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f  oreword
This  manua l  has  been prepaned fo r -  the  owners  and openatons  o f  In te lec t  Mode l  700 'M.  l t
con ta ins  genena l  ins tnuc t rons  on  opera t ion ,  sa fe ty  p r^ac t ices ,  marn tenance and par^ ts  in fonma-
t ion .  ln  o rder  to  ob ta in  max imum' l i fe  and e f f ioency  f  nom your^  Mode lTOO "  and to  a rd  rn  the  sa f  e
oper^a t ion  o f  the  un i t ,  r 'ead  and unders tand th is  manua l  thorough ly  and become to ta l l y  famr l ra r '
w i th  the  con[ r 'o ls  on  the  pane l  and the  var ious  e lec t rodes  tha t  come wi th  the  un i t  be fore
oper  a t ing  i t .  The spec i f i ca t ions  pu t  fo r th  rn  th is  manua l  wene in  e f fec t  a t  the  t ime o f  pub l tca t ton .
However " ,  ow ing  to  Chat tanooga Corpora t ion 's  po l i cy  o f  con t rnuous improvement ,  changes to
these spec i f i ca t ions  may be  made a t  any  t ime w i thout  ob l iga t ion  on  the  par t  o f  Chat tanooga
Coroor^at ion.

safety inst ruct ion
1 . Read,  undenstand and prac t ice  the  sa fe ty  and openat ing  ins t ruc t ions .  Know the  l im i ta t rons

and hazards  assoc ia ted  w i th  U l t rasound.  Obsenve the  sa fe ty  and openat iona l  deca ls
p laced on  the  un i t .
Ground ing  -  Make centa in  tha t  the  un i t  i s  e lec tn ica l l y  g rounded by  p luggrng in to  an
e lec tn ica l  ou t le t  w i th  a  gnound te rmina l  neceptac le  [U-ground ou t le tJ .  Fo l low the  Nat iona l
E lec t r i ca l  Code.
In te lec t  7OO ' '  shou ld  no t  be  connected  to  any  o then e lec tn ica l  dev ice  when In  use .
CAUTION:  Federa l  law res tn ic ts  th is  dev ice  to  sa le  by ,  o r  on  the  onder  o f  ,  a  phys ic ian  or^
l i censed pnac t i t ioner .
The genenaton  shou ld  be  rou t ine ly  checked be fore  each use to  de tenmine tha t  a l l  con t ro ls
func t ion  nor  ma l ly ;espec ia l l y  tha t  the  INTENSITY contno l  does  proper . l y  ad jus t  the  in tensr ty
o f  u l tnason ic  powen outpu t  in  a  s tab le  mannen.  A lso  de termine tha t  the  TREATMENT TIME
contnol  does actual ly terminate ul t r"asonic output power when the contnol  is  tur"ned to zeno
t ime [of f ) .
"CAUTION -  Use o f  con tno ls  on  ad jus tments  on  penfonmance o f  p r  ocedures  o ther "  than
those spec i f ied  hene in  may nesu l t  in  hazardous  exposune to  u l t r "ason ic  enengy. "

fu l l  one year  warranty
Cha [ t anooga  Co rpona t t on  [ "Company " )  wa rnan t s  t ha t  I n [ e l ec t  Mode l  7OO rM [ "P r -oduc t " )  i s  f r ee  o f  de fec [ s  I n  maLena t  and  wo rkn r i ] n : ; f r p
Th rs l va r ran t y ' sha l l  r emarn  rn  e f f ec I  f onong  [ 1  )  yean f rom the  da te  o f  [ he  o r rg rna l  consumer  pu rchase  o f  t h r s  P r . oduc t  and  ex tends  t o  any  owne r .o f
t h e P r o d u c t d u r r n g I h e w a n n a n t y p e r i o d  l f  t h i s P r o d u c t f a i l s t o f u n c t i o n d u " r r n g t , h e o n e y e a n w a n r a n t y p e n r o d b e c a u s e o f a d e f e c t r n n r a L e r r a l a n d
w o r k m . a n s h t p , C o m p a n y o r l h e s e l l i n g d e a l e r w i l l  r e p l a c e o r  r e p a i r t h e P r - o d u c I w i t h o u t 6 h a r g e w i t h i n d p e r - r o d o f  3 0 d a y s f r  o n r r h e d a t e o n w h r c t r
t he  de fec t l ve  p roduc t  l s  ne tunned  t o  t he  Company  on  t he  dea le r ' .  Company  o r  t he  dea le r  w i l l  s "h i p  t f r e  nep lacemen t  on  t he  nepa r red  p foduc t .  t o  t . he
consumen  s  f es l oence .

TH IS  WAt rFANTY DOES NOT COVER:

1 .  R e p l a c e n r e n t , p a r t s o r l a b o r f u r n r s h e d b y a n y o n e o t h e r t h a n C o m p a n y , t , h e d e a l e r o r a n a p p n o v e d C o n r p a n y s e n v r c e a g e n t

2  f . l o roe t c  nn  rbmrno  raused  by  l abo r  t u rn r shed  by  someone  o the r  t han  Company ,  t he  dea l r r  o r  an  app foved  Company  se rv r ce  aqen t

3  A n y m a l f u n c t r o n o n f a t l u r e r n t h e P n o d u c t w h r l e r t i s i n t h e p o s s e s s r o n o f t h e o w n e r d u r r n g t h e w a r n a n t y p e l o d r f r h e m a l f u n c t r o n o r t i l r l u r e r s
n n t e r r r c o r l h " : r l o r o l g i n m a t e r - i a l a n d w o r k m a n s h i p o n r f t h e m a l f u n c t i o n o n f a r l u r e r s c J u s e d b y t h e u h r - e a s o n a b l e u s e  n c l u d r n g t h e f a r l u l e
to  pmv rde  neasonab le  and  necessa ry  ma tn f , enance .

C O M P A N Y  S H A T L  N O T  B E  T I A B L E  F O R  I N C I D E N T A L  O R  C O N S E G U E N T I A L  D A M A G E S  T O  P R O P E R T Y  O R  B U S I N E S S
Some s t ' a t es  do  no t  a l l ow  t he  exc l us ton  o r  Im i [ a t r on  o f  i nc rden la ]  on  consequen t ra l damages ,  so  t he  above  l rm r taL ron  o re r c l us ron  o ta \ /  noLapp tV
to yoLr

TO OBTAIN  SERVICE  fnon r  Company  o r  t he  se l l r ng  dea len  unde r  t , h r s  wannan ry ,  [ ne  ownen  musL  do  o r  ab rde  by  t he  f  o t t ow  ng
1  A  w f r t t en  c l a lm  mus t  be  made  w t t h tn  t he  wannan ty  pe r " rod  [ o  Con tpany  o r  t he  se l l r ng  dea le r  l f  t he  c l a r r l l  r s  mdde  Lo  Cu r r rpany  l he  w f t t . I e r )

c l a rm  shou ld  be  sen t  t o  P  O  Box  4287 ,  101  Memor ra l  D r . ,  Cha t ranooga ,  Tennesdee  ,  374O5
2  The  P roduc t  mus t  be  re t . unned  t o  Company  o r  t he  se l l l ng  dea  e r  by  [ he  ownen .

Th t s  wa rnan t y  g r ves  you  spec r f r c  l ega l  r gh t s ,  and  you  n ray  a l so  have  o Ihe r  r r qh t . s  wh rch  va ry  f r on t  s [ a te  . , o  s [ a te
Company  does  no t  au tho r r ze  any  pe rson  o r  r ep resen ta t r ve  t o  c f ea te  f o r  t  any  o l i t e r -  ob i r ga l : c t n  o r  l r ab r l  t y  I n  con r l ecL  o f  ^  L i r  l he  s3  e  o f  t h r s
Pnoduc t  Any  nepnesen t , a t r ve  o r  ag reemen t  no r "  con t . a tned  i n  t he  n /ancan t v  sha l l  be  vo rd  Jnc l  o f  no  e f f ec r



ins ta l la t ion
Remove the  In te lec t  Mode l  7OO' "  and any  add i t iona l  i tems

the car. ton and inspect fon damage that may have occur.ed
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ondened with the uni t  fnom
dur ing  sh ipment .

The fol lowing is a l is t  of  accessonies that should be included with the uni t  as standand

accessonies:
otv. Descr ip t ion

Hand-He ld  Probe
Rec[anqular APP|rcator for Probe
Sponge-f or Rectangular ElecLnode
Spot Applicator for Probe
Soonqe for Spot ElecLnode
Actrv-e Electrode Pad, 4" Red Round
Active Electrode Pad, 4" Black Round
Disoerstve Electfode Pad B" x 10"
Active Lead, Hed and Black t72")
Disoersive Lead 02"1
Act rve  Lead,  Red B i fu rca ted  (18" )
Ac [ ive  Lead,  B lack  Br rurca ted  (18" )
Active Electrode Pads, 3" Red Round
Actrve Electnode Pads, 3" Black Round
Act rve  Lead,  Red (18" )
Ac t rve  Lead,  B lack  (18" )
Short Nvlatex Straps 2.5" x 24"
Long Nylatex Strap 2.5" x 48"
Weight  Bags
lnstnucIion BookleI
U lcnasound Ge l

Catalog No.
79001
79008
79062
79005
79059
72851
72850
72854
72951
72955
72A49
72A55
72A53
7?852
7 2 9 5 3
72554
1 0648
1 0832
79036
73297
7 2 ? O 1

Check the vol tage nat ing on the senial  p late located on the ba.ck of  the uni t '  Plug the uni t

into a 120 Vol t  on 220 Vol t  A.C. out let  as nequired. DO NOT attempt to use dinect

cunrent.  Fol low the procedunes indicated in the safety instruct ions.  DO NOT attempt to

use the  un i t  i f  i t  i s  no t  p loper ly  g rounded '

4
| (r$l I

Lbl@
\W,2o volr  HosPrrAL GRADE

plug in 2- lead cable into the 3-tenminal  connecton receptacle.  Both of  these necep-

t""1",  are located at  the fnont of  the uni t .  Also,  p lug in the hand -  held probe into the 4-

ter-minal  neceptacle.  These connector-s wi l l  not  mate inconreCt ly '

p lug the ul tnasound appl icaton cable into the cable connecton on the night fnont of  the

cabinet.  Make sune the threaded connecton is secunely t ightened. Sl ide the rubber

covening tboot)  oven the metal  connector '

By act ivat ing the t imer,  the funct ions of  the st imulaton and ul tnasound can be checked

out as per openat ing instruct ions in the fo l lowing Sect ions.

