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(- IIF100AF100H SERVICE I{ANUAL

This manual is estabhshed for repai-r'adju^stment of portable x-ray device HF100
and HF100H.

Copy and transfer without notice is prohibit€d.
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L. Introduction

This service manual is appJJed for HFl00 and HF100H x-ray unit.

HF100H is human use version. But there are mechanicai and electric parts which are not
exchangeable. So, replacement on repair should be done carefuliy.

Major difference between HF100 and HF100H are as follows,

Parts HFiOO }IFiOOH

Coll im ator mounting ring
Key board PC.Board O{3107A)
Timer P. C.Board CA{3 1084)
Control P. C.Board 0\49112)
Inverter GV19111)
Insert Box
Coliinator transformer

for R-120H
20mA
20mA fixed type
exchangeable
exchangeable
exchangeable
for R-i20H

for R70
for HF100H
for HF100H
exchangeable
exchangeable
exchangeable
for R70
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2. SPECIIIICATIONS

POWER: Range
Minimum voltage with no load
Maximum voltage qrith no load.
Frequency ------
Elecbricity consumption at 120V

Maximum voltage consumption _-_-----

100 - 130VAC
100vAc
l4OVAC
50/60H2
minimum 20A (40kD
maximum B2A (i00k\D
3.5kVA +LA%

NoTE : This unit would be sererely drnaged if it is 'sed, with incorrec.t line voltage.

OIIIPUT : Inverter : 12}krrz hish frequency i-nverter system with neutral ground
circuit, 2kW . 60kIIz inverter.
tube potential feedback svstem
tolerance +BkV or -+ tON

Filament circuit: 0.b Watt 4SkTlzinverter
tube cr:rrent feedback system
tolerance +L0%
pre-heat time : approximately 2sec.

WARM uP TIME : Approximately 10 seconds a-fter each exposure and after the initial power on-

X-RAY OIIIPUT: Maximum tube voltage :
Minimum tube voltage :
kV switch :
tube current :
timer range - HFl00 :

HF1OOH :

X-RAY TT.IBE : TOSHIBA D.124S
focal spot size : 1.2mm X 1.2mm
targetmaterial: tungsten
angle: 16o
anode heat storage eapacity: 14kJ (Z0.0klII,

100kV + LOo/o (adjusted ar gZ.5 _ ggkv)
40kV + I0% (adjusred at 41 _ Bgk\|
2kV steps
20nA + IA% constant (adjusted. at lgmA)

0.01 - 2.00 sec. 0.01 sec. steps
0.08 - 4.00 sec. 0.01 sec. steps
(adjusted at each value + L% of time base pulse

of 100H2)
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COLLIIVIATOR: Continuousiy adjustable iight beam type with central ray indicator, and cassette
size/distance to aid in correct positioning.

R-i20H On time : 90 sec.
buib : Fuji Lamp Inc. , No. JC12V40W
product life : longer than 50 hours
Illuminanee : over 160 lux at 21" SID
Contrast ratio: over 3:1 at 3:1 at 211 SID

R70 Refer instruetion manual of Advantech.

FILTRATION : inherent filtration 2.2mm Al
coilimator filtration 0.5mm Al
totai frltration 2.7mm Al

WEIGHT : HFi00 ---- i6.5kgs
HF100II --- 18.5kes

SIZE: HF100 ---29 cm (W) x 23 cm (H) x 40.0 cm (L)
HF100H -- 29 cm @ x 23 cm (FD x 38.b cm (L)

POWER CORD: 3.6m

EXPOSURE CORD: 3.0m
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3. OPERATING PROCEDTTRES

CoNNEcTIoN : After confirming PowER coRD and EXPOSURE SWTTCH are usual condirion,
connect them to main body of x-ray unit certainly.
(If connector has lock, confirm it is locked.)

Confilu POWER SIMITCH is OFF and connect POWER CORD to waII receptacie
of proper mains.
flMhen you used extension eord., B.bkw should be obtained..)

PowER olrl : Set PoWER SwITcH on control panel to on, then each indicator will be tr:rned on.When the unit is warmin8 up, exposures can not be taken. After approx. 10 sec.,WARL{ IIP indicator wiII go 0ff. The unit is now ready to use.

