it is impossible to flow a large current
in general X-vay ctube.
(6) Load fFactor metey and indicatien lamp "OVER'

The rate of the set load over Fhe maximum tolerable load of H-vay
‘tube is indicarad on the load Fartor merter. When this indication
exceads the tolarable value or the voltage is adjusted to ihe
level above the maximum tolerable tuhe voltags . the indicatian
lamp "OVER" is lit and vadicgraphy becomes impossible.

In such a case, sek the iube currveni sslacior ro the lower side
ar  the timer to the shorter exposurs Fime. Alaen malks the tube
yoltage to he lower than the rolerabls walues.

The relation batween the indication af load facrtor meter and the
rate against rhe X-ray rube shorr—rime rating and the Lighting

conditions of the indication lamp YAYER" upder warious fachuique

ara as follows:

e b

Indication ot ioad 100 a4 74
fackbor meter, 4

Rate against the Less than Less than lLess than
short-time rating, % 95 a0 70
Lighting-up of A B a0

"OVER" lamp

-9



I . The indication lamg "OVERT lighos up at the

Tn case of "SERIALY it lights up at the(*B:1)" ywgp 7 2t(*C)

By the way rhe load factor meter is also usad as miés meler, thera—

i

h

ars afrar the "RFADY' ocparation, the load

L
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actor 1
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(7a) Pull the trigger swicch of the hand switch. (Standard type)

When it ig pulled . the Z-ray tube filament becomes heated o g=C
readyv for radiograchy. At the same time the anode of {-rayv tube
of

begins to rotate. 4nd when heating of filament and rotacio

o

anoda reach at their respective normal sktates (about 1.6 second

7}

after pulling ), the indication lamp "READY" will light up.

(7b) Depress the "READY, X-RaY" pushbutton to primary step.
(Pushbutton type)

When ir is deprassad, the X-ray tube filament becomes heated to
get ready For radiography. At the same Lime rhe anode of X-ray
tube begins te rotate. And when heating of filament and rotation

of anode veach at their respective novmal states (about 1.0

saconds afrer depressing), the dndication lamp "READYY will light up.

m
If you want another radiography. first pull vrhe "READY" trigger

switch again and deprass the "X-RAT" pushbutton.

- 10 -



(8h) Irradiation of E-ray (Pushhutron type)

When the indicarion Lamp "READY" 1g lic, give noulce 70 Kie

patient and depress rhe YREADY, {-BAY" pushburton to secoandary srep.

Wirh rhis maneuver, f-ray is irrvadiated for the previcd set by

rive timer. When the =et rime is over 0.4 gecond ab the cima,

3 .

¥Y-rvay tube current can he read on mA meter; when below 0.3 second,

rhe product of X-ray tube current and exposiure Lime can be vead

on mAs meter. The YREADY. ¥~-Rav" pushbutton should be kapt depressead

until the completion of radiography.

When radicgraphy is over, the indication lamp PREADT' goes off.
If vou want another vadiography, [irst depress fhe "READY, X-RAY"

BE=N

pushburcon to primary step again and depress Lo sacondary step.
.3 Tluoroscopy and spol filming
(1) Set the techniques selector TTECHNTOUE" £o i

(2) Setting of conditions for spor [ilming

Adjust the exposure Lime, tube current and tubs volrage to the

degired level. (Refer Lo Paragraph 3.2.)
(3 With tha above procedure, the sengitiviky of mA wmetar that vaads
2 He-rav

X-ray tube current is automatically switchad to 6 mA and the

suhe Filament is heated at the same time.

{4) Determine the Eluoroscopic rime.

Determine the fluorvoscopic time heforehand bv adjusting the

- _ ez N TI TF R "
flucroscopic Eimer (51 time' .

When fluoroscopy is performed fov the =set Lime, the Limer [UIDRS

off and irvadiation of X-ray is cul SFF. Since the bunzer
rings before the kimer turns off., seL the fluproscopic cime

again if continuous Fluoroscopy is £o be performed.

(5) Irradiate X-vay

Conduct £luoroscopy on the X-ray diagnostic table or hy depressing
the foot switch, With this aperation, X-vay is  irvadiated. The
¥-ray tube curvenl at thig time can be read by mA meter.

As For rhe operations on the X-vay diagnostic rable, please refer

re the Instruction Manual fov sach operstion.

=11 -



(H)

By curning the nandliz o
)

" ey ma". ragulars che

around ma .