2
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PULSES/SECOND COI I ITROL -  Th i s  knob
selects the pulse nate,  fnom one pulse per  secono
(1 pps)  io  a maximum of  12O pulses per  second
(12O pps ) .

INTEIUSITY METER -  This merer  ind icares rhe
intensi ty  of  e i then vol iage on cunrent ,  as selected.
Voltage is read on the upper. scale fr.om O to 5OO
vol ts .  Peak cunrent  is  nead on the lower scale f  nom
O to 2500 mi l l iamps.

METER SELECTOB BUTTON -  Depressing
th is  but ton selects whether  the meten reads in
vol ts ,  as indicated by the vol tage neadout  l ight
[green);  on mi l l iamps,  as indrcated by the current
readout l ight (ned).

INTEIUSITY/RESET GONTROT -  Anyt ime the
Funct ion Swi tch is  openated,  e.g.  swi tch ing f rom
Pnobe [o Cont inuous,  the In[ensi ty  Contr"o l  must
be nesel  by r "otat ing countenclockwise unt i la  c l ick
is  heand [or  f  e l t )  a t  the end of  rotat ion.  Output  wi l l
nemain at  zero unless th is  contnol  is  reset
propenly.

l i lTEltlSITY BATANCE - This knob contnols rel-
at ive indiv idual  e lect rode pad intensi ty  lN THE
FIECIP t rOCATE MODE ONLY.  l f  t he  knob  i s
tunned  to  b lack ,  t he  b lack  ac t i ve  e lec tnode
becomes re lat ive ly  s tnongen by lessening the
intensity of the red electrodes and vise vensa. At
the beginning of  each t reatment  the knob should
be cen[ened io equal ize pad intensi t ies.

POtARITY SWITCH -  This swi tch selects posi -
t ive (+)  or  negatrve ( - )  polar i ty  of  the act ive e lec-
tnode pads or probe.

SURGE WIOOE -  The new independent ly  t imed SURGE ON and SURGE OFF funct ions
al low for"  gneaten f lex ib i l i ty  in  appl icat ion of  h igh vol tage st imulat ion.  By set t ing the Surge
On time to a longen on shorter period than the Surge Off t ime, the usen can achieve
various degrees of muscle fatigue. NOTE: The Sunge On and Surge Off contnol knobs
work only when the FUNCTION SELECTOH SWITCH is  in  the SURGE posi i ion.  The Surge
controls ane inooenative when bhe Function Selector Switch is in the Pnobe, Continuous
on Recipr"ocate 2.5,  5,  or  10 second posi t ions.

SURGE Ol l l  -  Both e lect rode pads on SURGE OFF -  The rest  peniod between
sets of  pads ane act ivated for"  the t ime sunges is  independent ly  se lected by th is
indicated anound the knob fnom 0.5 contFol .  Sunge Off  in tenvals range f rom
seconds to 6O seconds.  An "ON SURGE O.5 seconds to 60 seconds.
RAMP" up is  inc luded in th is  in terval  and
the duration of the r"amp is a 1 to 3 natio
of  Surge On t rme selected.  EXAMPLE: A
Surge On time of 1O seconds creates a
3.3 second ramp up from O intensity to
maximum intensity. 3
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TBEATMENT TIMER -  This contro l  is  bot !
POWER ON,/OFF swi tch and TIMEFI [ i .e . .  a  T i , ,
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FUIUCTION SELECTOR SWITCH -  This
c o n t r o l  k n o b  s e l e c t s  t h e  m e a n s  o f
t r e a t m e n t - e i t h e r  w i t h  t h e  h a n d - h e l d
pnobe on wi th the actrve e lec l rode pads.

When the knob is  in  the "Pnobe" posi l ion,
the oulput  is  thnough bhe hand-held probe.
Output  is  on con[ inuously and intensi ty  is
con[ro l led remotely  a[  the pnobe only.

ln  the Cont inuous and Recipnocabe posi -
t ions the output  is  through the e lectnode
pads and intensi iy  is  contnol led by the Int
sr ty  knob on the panel .

In  the Cont inuous posi t ion both pads on
sets of  pads ane on cont inuously.

The  Rec io r "oca te  mode  i nc ludes  thnee
select ions:  2.5.  5,  or  10 seconds.  These
thnee posi t ions deienmine the amount  of
time that one of [he two active electrodes is
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el  operat ion
wen Switch). This control f unctions to apply and
,nove l ine input  power to the generator  c i rcu l -

tny.  l t  e lectnrcal ly  connects both s ides of  the
incoming powen hne.

POWIt aN Wltt{
l r *

OUTPUT METER -  This contnol  is  an analog-
indicating meten which pt'ovides the usen wlth
accurate in format ion penta in ing [o the level  of
u l t rasound power avai lable at  the tnansducen at

g iven t ime dur ing the tneatment  in terval .  The
meten has one arc wi th dual  ca l ibrat ions of  Power
in wat ls  and Intensi ty  in  W/cmz

DUTY CYCLE SELECTOR -  This contnol  deten-
mines the type of  u l lnasound ou[put  wavefonm.
The ihree (3) rypes of output available ar-e: ' l  000/o
duty cycle, 500/o duty cycle, and 2Oo/o duty cycle

ln the "  1O0o/o"  Mode,  the u l tnasound output  is  a
CONTINUOUS sinusoidal  waveform at  a fne-
quency of  1 MHz nominal .

ln  the "5Oo/o"  Mode,  the u l tnasound output  is
p u l s e d  a t  1 0 0  P U L S E S / S E C O N D ,  w i t h  t h e
MARK/SPACE nat io being 1.  This pt 'oduces an
output  pulse of  ' l  MHz ul tnasound energy havlng a
dunal ion of  5 mi l l iseconds,  wi th an of f - t ime of  5
mi l l iseconds between pulses.  The pulse shape ts
t rue-nectangulan in  nalure,  to  a l low pnecise mea-
surement  of  u l tnasound Intensl ty .

ln  the "2Oo/o"  Mode,  the u l t rasound output  is
aga in  pu l sed  a r  1oo  PPS,  w i t h  t he  MARK/SPACE
ra[ io being 4,  to  pnoduce nectangulan pulses of  2
mi l l iseconds durat ion wt th an of f  - t ime of  I  mi l l ise-
conds between oulses.

INTEIUSITY/RESET COIUTROt -  This conrol
is  cont inuously vaniable bo produce the desined
level of ultnasound oowen fnom '1 to 2O watts,
c o r r e s p o n d i n g  t o  I N T E N S I T I E S  f r o m  0 . 1
WATT/CMz to 2.4 W/CM2 as indicaled on the
OUTPUT METER.

HEAD MAX. TEMP. CONTROL -  This indicator
is  inc luded as an addi t ional  measure of  oat ient
safety.

Whi le the head tempenalure remains at  140o F.
or above, the genena[or outpu[ remains com-
plete ly  of f  and the HEAD MAX. TEMP. indicator
l ight  nemains on.  The OUTPUT METER indicaLion
nef,unns to zero also, to clearly indicate the condi-
tion of zeno output energy.
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on whi le  the othen is  of f  .  At  each 2.5,  5,  or  1 O
second in[enval ,  as selected,  the e lectnode
pad [hat  is  on wi l l  swi [ch of f  and the of f  pad
wr l l  swi tch on.  This a l tennate swi tch ing con-
t i nues  thnoughou t  t he  t o ta l  t r ea tmen t
per iod as set  on the t imer.

ln the Surge mode both pads ot' sets of
pads ane cyc l ied on and of f  togethen at  rates
selected by the Surge On and Sunge Off
contnols.

the Ul t rasound mode you may select
pulsed modes (2Oo/o or '  50o/o duty

cycle) ,  on the cont inuous (1OOo/o duty cyc le)
mode of operation.

ln the Combination mode both ultrasound
and high voltage stimulation are tr-ansmit-
ted by the applicator head.
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A. I N D I C A T I O N S  F O R  T H E R A P Y

The In te lec t  7OO' "  i s  a  combina t ion  u l t rasound and e lec t r " i ca l  musc le  s t imu la ton
des igned to  de l i ven  thenapeut ic  deep heat  and musc le  s t imu la t ion .  These tneat -
ment  moda l i t ies  can be  de l i vened s imu l taneous ly  in  the  combina t ion  mode on
separately in thein respect ive modes.