CAIIMON
DO NOT SWITCH ONA}ID OFF QTIICKLY INASHORT TIME. WHENTURNING ONAGAINAETERTRUNING OFR WAII FORAT LEASr 1MINUTE. OTEERWISE, IIIGH FREQIIENCY INIiERTER CAT.INNOT WORKPROPERLY.

kv SETTING : ser kv in the range of 40kv ro r00kv

TiMER SETTING : Set timer in the range of (IIF100: 0.01 sec. to 2.00 sec.)(IIF100H : 0.0g to 4.00sec.) depends on subject, di.s6"rr"e and screen/frlm combination-
Time increments are 0.01 sec.

ADJUSTMENT OF RADIATION FIELD :
Pressing the sellimator switch wil illuminate the field for approx. (HF100 :90sec') (IIF100H : 30 sec). Adjust light field to position of rad.io$aph by twoknobs for adjr5tment of opening. Diring this time, use the ad.justment knobsto size the radiograph as you need-

RADIOGRAP}IY:
Make sure that WARIVI UP indicator is OFF before pressing exposure switch.

CAT'TION
WAnI{ UP I}TDICATOR BECOMES OFFAETER 10 SEC. ITIOM POWER ON.WARI{ UP INDICATOR BECOMES OFFAETER 10 SEC. TR,OM EACHEXPOST'RE.
IF WAR},I UP INDICATOR IS ON, RADIOGRAPHT IS IMPOSSIBI,E.

Make sure all WARNING LAIUpS are off.
After all safety.checks, press onry first stage of EXposLJRE swTTCH.STAI\IDBY indicator goes offafter I sec. 

-Th.o, 
unit is read.y for exposure.Press secpnd stage of E)CPOSIJRE swrrcH. x-RAy indicator is rit andrafiography is executed for the time set.

The ElGoStrRE SwITcH is a pnpIvIAN sbyle. So, if the butron is released.,expos.re is stopped. so, hord the buttoo ,.rrtil.rpo..il is conplete.

WARJ\,I UP indicator will light after exposure.

X-RAY BUZreRis ON and OFF (only HF100).
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NOTE : The first stage of E)(POStJRE SWITCH is pre-heaf sf filamenfi.
DONT KEEP ONLY FIRST STAGE OF EXPOSTIRE SWTTCII "OM I.ONGER THAN
30 sEC.

POWER OFF: When the POWER SWTTCH is pressed, all of indieatons on the control panel are
olt.

WARMNG IAN{P : HF100/TIF100H have 2 kinds of warning lamps. if either of them is Lit, x-
ray cannot be generated. Eaeh detail is as follows.

X If ERROR indicator is lit even when EXPOSURE SWITCH BU|TON is released, it means an
unusual situation has been occurred. Therefore, turn offPOWER SWITCH, wait 3 minutes,
then start procedures over again.

X This unit generates x-ray by an inverter. Therefore, it requires warm up time to be stable after
power on and each exposure.

When WARM IIP indicator is ofl warm up is finished.

KI].{D OF WARMNG I,AX{P DETAILS COUNTER]\,IEASURE

WARM UP The internal circuit is
warming up.

Wait until light goes off

ERROR Unit malfunction. Stop exposing and follow steps
below.
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4. PRE-ADJUSTNENT

+  E a c h  P C  B o a r d s  d e l i v e r d  f r o n  i l i k a s a  F a c t o r y  h a v e  a l r e a d y  b e e n  a d j u s t e d .

0 u t p u t
(svB24SB)
a n d  B l a c k  ( - )  o , i r e s .  . A d j u s t  v R  t o  b e  2 4 v D C  + 0 . 8 v .

Z ._U3 l08A  ad jus rnen r

T h i s  a d j u s t m e n t  i s  n e e d  t h e

C h e c k  t h e  D C  v o i  t a g e  b e t w e e n
[ F  t e s t e r .

( r e f e r  p a g e  7 )

k Y  a d j  u s  t n e n t  :

I .

2.

s p e c i a l  t e s t  e q u i p n e n t  ( H F  t e s t e r ) .

t h e  k V  t e s t  p o i n t  ( + )  a n d  ( - )  o n  t h e

3 '  S e t  t h e  k v  s e i e c t o r  t o  l 0 O k v  a n d  t u r n  Y R 1  ( l , I 3 l 0 g A )  s 0  t h a t  r h e  D Cv o l t a s e  i s  S . 0  V D C .