(73 Regulation of tube vo
By turning the tubs vol
give appreopriate conira
At this time tube wolta
on the name plate,

{3) Spot filming

Spot filming is conductad on the

this case flucroscopv iz stopped

3.4 Bucky radiography
(1)

With this operation, T

Change ovar the technique selector to

curTant

gulacion

currenlt so

=i

can be known by

H~ray diagnostic ta

and radicgraphy is

i o

n [R]

ol

he X¥-rav tube to be used are

that it normall:

£+

described

ble and in

carried out.

automatically

selacted and they are recognizable by lighting-up of indication

1amp n m "o N ’Jj} 1
S %

ar u@ u'

(7) After the completion of the above, perform radicgraphy in the
procedurz describad in the items Erom (2) to (8) Paragraph 3.2,
Tor furcher operaticns of bucky radiography, please vafsr Lo the
Tastruction Manuals of =sach operation.
3,5 Planjgraphw
=7
(1) Chang= ow=zr ths tfz2chuigue selscior b0 T
(2% The procadurs fov planigrapny is the same 38 in the cassz oL bucks
radiograpny Thsz sxposure time, howaver, is sst by o2 CLlme
regulator of planigrapnic 2pparatus, thersfores sec the timer
B BWH sac . o ifs maximum (5 seconda) .
For fursher descail:. plaase refer to the iastruccion manual for
p lanigraphic apparatus,
3.5 Procedurs after 4i=
When finishing ths operation, ba sure Lo proceed to the following.

=1

13}

Ao

toh "LINE™.

ita lowest levsl



General View

Fig.,

Fig. L Control Panel

2 High Tensicn Lenerator

((

- pystem (Option}

DI2SLE-13 tor two mray rubes -

|

stem (standard).

P26LE-13 tor three xray tu bes
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Cautions for use

1. Cautions for start of use
When using the X-ray cube anit for the firse time atrer its installacion or when using it again
afeer its nonuse for more than one month, energize it as follows:

(1} Gradually rising the ¥-ray tube voltage fram 30 kV at Xeray tu be cuzrent af L mA ro che
tollowing voltage of eicher (a) or (b} at the rate of 10 [tV per minute, energize the Xoray rithe
with the final voltage for ren minutes.

(a) The maximum working tube voltage of the X-ray tube used if this valgage is lower cthan

che maximum continuous (rated) voleage of the X-ray high tension apparatus to he rombined

with.

(by The maximum continuous (rated) voltage of the X.ray high tension apparatus if this valiage
s lower than the maximum working tube voltage of the X-ray rube psed.

(2} Rising the X-ray tube voltage from 80 kV to the maximum working tube voltage (not exceed-

ing the maximum working voliage ot the X-ray high tension apparatus £o he combined with)

10 kV at a rime, apply the load twice at every valtage at the rate of one per minure.
Energizing time: 0.1 second

ray tube current: 30 ~ 5%« £ sharc-time rating

(not exceeding the maximum racing at the Xeray apparatus)

After energizing the X-ray rube for more than the aforementioned requirements, carry out

usual way of use.

Should the energization of the toregoing step (1) is found to be impossible, however, start

energization with tube voltage of 50 kV.
If there is an abnormality such as unstable rube current during energization, drop the Xeray

tube voltage to a level where the tube current become stable. energize the X-ray tube wirh that

dropped voltage for a while, and then rise the tube valtage again.

7. (General caurions

(1) In the case where the actual radiographic tube valtage is used within a range near the maximum

working tube voltag { (Y N 125 ~ 150 kY, (R 110~ 125 kY practice aging from 20 kV o

the usnal working voltage 10 KV at a time prior to daily use to check char there is no abnaormalicy

in the 3ray tube. For this aging, hawever, the starting rube voltage and energizing rime should

be 100 &V and 0.03 second. respectively.

X-ray tube will become fauley when the
(O 125 ~ 150 kv, (R 110~ 125 k)

£ less than 70 - 80 KV,

(2} There might be a case thas the Horay tube is used in

! IT"].H_'U‘E near the I'l'lé'l.‘(il}'iU{"l"l \f\-’O]’l’Ziﬂg tLllDE vo]tne
s

all of a sudden alter its long use with comparatively fow tube voltage o

e resulted from a Fact that the Xray cube has been made aging ta low tubu voltage.

This is a troubl

[n that case, practice aging described in the foregoing par. 1 step (24