CONTRAINDICATIONS OF ULTRASOUND THERAPY - : i

Ul t r"asound should no_t be used oven the eves on the nepnoduct ive ongans.

Ultnasound should not be used oven a pnegnant utenus.

Othen cont ra ind ica t ions  inc lude acute  in fec t ion  on  seps is ,  deep ve in  th  ,
on arter ia l  d isease, and over ane
ment of  sensat ions,  such as chemother-aphy.

Ultnasound is not to be used oven cancenous lesions.

CONTRAINDICATIONS OF HIGH VOLTAGE THERAPY

This device should no_t be used on pat ients wi th car-diac pacemakens.

This device should not be used oven the canot id s inus anea.

Th is  dev ice  is  no t  to  be  used t ranscenebna l ly .

This device should not be used to
es tab l i shed.

This device should not be used oven a pnegnant uterus.

This device should not be used over on near cancenous mal ignancy.

' l i  REF: Lehmann, J.F. ,  Thenapeut ic Heat and Cold;  13 367 -  378' ,  1972'

D.  OPERATING PROCEDURE

This sectron is div ided into three sect ions:  h igh vol tage, ul t rasound and combrnat ion.

a .  HIGH VOLTAGE OPERATION

The contr .o ls for  th is mode ane located on the lef t  s ide of  the fnont panel .

1 .  Dial  the Funct ion Selector Switch in the lowen lef t  of  the panel  to the desir^ed
sett ing:  e i ther.  Pnobe, Cont inuous, Sunge, Recipr-ocate 2.5 secs. ,  Recipr"ocate
5  secs . ,  o r  Rec ip r -oca te  1O secs .

2.  Set the polar i ty switch to Posi t ive [+) on Negat ive [ - ) .

3.  Dial  the Pulses, /Sec to the deter mined nate.

4.  At tach the moistened dispersive pad to the pat ient .

5.  At tach the moistened act ive pad on pads to the pat ient  unless you ane going
to use the pnobe with the nol ler  e lectnodes. l f  you ane using the rol len elec-
trodes use a conduct ive gel  on the area of  the pat ient  whene high vol tage is
going to be used.

6.  Tur"n Treatment Time Knob to the determined total  t ime of  the t reatment.
Intensi ty wi l l  r -emain at  zeno i f  t reatment t imer is not tunned on.

7.  Tunn lntensi ty Balance contnol  to centen posi t ion.

8.  Turn Intensi ty contnol  counterclockwise to below Min to the Reset posi t ion
where a c l ick wi l l  take place. After th is,  s lowly turn c lockwise unt i l  pat ient
feels sensat ion.  and cont inue to desired level  of  to lenance.

B.
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g. l f  pat ient  has mone sensory percept ion of  e lectnical  st imulat ion in one act lve

electrode pad on pads over the othens, on i f  a stnongen muscle contnact ion

occurs under one electnode pad or"  pads and not the othen, then the Intensi ty

Balance contnol  can be used to neadjust  nelat ive stnengths wi th the mode

selector-  switch in Reciprocate 2.5,  5 on 1O only.  The act ive pads ane color-

coded for easy ident i f icat ion.  The Intensi ty Balance control  wi l l  adiust  the
relat ive intensi ty of  each pad indiv idual ly,  by tunning the Intensi ty Balance
control  in the direct ion conresponding to the weaken colot 'pad. Example:  l f  the
ped pad feels weaker than the black pad, tunn the Intensi ty Balance control

countenclockwise towand the ned a s l ight  amount,  then neadlust  the Intensi ty

control  as penmit ted by pat ient  to lenance.
1O. When the tneatmen[ is complete,  remove pads or pad, return probe ( i f  used)

to i ts holden and netunn intensi ty contnol  to neset.

b .  U L T R A S O U N D O P E R A T I O N

The contnols for  th is mode ane general ly located on the r ight  s ide of  the contnol
pane l ,

1.  Set the funct ion selector.  switch to the ul t rasound postt ion.

Set INTENSITY contnol fu l ly  countenclockwise to the RESET posi t ion then the

the MIN posi t ion.  A nonmal,  low output of  appr-oximately one watt  is  pnesent,

as  ind ica ted  by  the  OUTPUT meter .

CAUTION: Do not at tempt to adjust  the OUTPUT meter"  mechanical  zero
when the  un i t  i s  on .

Select  desined mode of  u l t rasound output.  PULSED ul t rasound in the 2oo/o or '
500/o DUTY CYCLE posi t ion,  on CONTINUOUS ul tnasound in the 100o/o
DUTY CYCLE posi t ion of  the selecton switch.

Turn TREATMENT TIME control  to the desined pneset t ime. For set t ings of  5
minutes on less,  turn knob past 5 minutes and then netunn to the desir"ed t ime.

Begin normal tneatment by apply ing INTELECT ULTRASOUND GEL to the
tneatment area of  pat ient 's body. Contact  the appl icaton to the pat ient 's
body with f inm, uni fonm pressune. Adjust  the desined tneatment INTENSITY
whi le cont inuously moving the appl icator over the af fected anea. Do not
maintain the appl icator stat ionar-y oven any given area fon extended t ime
penrods. This may nesul t  in hazandous exposune to ul tnasonic energy.

Cont inue pnocedune descnibed in Step 5 above for-  dunat ion of  t reatment t ime.
lnsure adequate coupl ing by adding suff ic ient  gel  as requined. Inadequate
coupl ing is apparent by not ing vaniat ions in the intensi ty meter indicat ion
whi le moving the appl icator.

When tneatment is complete,  return set t ing of  INTENSITY contnol to RESET,
then stone appl icaton in the holder.

COMBINATION OPERATION

1. Set the funct ion selecton switch to the combinat ion posi t ion.

2.  At tach the moistened dispersive pad to the pat ient .

3. Set the polarity switch to Positive [+) on Negative (-).

4.  Dial  the Pulses/Sec to the determined rate.

5.  Turn Intensi ty Balance control  to center posi t ion.

6.  Turn both the high vol tage and the ul t rasound intensi ty switches to the
RESET posi t ion.
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7. Select  desined mode of  u l t rasound output.  PULSED ul t rasound in the 20o/o or
500/o DUTY CYCLE posi t ion,  or  CONTINUOUS ul tnasound in rhe l  OOo/o
DUTY CYCLE posi t ion of  the selecror.  switch.

8.  Tunn TREATMENT TIME control  to the desired preset t ime. Fon sett ing of  5
minutes on less,  turn knob past 5 minutes and then netunn to the desir .ed t ime.

9.  Begin nonmal tneatment by apply ing INTELECT ULTRASOUND GEL ro rhe
tneatment area of  pat ient 's body. Contact  the appl icator to the pat ient 's
body with f inm, uni fonm pnessune. Adjust  the desir"ed tneatment INTENSI-
TIES, -) .1 f i r "st  the Ul tnasound and then the High Vol tage, whi le cont inuously
moving the appl icaton oven the af fected anea. Do not maintain the appl icaton
stat ionany over any given anea fon extended per- iods.  This may r-esul t  in
hazandous exposune to ul tnasonic enengy.

-) i  l t  is  possible that  h igh vol tage st imulat ion may have signi f icant pain neduc-
t ion ef fect ,  to the point  whene the pat ient  may have no appr eciable r^esponse
to an over-dosage condi t ion of  the ul tnasound enengy. Thenefone, i t  is
suggested to apply the ul tnasound f inst ,  then the st imulat ion.

1 O. Cont inue procedune descnibed in Step g above fon dunat ion of  t r"eatment t ime.
Insune adequate  coup l ing  by  add ing  su f f i c ien t  ge l  as  r "equ i red .  Inadequate
coup l ing  is  apparent  by  no t ing  var ia t ions  in  the  in tens i ty  meten ind ica t ion
whi le  mov ing  the  app l ica tor .

1  1 .  When t rea tment  i s  comple te ,  ne tunn se t t ings  o f  INTENSITY cont r .o ls  to
RESET,  then s to re  app l i ca tor  in  the  ho lder .

MAINTENANCE PROGEDURES

The fo l low ing  equ ipmen[  must  be  ava i lab le  to  penfonm senv ice  and ca l rb ra t ton
ad lus tments  ou t l ined  be low in  Sec t ion  E.

1  RADIOMETER:  O-20 WATTS min imum (ULTRASONIC WAfTMETEF,  fon
use with appl icator coupled thnouqh water") .

2 ,  W I D E - B A N D  O S C I L L O S C O P E ;  1 O  M H z  m i n i m u m  f n e q u e n c y  r e s p o n s e .
3 .  LO-CAPACITANCE OSCILLOSCOPE pnobe.
4 .  FREGUENCY COUNTER;  1o lo  accuracy  on  be t ten ,  requ i r^ed .  Range a t  leas t  1O

M H z .
5 .  VOLTMETER;  AC and DC r^anges,  a t  leas t  20  K i lohms, /Vo l t .  DVM pre ferned.
6  L E A K A G E  C U R R E N T  T E S T E R  -  1 0 O  u A .  A C - R M S  n a n g e ,  5 0 / 6 0  H z
7.  HIGH POTENTIAL TESTEF -  25OO VOLTS RMS.
B.  Add i t rona l  requ i remen[  -  sounce o f  de-oxygenated  water  t (  Sppm]  fo r  use  in

the  wat tmeter ,  as  requrned.  Drs t i l l ed ,  degassed water  i s  to  be  used when
measunrng u l t rasound power  ou [pu [ .