4 .  C h e c k  t h e  e a c h  k V .

5 '  F i n a l v  c h e c k  t h e  k v  b v  u s i n g  a n  e x t e r n a l  k v  t e s t e r  s u c h  a s  t h e  v i c t o r e e nN E R 0 '  T h e  r e a d i n g s  w i l l  i n d i c a t t  i - i i t t t e  l o w e r  t h a n  t h e  a c t u a l  o u r p u rb e c a u s e  o f  t h e  t  e s t e r  d y n a m i c s  i o r - h i g h  f r e q u i n r v ' * _ r . y  p r 0 d u c t  i o n .  s 0d o n ' l  a d j u s t  o v e r  9 ? k V  a s  i n d i c a t e d  b v  t e s t i n g  d e v i c e .

n A  a d j  u s  t n e n t  ,

l '  T h i s  a d i u s t m e n t  i s  n e e d  t h e  s p e c i a l  t e s t  e q u i p m e n t  ( H F  t e s t e r ) .
2 .  C h e c k  t h e  D C  v o l t a g e  b e t r e e n  t h e  m A  t e s t  p o i n t  ( + )  a n d  ( _ )  0 n  t h e  H Ft e s t e r .

3 '  s e t  t h e  n A  i n d i c a t o r  t o  2 O m A  a n d  t u r n  v R s  ( l , { 3 l 0 g A )  s 0  t h a t  t h e  D Cv o l  t a g e  i s  2 . 0  V D C .

E r p o s u r e  t  i n e  a d j u s t n e n t :

T i m e  b a s e  i s  1 0 0  H z  (  i 0  m s e c .  )  w h e n  s h o r t  p i n  o f  . p z  i s  p u t e d  o u t ,X - R A Y  L E I  i s  l i t  n o t  r e l a t e d  e i t h  t i n e i .  } { e a s u r e  v 0 l t a g e  b e t w e e n  o fT I I I E  t e r n i n a l  a n d  G N D  t e r n i n a l  b v  0 ; ; i i l o r r o p r ,  a n d  a d j u s t  b y  t u r n i n e  y R 6 .

I lllPORTANTD i s c o n n e c t  t h e  c o n n e c t o r  I p z  o n  [ t 3 t 0 g A  p c  b o a r d  b e f o r e  p u l ]o u  t  s h o r t  p i n  o f  x - r a v .  0 t h e r w i s e ,  
- i n " r i i . i  

b o a r d  w i  I  I  w o r ka n d  x - r a v  n i i l  b e  g e n e r a t e d  u n r e l a t e d  r i i r r - t i n e r  s e t t i n g  a n dX - r a y  u n i t  n i g h t  b e  b r o k e n .
*  P u t  i n  a n d  p u l l  o u t  c o n n e c t o r s  a t  p 0 f E R  0 F F .
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R E F F R E N C E :  T h e r e  a r e  t h r e e  s h o r t  p i n s  0 n  } r 1 3 1 0 8 A  (  L B D ,  I 0 S E C  a n d  I E S T  ) .
E a c h  f a c t o r s  a r e  a s  f o l  l o r s .

L B D :  i { h e n  p u t  i n ,  l i g h t i n e  t  i m e  o f  c o  I l  i m a t o r  i s  4 5  s e c .
i { h e n  p u l l  o u t ,  i t  i s  g 0  s e c .

l 0 S E C :  W h e n  p u t  i n ,  i l / A R l r |  U p  t i m e  i s  I  s e c .  l Y h e n  p u l  I  o u t ,  i  t
i s  l 0  s e c .  T h i s  s h o r t  p i u  i s  f o r  a d j u s t n e n t  a t  f a c t o r y
b e f o r e  s h i p m e n t .  s o ,  d o n ' t  u s e  t h e  u n i t  c i t h  s h o r t  p i n .

T E S T :  N e v e r  p u l i  o u t  t h i s  s h o r t  p i n .



(  r e f e r  p a g e  g  )

o v e r  v o l t a g e  p r o t e c t i o n  c i r c u i t
g y e r  c u r r e n t  p r o t e c t i o n  c i r c u i t
D C  v o l t a g e  a d j u s t  c i r c u i t  (  V R 3
a d i u s t i n g  t h e  D C  v o l t a g e  h a v e  t o

+t

+
?