SERVICE INSTRUCTIONS,  ULTRASOUND
To fu l l y  ma in ta rn  compl iance w i th  Federa l  Regu la t ion  T i t le  21  (21CFR)  th is  unr t
must  be  neca l ib r^a ted  annua l ly .  l t  i s  a lso  r "ecommended tha t  a l l  Chat tanooga
Corponat ion ul t rasonrc products be returned to the factory or author" ized servrc-
rng  dea ler^  fon  repat rs  o r  neca l rb ra t ron  (see SECTION D.  fon  equrpment  requtne-
m e n t s . )

Measune the  u l t rasound powen outpu [  u t i l i z ing  a  su i tab le  wat tmeter  o f  known
accunacy .  l f  nequ i red ,  r 'eca l rbnat ion  can be  a t ta rned in  the  fo l low ing  sequence.

1 .  Coup le  the  t ransducen th rough water  to  the  wat tmeten.  P lace  fnont  pane l
contno ls  as  fo l lows:  TREATMENT TIME to  30  minu tes .  DUTY CYCLE se lec-
ton  to  1O0o/o :  INTENSITY cont ro l  ro  MAX

2,  Ad lus t  TEMP.  CAL.  -  PB fu l l y  c lockwise  ( loca ted  on  the  CONTROL BOARDI .
7
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3. Adjust  INTENSITY CAL. -  P1 fon maximum vol tage at  C4, negat ive s ide'

Reduce this maximum sett ing by 2 VOLTS'

4.  Set DUTY CYCLE selecton to 5oo/o.  Connect osci l loscope pnobe (10:1) to

J3-pin 3.  Adjust  scope sweep for one ful l  cycle of  the l  OO PPS nominal  pulse

r.eperit ion nate. Adlust 5oo/o DUTY CYCLE calibnation P7 for exactly 50o/o

DUTY CYCLE of the Pulse.

5. Set DUTy CYCLE selector. to 2oo/o. Adtust 200/o DUTY CYCLE calibr"ation PE

to exactlY 20o/o dutY cYcle'

6.  Adjust  oscILLATOR TUNING adjustment fon maximum output as indicated

by the external wattmeter.. Set DUTY CYCLE selector" to 1O00/o. Set indi-

cated wattmeten power to 2O watts using the f ront panel  INTENSITY con-

tnol .  Cal ibnate the f ront panel  OUTPUT meter to fu l l  scale using the 1OO M'

CALIBRATION control  P3.

7.  Set the f r -ont panel  INTENSITY control  fu l ly  c lockwise and the incoming l ine

vol tage ar 1 20 VAC. Adjusr the INTENSITY CAL. -  P1 for a fu l l  scale indicat ion

on the OUTPUT meten.

B. Set DUTY CYCLE selecton to 5oo/o,  Adjust  indicated wattmeter powen to 1 O

warts using the INTENSITY contnol .  Cal ibnate OUTPUT meten to fu l l  scale

us ing  the  50  M.  CAL -  P4.
g.  Set DUTY CYCLE to 2Oo/o.  Adjust  indicated wattmeter power to 4 watts

using INTENSITY contnol .  Cal ibrate OUTPUT meter to fu l l  scale using 20 M.

CAL -  P5.

1O. Place the appi lcator in a 140 degnees Fahrenhei t  waten bath.  Adjust  the
TEMP.  CAL -  PB unr i l  the  HEAD MAX TEMP.  l igh t  jus t  comes on .  Th is
calbr"ates the temperature at  which ul tnasound power is tenminated should
the tr .ansducer ovenheat for  any reason. The ul tnasound genenaton is now f  u l ly
cal ibna[ed, and neady fon nonmal use,
"CAUT!Ol l l :  Use of  controls or adjustments on penfonmance of  procedunes
other than those speci f ied herein may nesul t  in hazandous exposune to ul tna-
sonic energy."

G. SPECIFICATIOi lS,  ULTRASOUilD

Fr.equency -  1.0 MHz + 5o/o 1 So t  ooo -  / rO €O, )aO
Duty Cycle -  l  OOo/o (cont inuous model 

/

5Oo/o + 1Oo/o (oulse mode]
2oo/o + 1Oo/o [pulse mode)

Pulse Repet i t ion Rate -  1OO Hz !  2Oo/o

Ultnasonic Powen -  Vaniable f rom 1 watt  to 20 watts.

Output Meten Accuracy -  + 2Oo/o [ fon any output above 1Oo/o of  maximumJ

Temporal  Peak./Avenage Intensi ty Rat io -  2:1 + 21olo fon 50o/o D.C.
5:1 + 2Oo/o for 2Oo/o D.C.

Output:
1 .  Cont inuous  -  1  MHz s igna l  tha t  i s  on  as  long as  the  t imer  i s  nunn ing .
2.  Pulse -  1 MHz signal  modulated l  OOo/o by the 1OO Hz nectangulan wave

with the selected Duty Cycle.

8



Timen Accuracy:
1.  Less than O.5 seconds for set t ings less than 5 minutes
2. 1Oo/o for  set t ings fnom 5 minutes to 1O minutes
3. 1 minute for  set t ings gneaten than 1O minutes
Appl icaton:
1.  Ef fect ive nadiat ing anea -  8.5 cmz t  1.5 cm2
2. Maximum beam non-uni formity rat io -  6.0:1
3. Beam type -  Col l imat ing
-) i  Input Powen Requinements:

(Domest ic l  12OV /60 Hz * 1Oo/0,  1.25 Amps
(Expont) 22OV /5O Hz + 1Oo/0, ,8 Amps

-).1 Vol tages in parentheses in the procedune ane fon 2ZOVAC uni ts-e.g. ,
108(198)VAC indicates l  OBVAC for '  1ZOV uni t ,  and 198VAC fora 22OV uni t .

H .  DESCRIPTION OF ULTRASONIC FIELO
The spat ia l  d ist t ' ibut ion of  the radiated f ie ld is essent ia l ly  a col l imated beam of
ul tnasonic enengy having a cnoss-sect ional  anea of  9.5 CMa when measured at  a
poing 5 mi l l imetens fnom the tranducen face.
The enengy dist t" ibut ion wi th in the nadiated f ie ld is 2.OW/CMa maximum, and
takes a genenal ly conic shape having decreasing intensi ty at  pnognessively
increasing distance fnom the face of  the tnansducen.
This f ie ld distr ibut ion appl ies for-  the nadiat ion emit ted into the equivalent of  an
inf in i te medium of dist i l led degassed waten at  3Oo C. and with l ine vol tage vania-
t ions  in  the  nange o f  t  1o  percent  o f  120 voLTS RMS.

PLOT OF ULTRASONIC FIELD SPATIAL DISTRIBUTION

CENTER

DISTANCE FROM CENTER OF APPLICATOR

t 5

mm
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I .  H IGH VOLTAGE SYSTEM DESCRIPTION

Pulse charge -  appnoximately 14 micnocoulombs per twin peak'

Pu lse  Frequency  -  one pu lse  pen second to  12O pu lses  pen second '

OutPut -  O to 5OO vol ts '

Output Cunrent -  O to 25OO mi l l iamps peak'

Avenage Cunrent  -  Approx imate ly  1  .5  mi l l iamps a t  12O pu lses  per  second '

Area of  Conduct ing Sunface of  Electnodes

4- inch act ive electrode s ' .  3.75" dia.  = 11.O4 inz (7 '1 25mm2l

3_rnch ac t |Ve e |ec t r^odes :  3 .12 , ,d ia '  =  7 '64  in2  t4 ,932mm2)

Disper^sive electrod es' .  7 .5" x 9 '5" = 71 '25 in2 t46'OOOmma)

OUTPUT PULSE CHARACTERISTICS OF THE INTELECT TOOTM
HIGH VOLTAGE MODE

INTO l OOOJILOAD

500v

400v

F

300v
tfo

PEAX
LTAGI
200v

1 0
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ov

o

I

I
I
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S E C T I O N  J .

REF.
NO. ow.

1
2
3
4
5
6
7
I
g

1 0
1 1
t c

1 3

PART NO.

70aa2
70881
72C,98
70879
601  57
79102
7C430
90678
7 9 1 1 3
79088
79089
7091  I
73"47

DESCRIPTION

Hinge Inte lect  7OO
Hinge Inte lect  7OO
Cover  Dust  In te lect  7OO
Bnacket Powen Supply
Cord Set 1 83 SJT
Holden,  Cord
Ul tnasound Appl icator
Probe Holder
Holder Pr"obe Intelect 500
Cover  End Right  S ide
Coven End Left Side
Cabinet  In te lect  7OO
lnsu la to r  B lack  Rubber
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EXPLODED VIEWSECTIOIU K.
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SECTION K.

R E F .
N O .

1
2

4
5

o

7

PART NO.

70335
70334
7C436
72139
72355
7 2 7  4 0
7 D 1 2 7

72647
72514
72806
72437
7 0 4 1 7
7041 5
7 1766
708'43
72097

D E S C R I P T I O N

Knob,  T imer  Fhodes
Knob A lco
Meter,  Ul tnasound
Timer  Fhodes,  3O min .
Meter ' .  lntelect  5OO
Switch Rotany CTS l-7OO
Board  PC In te lec t  200-81
[See page 15  fo r  Board  Layout )
Switch Rotary Sunge Time
Board PC lntelect  5OO
Osc i l la to r  Sub-Assembly
Tnansformer  241-5-20
Tnansfonmer  241-5-16
Tnansfor^m er 24 1 -A- I 7 57
Fuse .25  Amp ABC
Fuse MDL 11 la
Knob A lco

OTY.
1
4
4

I

A
I

1
1
1

c

1
4
I

1

1
1
c
2
5

I
U

1 0
1 1
1 ?
1 3
1 4
1 5
t o

1 4



SECTION L.

CONTROL BOARD LAYOUT
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SECTION M CALIBRATION PROCEDURE
TNTELECT 700 Combinat ion High voltage Muscle st imulator

and Ultrasonic TheraPY Unit

CONTENTS

Page

U  l t r a s o u  n d  S P e c i f  t c a t i o n s 1 7

U l t r a s o u n d C a l i b r a t i o n P r o c e d u r e . . '  " 1 7 - 2 1

U l t r a s o u n d C a l i b r a t i o n C h e c k l i s t . '  " " 2 2

S t i m u l a t o r  C a l i b r a t i o n  P r o c e d u r e  .  .  .  . 2 2 - 2 5

S t i m u l a t o r  C a l i b r a t i o n  C h e c k l i s t . . .  2 6

L o g i c  T r u t h  T a b l e s  2 7

T i m i n g  D i a g r a m  f o r  S u r g e  C i r c u i t  .  2 8

T i m i n g  D i a g r a m  f o r  P u l s e  G e n e r a t i o n  2 9

S u r g e  O n  a n d  O f f  I n d i c a t o r  3 0

C u r r e n t  T r a n s f o r m e r  A d a p t e r . . . .  3 1

lntelect  2OO & 7OO Cal ibrat ing Adapter 32
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ULTRASOUND SPECI  F ICATIONS

Frequency - . l  .0 MHz ,  5olo

D u t y  C y c l e  -  1 0 0 9 0  ( c o n t i n u o u s  m o d e )
50% r  100/o  (pu lse  mode)
2Oo/o + 100/o (pulse mode)

Pu lse  Repet i t ron  Rate  -  100 Hz i  20o/o

Ul t rason ic  Power  -  Var iab le  f rom 1  wat t  to  20  wat ts

U l t rasound Output  Meter  Accuracy  -  !  20o/o  ( fo r  any  ou tpu t  above 100/o  o f  max imum)

Tempora l  Peak /Average In tens i ty  Rat io  -  2 .1  ,  |  2oo /o  to r  500/o  D.C.
5 1, + 2Oo/o tor 20o/o D.C.

O u t o u t :
' 1  C o n t i n u o u s  -  1 M H z  s i g n a l  t h a t  i s  o n  a s  l o n g  a s  t h e  t i m e r  r s  r u n n i n g
2.  Pu lse  - ' lMHz s igna l  modu la ted  100o/o  by  the  100H2 rec tangu lar  wave w i th  the  se lec ted  Duty  Cyc le

T imer  Accuracy
1 .  L e s s  t h a n  0 . 5  m i n u t e s  f o r  s e t t i n g s  l e s s  t h a n  5  m i n u t e s
2.  1Oo/o  fo r  se t t ings  f rom 5  minu tes  to  10  minu tes
3 .  I  m i n u t e  f  o r  s e t t i n g s  g r e a t e r  t h a n  1 0  m i n u t e s

App l ica tor :
1 .  E f f e c t i v e  r a d i a t i n g  a r e a  -  8 . 5  c m z  +  1 . 5  c m z
2.  Max imum beam non-un i fo rmi ty  ra t io  -  6  0 . .1
3 .  Beam type -  co l l rmat ing

* lnput  Power  Requ i rements :
(Domest ic )  120Vl60H2 +  100/0 ,  '1 .25  amps
(Export)  22OY/SOHz + .8 amps

'Vo l tages  in  paren theses  in  the  procedure  are  fo r  220VAC un i ts ;e .g . ,  108(198)VAC ind ica tes  108VAC
for  120V un i t  and 198VAC Ior  a  22OVAC un i t .

ULTRASOUND CALIBRATION

TEST EOUIPMENT REOUIRED.

1 .  Power  l ine  mon i to r  (expanded sca le  vo l tmeter  fo r  ra ted  l ine  vo l tage t  100/o) ,  V IZ  mode l  WV-1208 or

equ iva len t  fo r  120VAC l ine .

2. Autotransformer, adjustable l rom 900/o to 1100/o of rated l ine vol tage, . l50 watts or greater.

1 7



3.  U l t rasound Power  Meter ,  ohmic  Ins t ruments  Mode l  UPM-30 or  equ iva len t '

4 .  Osc i l loscope,  Tek t ronrx  T922 or  equ iva len t '

5 .  Probe,  vo l tage,  X10 '  Scope,  low capac i tance '

6 .  P r o b e ,  c u r r e n t ,  H e w l e t t  P a c k a r d  M o d e l  1 1 1 0  o r  e q u i v a l e n t

T . V o l t m e t e r , D r g i t a l , 3 - 1 l 2 d i g i t s , s i m p s o n M o d e l 4 6 l o r e q u i v a l e n t

8 .  P r o b e ,  t e m p e r a t u r e ,  F l u k e  M o d e l  8 0 T - 1 5 0  o r  e q u i v a l e n t '

g .  Source  o l  approx imate ly  1  /2 .ga l lonof  d is t i l l ed  de-oxygenated  (<5  PPM) water  a t  30  degrees  ce ls ius  fo r

use  in  UPM-30 Power  meter  ( l tem 3)

1 0 .  C o u n t e r ,  f  r e q u e n c y .  1 0 M H z ,  T r r p l e t t  7 0 0 0  o r  e q u i v a l e n t '

1 1 .  S t o p w a t c h ,  S r l i c o n i x  M o d e l  7 0 5  o r  e q u t v a l e n t '

' l  2 .  App l ica tor  cur ren t  t rans former  adapter '

P R O C E D U R E :

l .  I n s t r u m e n t  P r e P a r a t i o n .
A . M a k e c e r t a i n t h a t a | | p o w e r i s r e m o v e d f r o m t h e c a b i n e t .
B .  D r s c o n n e c t  t h e  a p p l i c a t o r  c a b l e  f  r o m  t h e  f r o n t  c a b i n e t  c o n n e c t o r '

C  Remove the  f i ve  #8  t russ  head screws tha t  a t tach  the  f ron t  pane l  to  the  cab ine t .

D.  Tr l t  the  top  o f  the  f ron t  pane l  toward  the  f ron t  o f  the  cab ine t

E  R e m o v e  t h e  f o l l o w r n g  c o n n e c t o r s  w h i c h  a t t a c h  t h e  f  r o n t  p a n e l  t o t h e  c i r c u i t r y  i n s i d e t h e c a b r n e t :  1 6

prn  connector  w i th  r ibbon cab le ,  20  p in  connector  w i th  r ibbon cab le ,  9  p in  power  connector ,  2  each

5  p r n  f  l a t  c o n n e c t o r s  a n d  9  p i n  f  l a t  c o n n e c t o r '
F  Remove f ron t  pane l  f rom cab ine t .
G.  Drsconnect  the  f  o l lowrng connectors  wh ich  a t tach  power  supp ly  b racket  to  cab ine t :  2  p in  f  la t  con-

n e c t o r ,  1 2  p r n  l l a t  c o n n e c t o r ,  c o a x i a l  j u m p e r  w i t h  U H F  c o n n e c t o r  o n  e a c h  e n d  a n d  t h e  s t r a i n  r e l i e f

o n  t h e  l i n e  c o r d .
H .  R e m o v e  t h e  e i g h t  # 8  f  l a t  h e a d  p h i l l i p s  s c r e w s  w h i c h  a t t a c h  t h e  p o w e r s u p p l y  b r a c k e t  t o  t h e  c a b i n e t '

in  the  bo t tom o f  the  cab ine t .
J .  Remove the  power  supp ly  b racket  f  rom the  cab ine t '
K  Reat tach  the  connectors  wh ich  are  coming f  rom the  f  ron t  pane l to  the  c i rcu i t ry  on  the  powersupp ly

b rac ket.
L  Connect  app l i ca to r  cur ren t  t rans former  adapter  to  the  UHF connector  on  the  osc i l la to r  box  and

connect  the  app l ica tor  cab le  to  the  app l ica tor  cur ren t  t rans former  adapter '

l l .  P o w e r  S u p p l y  a n d  D u t y  C y c l e  A d j u s t m e n t :
A  Set  the  f  ron t  Pane l  con t ro ls :

U L T R A S O U N D  I N T E N S I T Y  -  f u l l Y  C W
DUTY CYCLE -  10090 (cont inuous)

T R E A T M E N T  T I M E  -  O

B.  Pre-se t  the  in te rna l  ad ius tments :
I N T E N S I T Y  C A L .  ( P 1 )  -  f u l l Y  C W
500/o D.C. CAL. (P7) -  center of t ravel
2Oo/o D.C. CAL. (P7) -  center of t rave. l
100M CAL.  (P3)  -  fu l lY  CCW
50M CAL.  (P4)  -  fu l lY  CCW
20M CAL.  (P5)  -  fu l lY  CCW
TEMP.  CAL.  (P8)  -  fu l lY  CW

5Oo/o  lNT.  CAL.  (P9)  -  fu l lY  CCW
20olo  lNT.  CAL.  (P10)  -  fu l lY  CCW

1 8



C.  Connect  the  tes t  se t -up  in  F igure  1 .
1 .  Set  AC input  vo l tage w i th  the  au to t rans former  to  120(220)VAC l ine  mon i to r .
2 .  See OHMIC INSTRUMENTS c l in ica l  eng ineer ing  no tes  AN-330 fo r  opera t ion  o f  the  UPM-30

U.S.  Power  Meter .
3 .  Connect  the  d ig i ta l  vo l tmeter  be tween common,  (+ )  te rmina l  o f  BR1 ,  and e i ther  s ide  o f  res is to r

R6 to  measure  0  -  70VDC.