+
?

A d j u s t n e n t  o f  f r e q u e n c y
A d j u s t n e n t  o f  p r e - h e a t  t
A d j u s t m e n t  o f  k V .  ( V R 4 )
A d j u s t m e n t  o f  n r A .  ( y R S )

YRI  )
vRz )

u s  e  s p e c i  a l  e q u  i p n e n t .

(  r e f e r  p a g e  l 0  )

o f  I n v e r t e r  b o a r d .  ( V R l )
i  ne.  (YR3)
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PARTS PRICE LIST FOR MINXRAY HF1OO

INDEX
NO.

PARTS
NO. DESIGNATION

a
I 1 0606 Collimator R-1?0tt M2 (yellow)

l a 1 0607 lndication plate (lN)

1 b 1 0608 Indication pbte (OUT)

1 c 1 0541 Plastic front for collimator

2 10762 Case bottom (Yellow)

3 1 0586 Plastic foot (TM-127 No.2)

4 1 0753 Tape measure (Yellow)

tr 1 0688 Fuse holder

6 10754 3-pin power recepteqlg (CM-t t

7 10755 Exposure switch cord receptaqle (65g02-004)

I 1 0689 Mounting plate (without degrees)

I 10081 Nylon washer

1 0 1 0082 Metal sDacer

1 1 1 0083 Split lock washer

1 2 1 0084 Holding screw

1 3 | 0690 Mounting plate (without degrees)

1 4 1 0259 Holding part

1 5 1 0703 Handle (yellow)

1 6 1 0594 Rubber grip

1 7 1 0265 Omament olate

1 B 1 0682 lndicating plate

1 9 I 0585 Spacer (M3x10)

20 1 0 7 6 1 M9111 PC board (lnverter) IZOV

21 1 0692 Side frame

22 |  0694 fulber piate (Bottom)

23 1 0693 Rubber plate (Side)

24 I  0695 1F701 inqert box (HFl00/200)

25 1 0590 Brass ring

26 1 0696 Chassis

27 I  0697 Spacer (M3x5)

28 1 0698 M91 12 PC board (Control)

29 10764 Collimator transformer (HT-l 2I )
30 1 0750 SVB24SA PC board (100V)

3 1 1 0700 M3lqB PC board (Timer)

32 1 0585 Spacer (M3x10)

HFtm fi)



PARTS PRICE LIST FOR MINXRAY HFl OO

INDEX
NO.

PARTS
NO. DESIGNATION

33 1 0701 M3107 PC board (Kev board)

34 107A2 Soacer (M3x6)

35 1 0703 M3106 PC board (with cord) (lndicator)

36 1 0765 Case top (Yeflow)

37 1 0705 Mountins plate for level indicator

38 1 0706 Level indicator

39 1 0707 Cord hood

40 1 0708 Rubber block

41 1 0709 Plastic shield plate

42 10710 Sheet kev plate

€ 1 0 7 1  1 Power switch

44 10712 Power switch sheld (MURON-FH)

45 1 0 7 1 3 LED indicating lamp (Green)

46 10714 LED inciicatine lamp (Oranee)

47 1 0 7 1 5 LED indicatins lamp (Red)

48 1 0 7 1 6 Cover plate

49 1 0766 Front panel (Yellow)

50 10732 Exoosure switch complete

5 1 1 0767 cap bolt (4M-5)

52 1 0584 Lead cap with l.Omm Al. Filter

53 1 0768 Nut plate

54 1 0769 Colfimator mountine nne (HF200.HF100) 110V

55 10770 Rotatine pedestal of collimator

56 1 0771 Shaft for collimator roration

3 t r0772 Knob for collimator rotation (MSA-l45)

58 1 0773 Ball oluneer (BSU6)

6 0 10774 Spacer for collimator rotation (4ER-3)



_ = o ,  I  i  l - t u . r o . I . r ! r r .-r)li mr. I i *"T__ *

N
W
A M

&
|N

u

@

ffi
@

a
@

;  d b e  6 ' t r  ( u l  i m
n [ - i l ]  9  - .  mr <u I - -  l :u t



l r { g l l i  P C  B 0 A R D  a d j u s t m e n t

f.)x

;;O

=i

T h i s  a d j u s t m e n t  h a s  t o b e  d o n e  a f t e r  c o n n e c t 0 l  c 0 n n e c t 0 r s  c 0 m
U u t  4 c t u a l  e x p o s u r e  i s n 0  t  n e c e s s a r y .