C O N N E C T
T O

1 2 0 V  6 0 H z
{ 2 2 0 V  5 0 H z )

r 3 2 V A C
2 4 ? V A  C  )

P O W E R  S O U F C E

A  U T O T  R A N S F  O F M  E  R L I N E
V O L T A G E  M O N I T O F

U PM.30
U L  I  B A S O U N  D
P O W E R  M E T € R

T N T E L E C T  i { n

/ . \

F I G U R E  1

D .  S e t  t h e  T R E A T M E N T  T I M E  t o  e i t h e r  3 0  m i n u t e s  o r  l o c k  d o w n  t h e  d r a l  k n o b  s o  t h a t  t h e  u n i t  t s  o n
c o n t i n  u o u s l y .

I  Observe :
(a )  U l t rasound Power  Meter  on  In te lec t  700 movgs up-sca le  f  rom zero .
(b )  D ig i ta l  vo l tmeter  ind ica tes  be tween -5VDC and -70VDC.

E .  A d j u s t  I N T E N S I T Y  C A L .  ( P 1  o n  t h e  c o n t r o l  b o a r d )  r n  t h e  C C W  d i r e c t i o n  u n t i l  t h e  d r g r t a l  v o l t m e t e r
i n d i c a t e s  a  m a x i m u m  v o l t a g e  ( a p p r o x .  - 7 0 V D C )  a n d  s t a r t s  t o  d e c l i n e .  T u r n  P 1  i n  t h e  C W  d i r e c t i o n
p a s t  m a x i m u m  v o l t a g e  t o  t h e  p o s i t i o n  w h e r e  t h e  v o l t m e t e r  i n d i c a t e s  2  v o l t s  l e s s  t h a n  t h e  m a x t m u m
vol tage read ing .  . , ,

F .  Connect  the  vo l tage probe f rom the  osc i l loscope to  p in  #3  o f  U3 on  the  cont ro l  board .
2 .  Observe :  Vo l tage d isp layed on  the  scope is  less  than +1VDC.

G Set  the  DUTY CYCLE se lec tor  sw i tch  on  the  f ron t  pane l  to  500/0 .  ; r ' r

1 .  O b s e r v e :  A  r e c t a n g u l a r w a v e  1 0 0  H z  ) - 2 O o / o  s i g n a l  o p e r a t i n g  b e t w e e n  l V a n d  + 1 2 V a p p r o x .

H.  Set  the  t ime base on
. 1 0 0  H z  s i g n a l .

t h e  o s c i l l o s c o p e  f o r  1 0 . 0  d r v i s i o n s  h o r i z o n t a l  d i s p l a y  o f  o n e  c y c l e  o f  t h e

1 .  Ad jus t  500 /o  D .C .  CAL
t h e  + 1 2 V  l e v e l .

o n  t h e  c o n l r o l  b o a r d  f o r  5 . 0  d i v i s i o n s  h o r i z o n t a l  d i s p l a y  o f  t h e  s i g n a l  a t

l .  Se t  the  DUTY CYCLE se lec tor  sw i tch  lo  2Oo/o .
' l  .  Observe :  Rec tangu lar  wave 100 Hz +  2Oo/o  s igpa l  opera t ing  be tween ' l  V  and +12V.

J .  Repeat  S tep  H above,  p rese t  t ime base on ly .

K .  A d j u s t 2 O o / o D . C . C A L . o n t h e c o n t r o l  b o a r d f o r S . 0 d i v i s i o n s h o r i z o n t a l  d i s p l a y o f  t h e s i g n a l a t t h e
+ 1 2 V  l e v e l .

l .  Remove osc i l loscope probe and vo l tmeter .

l l l .  Osc i l la to r  Peak ing  and Output  Power  Ad jus tment :
A .  Set  the  f ron t  pane l  con t ro ls :

ULTRASOUND INTENSITY -  fu l l y  CW
DUTY CYCLE - 1000/o
T R E A T M E N T  T I M E  -  f u l l y  C W  ( O N )
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B.  Connect  the  vo l tage probe f  rom the  osc i l loscope to  the  osc i l la to r  ou tpu t  a t  the  app l ica tor  cur ren t

t rans former  adaPter .

C.  Connect  the  cur ren t  p robe f rom the  scope around the  center  conductor  o f  the  app l ica tor  cur ren t

t rans former  adaPter .
1 .  Observe .  Wi th  the  scope se t  fo r  dua l  channe l  d isp lay ,  the  vo l tage and cur ren t  wavef  o rms

shou ld  no t  be  more  than 90  degrees  ou t  o f  phase l f  the  phase d isp lacement  i s  more  than 90

degrees ,  reverse  the  cur ren t  p robe connect ron  or  inver t  Channe l  2  d rsp lay  on  the  scope The

drsp lacement  shou ld  now be less  than 90  degrees '

D A l rgn  the  u  s .  app l i ca to r  in  the  uPM-30 per  the  power  meter  manufac turer ' s  no tes .  AN-330

E .  A d i u s t  o s c  T U N  I N G  A D J U S T M E N T  ( t u n i n g  s l u g  i n  t r a n s f  o r m e r  T 4 )  t h r o u g h  a c c e s s  i n  b o t t o m  o {

t h e  o s c i l l a t o r  e n c l o s u r e  f o r  a  p e a k  p o w e r  i n d i c a t r o n  o n  t h e  U P M - 3 0

1  o b s e r v e  
1 r r 2 n o  e n r l  r - n r r e r r t  w A v e f o r m s  o n  t h e  s c  i n  p h a s e .( a )  T h e  v o l t a g e  a n d  c u r r e r t t  w a v e f o r m s  o n  t h e  s c o p e  s h o u l d  n o w  b e

( b )  T h e  p e a k  p o w e r  r e a d i n g  s h o u l d  b e  2 3  w a t t s  o r  g r e a t e r

F  C o n n e c t  t h e  f  r e q u e n c y  c o u n t e r  t o  t h e  o s c i l l a t o r  o u t p u t  ( a p p l i c a t o r  c u r r e n t  t r a n s f o r m e r  a d a p t e r )

a n d  m e a s u r e  t h e  o s c i l l a t o r  f r e q u e n c y
1 Observe :  The f  requency  shou ld  be  1  0  MHz '  50 /o

G  S e t  t h e  D U T y  C y C L E  s e l e c t o r  o n  t h e  f  r o n t  p a n e l  t o  5 0 0 / o  a n d  v a r y  t h e  I N T E N S I T Y  c o n t r o l  o n  t h e

f  r o n t  p a n e l  f  r o m  f  u l l y  C C W  t o  f u l l y  C W
1 Observe

( a )  T h e  v o l t a g e  a n d  c u r r e n t  w a v e f o r m s  o n  t h e  s c o p e  r e m a i n  i n  p h a s e  o v e r  t h e  f  u l l  t n t e n s t t y

r a n g e
( b )  A  m o d u l a t i o n  e n v e l o p e  o f  t h e  1  M H z  o u t p u t  m o d u l a t e d  1 O 0 o / o  b y  t h e  1 0 0  H z  r e c t a n g u l a r

w a v e  s i q n a l  w r t h  5 0 %  d u t Y  c Y c l e

H  S e t  t h e  D U T y  C y c L E  s e l e c t o r  o n  t h e  f  r o n t  p a n e l  l o 2 O o l o  a n d  v a r y  t h e  I N T E N S I T Y  c o n t r o l  o n  t h e

f  r o n t  p a n e l  f  r o m  f  u l l y  C C W  t o  f u l l y  C W
' l  Observe

( a )  T h e  v o l t a g e  a n d  c u r r e n t  w a v e f o r m s  o n  t h e  s c o p e  r e m a i n  i n  p h a s e  o v e r  t h e  f  u l l  i n t e n s t t y

r a n g e
( b )  A  m o d u l a t i o n  e n v e l o p e  o f  t h e  1  M H z  o u t p u t  m o d u l a t e d  1 0 0 0 / o  b y  t h e  1 0 0  H z  r e c t a n g u l a r

wave s iqna l  w i th  200/o  du tY cYc le

I  D i s c o n n e c t  t h e  v o l t a g e  p r o b e ,  c u r r e n t  p r o b e  a n d  f r e q u e n c y  c o u n t e r  f r o m  t h e  u l t r a s o u n d  o u t p u t '

J  S e t  t h e  D U T y  C Y C L E  s e t e c t o r  t o  1 0 0 0 / o  a n d  t h e  U l t r a s o u n d  I N T E N S I T Y  c o n t r o l  f  u l l y  C W

K .  C h e c k  t h e  p e a r (  p o w e r  o n  t h e  U P M - 3 0  a n d  r e a d j u s t  t h e  O S C  T U N I N G  A D J U S T M E N T  ( t u n i n g  s l u g

r n  t r a n s f  o r m e r  T 4 )  i f  n e c e s s a r y  l O r  a  m a x t m u m  p o w e r  r n d i C a t t O n

L  S e t  t h e  U l t r a s o u n d  I N T E N S I T Y  c o n t r o l  o n  t h e  f  r o n t  p a n e l  f o r  a  p o w e r  r n d i c a t i o n  o f  2 0  w a t t s  o n  t n e

UPM-30 Dower  meter .
1 .  A d ; u s t 1 0 0 M C A L . ( p 3 o n t h e l - 2 0 0 8 1  B o a r d )  f o r a 2 o W i n d i c a t i o n o n t h e l - 2 0 0 o L r t p u t m e t e r

o n  t h e  f  r o n t  P a n e l .

M  R o t a t e  t h e  I N T E N S I T Y  c o r . t r o l  f u l l y  C W .
1 .  A d l u s t  I N T E N S I T y  C A L .  ( P 1  o n  t h e  l - 2 0 0  B 1 )  f  o r  a n  i n d i c a t i o n  o f  2 3  w a t t s  o n  t h e  l - 7 0 0  u l t r a -

s o u n d  o u t P u t  P o w e r  m e t e r

N lncrease the  AC input  vo l tage to  the  INTELECT 700 f rom 120(220)VAC to  t32(242)VAC

1 Observe :  The power  ind ica ted  on  the  UPM-30 power  meter  shou ld  be  no  more  than 28  5  wat ts
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check the accuracy of  the l -700 u l t rasound output  meter  by compar ing i ts  ind icat ion to  the power

ind icated on the UPM-30 wi th  the l ine vo l tage at  108(198)VAC, 1zoe'o\vAC'  and 13.2(242)vAC'

1.  Observe:  The fo l lowing readings at  a l l  l ine vo l tages:

R .

l -700 Meter Reading
Peak Power

2 0 w
5 0 w

1 0 0 w
1 5 0 w
2 0 0 w

l-700 Meter Reading

2 0 w
5 0 w

1 0 . 0  w
1 5 0 w
2 0 0 w

U.  Set  the  U l t rasound INTENSITY
UPM-30 Power  meter .

1 .  Ad ius t  the  2OM CAL.  (P5 on
N O T E :  U P M - 3 0  i n d i c a t i o n

UPM-30 Ind ica t ion
Average Power

Min imum Max imum
j . 7 2  W  2 . 2 8  W
4.30 W 5 .70  W
8 . 6 0 W  1 ' 1 . 4 0 W

1 2 . 9 0  W  1 7 . 1 0  W
1 7 . 2 0  W  2 2 . 8 0  W

UPM-30 Ind icat ion
Min imum Maximum

8 6  w  1 . 1 4  w
2 1 5 w  2 B 5 w
4 3 o w  5 ' 7 o w
6 5 0 w  8 5 0 w
8 . 6 0  W  1 1  4 0  w

Retu  rn  the  l ine  vo l tage to  120(220)VAC and se t  the  DUTY CYCLE se lec tor  on  the  f  ron t  pane l  to  500/o

Set  the  U l t rasound |NTENSITy  cont ro l  on  the  f  ron t  pane l fo r  a  power  ind ica t ion  o f  1O wat ts  on  the

UPM-30 power  meler .  f4
1 .  Adjust sOM CAL. 1*S on the control  board) lor a}Owatt  reading on the l -200 output power meter

NOTE.  UpM-30 meter  ind ica t ion  -  DUTY cYCLE (5070)x  l -2OO read ing .  Average power  i s  rnd t -

ca ted  on  the  UPM-30 and peak  power  i s  ind ica ted  on  the  l -200 meter  in  e i ther  o f  the  pu tse

modes (SOoio or 200/o D.C ) '

Rota te  the  U l t rasound INTENSITY cont ro l  f  u l l y  CW'

1 .  Ad jus t  the  500/o  lNT.  CAL.  (P9 on  the  pu lse  in t .  ca l .  board ,  loca ted  on  the  back  o f  the  meter ) fo r

a  read ing  o f  23  wat ts  on  the  l -200 ou tpu t  meter '

check  the  accuracy  o f  the  l -700 ou tpu t  meter  by  compar rng  i t s  ind ica t ion  to  the  power  rnd ica ted  on

the  UPM-30 wr th  the  l ine  vo l tage a t  108(198)VAC,  120(220)VAC,  and 132(242)VAC

1  O b s e r v e .  T h e  f o l l o w i n g  r e a d i n g s  a t  a l l  l i n e  v o l t a g e s :

T .  Return  the  l ine  vo l tage lo  12O(22O\VAC and se t the  DUTY CYCLE on the  f  ron t  pane l  lo  2Oo/o

cont ro l  on  the  f  ron t  pane l  f  o r  a  power  ind ica t ion  o f  4  wat ts  on  the

t h e | . 2 0 0 8 1 ) f o r a 2 0 W r e a d i n g o n t h e | - 7 0 0 u | t r a s o u n d o u t p u t m e t e r .
DUTY CYCLE (2Oo/o)  x  l -700 read ing '

V .  Rota te  the  u l t rasound INTENSITY cont ro l  on  the  f ron t  pane l  fu l l y  cw '

1 .  Ad jus t  the  200/o  lNT.  CAL.  (P10 on  the  PULSE lNT.  CAL.  board ,  loca ted  on  the  back  o f  the

m e t e r ) | o r a r e a d i n g o f 2 3 w a t t s o n t h e | . 7 0 0 u I t r a s o u n d o U t p U t m e l e r .
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W. Check  the  accuracy  o f  the  l -700 u l t rasound ou tpu t  meter  by  compar ing  i t s  ind ica t ion  to  the  power

indicated on the UPM-30 with the l ine vol tage at 108(198)VAC, 12O(22O)VAC and 132(242)VAC.

1 .  O b s e r v e .  T h e  f o l l o w i n g  r e a d i n g s  a t  a l l  l i n e  v o l t a g e s :

l-700 Meter Reading
Peak Power

2 0 w
5.0  w

1 0 . 0  w
1 5 0 w
20.0 w

X Disconnect  the  tes t  se tuP.

UPM-30 Ind ica t ion
Average Power

Min imum Max imum
.34 W .46  W
. 8 6  W  1 . 1 4  W

1 . 7 2  W  2 . 2 8  W
2 . 5 8  W  3 . 4 2 W
3.44 W 4 .56  W

l V .  A d l u s t m e n t  o f  H e a d  M a x i m u m  T e m p e r a t u r e  T r i p .
A  Connect  the  l -700 l ine  cord  lo  a  120(220)VAC power  source .

B.  P lace  the  app l ica tor  in  a  . l  40"  F  water  ba th  and mon i to r  the  tempera ture  w i th  the  tempera ture  probe

o r  a  t h e r m o m e t e r  t h a t  w i l l  a c c u r a t e l v  i n d t c a t e  1 4 0 ' F .

C  S e t  t h e  f r o n t  p a n e l  c o n t r o l s  o n  t h e  l - 7 0 0  i n  t h e  f o l l o w i n g  p o s i t t o n s
T R E A T M E N T  T I M E  -  3 0  m i n u t e s
DUI 'Y  CYCLE -  10Oo/o
U L T R A S O U N D  I N T E N S I T Y  -  1 0  W  r n d r c a t i o n  o n  t h e  o u t p u t  m e t e r

D .  A l l o w  a t  l e a s t  5  m i n u t e s  w a r m - u p  t i m e  a f t e r  t h e  f r o n t  p a n e l  c o n t r o l s  a r e  s e t  a n d  p o w e r  i s  a p p l i e d .

E  A d l u s t  t h e  T E M P .  C A L .  ( P 8  o n  t h e  2 0 0  B 1 )  i n  t h e  C C W  d r r e c t i o n  u n t r l t h e  H E A D  M A X  T E M P .  l i g h t  o n

t h e  f  r o n t  p a n e l  l u s t  t u r n s  o n .

F .  R e m o v e  t h e  a p p l i c a t o r  f  r o m  t h e  b a t h  a n d  a l l o w  t h e  h e a d  t o  c o o l  u n t i l t h e  H E A D  M A X  T E M P .  l i g h t

t u r n s  o f f .

G  R e p l a c e  t h e  a p p l i c a t o r  i n  t h e  w a t e r  b a t h  a t  1 4 0 '  F .  f  o r  5  m i n u t e s  l f  t h e  H E A D  M A X  T E M P .  l i g h t  d o e s

not  tu rn  o f f  ,  repeat  S tep  E.

H  R e m o v e  a p p l i c a t o r  f r o m  w a t e r  b a t h  a n d  d i s c o n n e c t  a l l  e q u i p m e n t

V .  T i m e r  A c c u r a c y  C h e c k .
A.  Connect  the  In te lec t  700 lo  a  120(220)VAC power  source .

B.  Set  the  t imer  to  2 .5  minu tes  and s ta r t  the  tes t  s topwatch  as  the  t imer  knob is  re leased.  (Turn  pas t  5

and se t  to  2 .5 . )
' l  .  Observe :  T ime ind ica ted  on  the  s topwatch  when the  t imer  in te r rup ts  power  to  the  un i t  i s

b e t w e e n  2 . 0  m i n u t e s  a n d  3 . 0  m i n u t e s .

C.  Set  the  t imer  to  5  minu tes  and s ta r t  the  s topwatch  as  the  t imer  knob is  re leased
1.  Observe .  T ime ind ica ted  on  the  s topwatch  when the  t imer  in te r rup ts  power  to  the  un i t  t s

be tween 4 .5  and 5 .5  minu tes .

D.  Set  the  t imer  to  1O minutes  and s ta r t  the  s topwatch  as  the  t imer  knob is  re leased
1.  Observe :  T ime ind ica ted  on  the  s topwatch  when the  t imer  in te r rup ts  power  to  the  un i t  i s

b e t w e e n  9 . 0  a n d  1 1 . 0  m i n u t e s .