E a c h  P C  b o a r d s  d e l i v e r e d  f r o m  l ' { i k a s a

A d j u s t m e n r  0 f  v R 3  (  D C 3 7 0 V  )

F a c  t  o r y  h a v e  a  I  r e a d y  b e e n  a d j  u s  t  e d .

A d j u s  t  v o l  t a s e  b e t w e e n  3 7 0 V  ( + )
YR3.

A d  j u s  t n e n t  o  f
A d j  u s  t  v o  I  t a g e
YR2.

A d  j u s  t m e n t  o  f
A d j u s t  v o i t a g e

V R Z  (  O v e r  C u r r e u t n l  r a l t t

b e t Y e e n  O C P  ( + )

V R I  (  0 v e r  V o i t a g eP r  o  t  e c  t l 0 n  c l r c u i t  )
b e t w e e n  O V P  ( + ) ND

I f  a c t u a l  m e a s u r e d  v o l t a g e  w o u l d  b e  B a

1 .

2.
b

c a n

a

b e

= $

c a l c u l a t e d  a s  f o l i o n i n g .

x  0 .  0 0 6 1
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Ng i I 2 PC BOARD ad j us tment

{sl:t( F'= t :l 
ir:L 

MIx:Is'rze I
l6,1. ; : - ;  coi l=
*- ' l ' ,e +:2 I t :  t :-  (  i :

: , 1 , i  og  4  u r  ' i t '  - ' l  
u '

2 i i i : l  r  r=tA I - ].T +;f-l il%nu . r , , , - \ c n f f i + =  :  _ - - " -  
o R t

, r /  \ ( - ) - " , . ^ , 8 2 e # G . r r  + n 6 5  ?
+

-ll r" s | : / pYll:',,,d F:++=t_l:- l f -  l l -V \  
-  

/ lVn l  r  , , , r (  FY=l l ; (  l -
JL lli:t tY:',,1 i"l l- '''l-h.& 

3tflk

t t f^ ;=, ^ pF'ffi ,C*E B {Lj =
,- l n * - :.dt r{=l;,@ 

-'i,a,u:s v *l
t= I i {,ii=( 1''l tuif@p*qi,D.=;,H*it

>11,li).r*-g- i lo'o J'i
+ tf-l-i;.i,
Y[s tPa i  tp  n5{  Rso

I i P''- :;\< 
SfLl jl'rr^'lufi * $f= $=g= r: *=r=t {=l+'ltt*-MA -. , rjJ -.s rx

1 ' - 1  
-  |  

^ . , r - ' ^ I j " - y  o r !  ( ! ( r  u ? , , .  E n s l o r o c r o

J,, {=ffi:, ff:-+.+=1il' - t='ffit t

T h  i s a d j u s t m e n !h a s  t o b e  d o n e  a f t e r  c o n n e c t  a l l  o f  q o n n e c t o r S  c o m l e t e i

exp0su Ie I s !!l__4!!_q!!al

+  E a c h  P C  b o a r d s  d e l i v e r e d  f r o m

i .  A d j u s t n e n t  o f  F Q i

l { i k a s a  F a c t o r v  h a v e  a l r e a d v  b e e n  a d j u s  t e d '

Ad  j  u  s  t  f  r  equ  ency  be  twe  en  FQI  (+ )

2 .  C h e c k  o f  F Q z
C h e c k  i f  J r e q u e n c y  b e t r e e n  F Q z ( + )  a n d  G N D ( - )  i s  9 0 k H z  + 5 X .

3 .  A d j u s t m e D t  o f  P r e - H e a t  v o l  t a g e
A d j u s t  v o l t a g e  b e t w e e n  P R E ( + )  a

4 .  S e t  V R 4  ( = E P  S E T )  t o  b e  c e n t e r .

6 .  S e t  V R 5  ( = l P  S E T )  t o  b e  c e n t e r .

B u t



5 .  R e a d j u s t m e n t  o f  k V

T h a d j u s t n e n t  h a s  t o  b e  d o n e  a f t e r  c o n n e c t  a l l  o f  c o n n e c t o r s  c o m p l e t e i y ,
. f I L  L U d e x p o s u r e  r s  n o t  n e c e s s a r y .

N o t e

N o  t e

T h i s  a d j u s t m e n t  r e q u i r e s  t h a t  a n  e x p o s u r e  b e  m a d e .  P l e a s e  o b s e r v e
a l  I  r a d i a t i o n  r e l a t e d  s a f e t y  p r e c a u t i o n s .

T h i s  a d j u s t m e n t  n u s t  b e  d o n e  w h e n e v e r  a n  i n s e r t  o r  a n  i n v e r t e r  b o a r d
( M g l 0 1 B  P C B )  i s  r e p l a c e d .

E q u i p m e n t :  D u a l  t r a c e  s t o r a g e  o s c i l l o s c o p e  a n d  D C  v o l t m e t e r .

0 s c i  I  I o s c o p e  s e t t  i n g s
E p  0 M 9 1 0 2 8
I p  @ l l { 9 1 0 2 8

D C  V o l  t m e t e r :
P o s i t i v e  p r o v e
N e g a t i v e  p r o b e

X - r a y  u n i t  s e t t  i n g :
7 0 k Y - 0 . 1  s e c .

A d j u s  t t n e n t  V R :
v R 4  0 M 9 t  I  2 B

C A U T I 0 N )  C h e c k
A n d  d o
A d j u s t

:
C h a n n e l  I
C h a n n e l  2

I  i n e

I  Y o l t / D i v .
0 . 5  V o i t / D i v .

l 0  m S e c / D i v .

k Y  0 9 1  0 2 8
c h a s  i  s  g r o u n d

C h e c k  t h e  k Y  b y  o s c i l l o s c o p e ,  a n d  a d j u s t  a v e r a g e  o f  p e a k
v a l u e  o f  E P  w a v e  f o r u r  b y  Y R 4  t o  b e  3 . 4 Y .
A f t e r  t h e  a d j u s t r r e n t ,  s e t  I - r a y  u n i t  t o  l 0 ( ) k V  a n d  a d j u s t
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PARTS PRICE LIST FOR MINXRAY HF1OOH

INDEX
NO.

PARTS
NO. DESIGNATION

1 Collimator (R-72)

2 1 0749 Case bottom for HFl00H (Yellow)

3 1 0586 Plastic foot (TM-127 No2)

4 1 0753 Tape measure (Yellow)

5 1 0688 Fuse holder

6 1 0754 3-pin power receptacle (CM-11

7 1 0755 Exposure gwitch cord receptacfe (65902-004)

8 1 0690 Mor.rnting plate (without degrees)

o 1 0081 Nylon washer

1 0 1 0082 Metal sDacer

11 10083 Split lock washer

12 1 0084 Holdi[g screw

1 3 1 0 7 1 5 LED indicating lamp (Red)

1 4 r 0259 Holding pgrt

1 5 | 0756 Front panel (Yellow)

1 6 1 0735 Collimntor mounting ring

1 7 1 0736 Spacer for collimator

l 8 10732 Exposure switch cond complete

1 9 1 0585 Spacer (M3x10)

20 1 0 7 6 1 U.9111 PC board (lnverter)

21 1 0692 Side frame

22 1 0694 Rubber plate (Bottom)

23 1 0693 Rubber plate (9ide)

24 1 0695 lF/01 insert box (HF100/200)

25 105s0 Qqags ring

26 1 0696 Chassis

27 1 0697 Spacer (M3x5)

28 10718 M91 12 PC board (Control)

29 10757 Col limator transformer

30 1 0750 SVB24SA PC board

3 1 1 0 7 1  I M3108 PC board (Timer)

32 10585 Spacer (M3xlq)

33 1 0701 M3107 PC boerd (Key board)

34 10702 Spacer (M3x6)

35 1 0703 M3106 PC board (with cord) (lndicator)



PARTS PRICE LIST FOR MINXRAY HFl OOH

DESIGNATION
1 0748

)  HFlOOH
Finishing washer (M3

Oval head phillips screw (3xg)
10714

10713LED indicating lamp (Green)

Plastjc shield plate

1 0760 Shegt key plate

r 0711 lqwer switch
107t2 Power switch sheld (MURON_

Rubber block
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