E.  Set  the  t imer  to  30 .0  minu tes  and s ta r t  the  s topwatch  as  the  t imer  knob is  re leased.
1 .  Observe :  T ime ind ica ted  on  the  s topwatch  when the  t imer  in te r rup ts  power  to  the  un i t  i s

b e t w e e n  2 9 . 0  a n d  3 1 . 0  m i n u t e s .

2 2



ULTRASOUND CALIBRATION AND TESTING CHECKLIST

BY DATE

1  A d j u s t  p o w e r  s u p p l y  o u t p u t

2 .  Set  du ty  cyc les .

3 .  T u n e  o s c i l l a t o r .

4  A t  1 2 0  v o l t s  a d l u s t  p o w e r  a s  f o l l o w s .
1 0090
5090
2Oo/o

5  A d l u s t  r n t e n s i t y  c a l i b r a t i o n  a t  1 0 8  v o l t s  ( l r n e ) .

6  C h e c k  a n d  r e c o r d  m a x i m u m  i n t e n s i t y  a t  1 3 2  v o l t s  l r n e
S e t t r n g  R e a d i n g

1 0090
500/o
2Oo/o

7  C h e c k  a n d  r e c o r d  m e t e r  a c c u r a c y  a t  t h e  f o l l o w i n g  ( u s e  1 2 0 V  l r n e )
S e t t r n g  R e a d r n g

1 W
5 W

1 0 w
1 5 W
2 0 w

8 .  A d j u s t  h e a d  t e m p e r a t u r e  t o  1 4 0 ' F

9  C h e c k  a n d  r e c o r d  t i m e r  a c c u r a c y  a t  t h e  f o l l o w i n g  t i m e s
T r m e  S e t  A c t u a l  T i m e

1 5  m i n
1 0  m i n
5  m i n

r , m l n

HIGH VOLTAGE STIMULATION CALIBRATION PROCEDURE

E Q U I P M E N T  N E E D E D :

1 .  O s c i l l o s c o p e  -  1 0  M H z  o r  g r e a t e r  b a n d w i d t h  w i t h  1 0 : 1  p r o b e .

2 .  F r e q u e n c y  C o u n t e r  w i t h  p e r i o d  f u n c t i o n  ( 1  s e c . )  a n d  t i m e  i n t e r v a l f  u n c t i o n  ( 1 0  s e c . ) ,  i . e . ,  S i m p s o n 2 7 2 5

3 .  D i g i t a l  V o l t m e t e r  ( D V M ) .

4 .  S top  Watch .

5 .  Surge On and Of f  Ind ica tor
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PRECALIBRATION SET-UP:

Ad ius t  the  fo l low ing  cont ro ls  to  the  des ignated  pos i t ions  be fore  app ly ing  power  to  the  un i t  under  tes t :

Designat ion

l-500 81 Board:
R90
R 2
R 1
R 1 B
R20
R27
R32
R46
R 1 4
R68
R70
R  1 0 4
R97

Front Panel Controls:
R 1  1 8
S7
S8
R 1  2 1
S6
S5
S 2
5 J

S4
R122

Posilion

CCW
Center
Center
Center
Center
Center
N/A
Center
CCW
Center
Center
Center
Center

60 pps
5 sec
5 sec .
Reset
Zero
o f f
C o n t i n  u o u s
N/A
Pos i t i ve
Center

Descript ion

Vo l tage Regu la to r  Ad ius t
1  Hz Ad ius t
120 Hz Ad jus t
S u r g e  O n  T i m e  A d j u s t
Surge Of f  T ime Ad jus t
Surge Genera tor  Zero  Ad jus t
S u r g e  M o d u l a t o r  D r i v e  A d j u s t
8 1 9  H z  R e c i p r o c a t e  C l o c k  A d j u s t
O u t p u t  V o l t a g e  A d j u s t
S u r g e  M o d u l a t o r  Z e r o  A d j u s t
M e t e r  F u l l  S c a l e  A d l u s t  -  V o l t a g e
M e t e r  F u l l  S c a l e  A d j u s t  -  C u r r e n t
Meter  Zero  Ad lus t  -  Cur ren t

Pu lse  Rate  Cont ro l
S u r g e  O n  C o n t r o l
S u r g e  O f f  C o n t r o l
I n t e n s i t y  C o n t r o l
T r e a t m e n t  T i m e r
Power  Swi tch
F u n c t i o n  S w r t c h
Meter  Range Se lec tor
Po lar i t y  Swr tch
I n t e n s i t y  B a l a n c e  C o n t r o l

CALIBRATION:

1 Power Supply Voltage Adjustment -

Set  DVM on 20  VDC range.  A t tach  negat ive  lead o f  meter to  c i rcu i t  common (negat ive  s ide  o f  C34)  and
p o s i t i v e  l e a d  t o  f  ' 1 5  v o l t  s u p p l y  ( a n o d e  o f  D 1 3 ) .  P l u g  l n t e l e c t  7 0 0  i n ,  t u r n  P o w e r  S w i t c h  o n ,  a n d  t u r n
Treatment  T imer  on .  The DVM shou ld  read less  than 15  vo l ts .  Ad jus t  R90 c lockwise  un t i l  DVM reads
15 OO vo l ts  I  02  vo l ts .  Move pos i t i ve  lead o f  DVM to  p in  1  4  o t  lC26 and check  re f  e rence vo l tage l t  shou ld
be 1O vo l ts  t  4  vo l ts .

2. Meter Voltage Adjustment -

Set  Meter  Range Se lec tor  in  "Vo l ts "  pos i t ion .  Ad jus t  mechan ica l  zero  o f  meter  w i th  in tens i ty  a t  zero .  Turn

In tens i ty  Cont ro l  f  u l l  c lockwise .  Ad jus t  R70 un t i l  meter  reads  500 vo l ts .  A lso  check  co l lec to r  o f  Q16 (Heat

S ink)  o r  emi t te r  o l  Q17 w i th  DVM.  As  in tens i ty  var ies  f  rom 0  to  500 vo l ts ,  th is  po in t  shou ld  vary  f  rom 0  to

1 5  v o l t s  +  1  v o l t .  R e t u r n  I n t e n s i t y  C o n t r o l t o  r e s e t  p o s i t i o n .  N O T E : W h e n  I n t e n s i t y  C o n t r o l i s C C W ,  k n o b

shou ld  po in t  to  rese t .

3. Reciprocate Time Adiuslment -

Set  f  requency  counter  on  1  kHz range.  A t tach  common lead to  c i rcu i t  common (negat ive  s ide  o f  C34)

and a t tach  o ther  lead to  TP1 (p rn  3  o f  lC13) .  Ad jus t  R46 un t i l  f requency  counter  reads  8 .19  Hz!20Hz.
NOTE.  Th is  s igna l  i s  a  15  vo l t  pk -pk  rec tangu lar  waveform wi th  approx imate ly  500/o  du ty  cyc le .
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4. Pulse Rate Adjustment -

Set  knob on  shaf t  so  tha t  when cont ro l  i s  CCW the  po in te r  on  the  knob w i l l  po in t  to  the  do t  be low 1  pps .
Connect  f  requency  counter  to  p in  3  o f  lC2 (o r  ca thode o f  D1) .  Turn  Pu lse  Rate  Cont ro l  td  120 pps .  (Set
po in te rexac t ly  on  120 pps) .  Ad jus t  R1 un t i l  f requency  counter  reads  120Hz.  Put  f requencycounter in
per iod  mode.  Turn  Pu lse  Rate  cont ro l  CCW gradua l ly .  The per iod  w i l l  inc rease as  the  cont ro l  i s  ro ta ted
CCW unt i l  you  reach the  end o f  the  e lec t r i ca l  ro ta t ion ,  where  the  cont ro l  w i l l  ro ta te  fu r ther  bu t  the  per iod
wi l l  not increase. Then rotate the control  s lowly CW unt i l  the period just starts to decrease. Without
chang ing  the  pos i t ion  o f  the  shaf  t ,  se t  the  po in te r  on  the  knob a t  exac t ly  1  pps  on  the  d ia l  and t igh ten  the
knob on  the  shaf t .  Se t  Pu lse  Rate  cont ro l  aga in  in  '120  pps  pos i t ion  and ad jus t  R1 fo r  120 Hz on  counter .
Return  counter  to  per iod  f  unc t ion  and se t  Pu lse  Rate  cont ro l  to  ' l  pps  and ad jus t  R2 fo r  a  per iod  o f  1 .00
seconds.  Repeat  120 pps  and 1  pps  ad jus tments  one more  t ime,  as  there  is  a  s l igh t  in te rac t ion  be tween
these ad jus tments .  A lso  check  tha t  the  Pu lse  LED is  opera l ing .

5. Output Voltage Adjustment -

Set  Pu lse  Rate  cont ro l  a t  80  pps .  A t tach  osc i l loscope ground to  D ispers ive  Pad and '10 :1  p robe to  Ac t ive
Pads.  Turn  In tens i ty  cont ro l  fu l l y  CW (500 vo l ts ) .  Ad jus t  R14 fo r  500 vo l ts  peak  ou tpu t .  Check  the
waveshape o f  the  doub le  pu lse  and the  75  prsec  spac ing  be tween pu lses .  NOTE:  Make sure  tha t  the
osc i l loscope probeS are  ca l ib ra ted  be f  o re  th is  s tep .  Then p lace  a  200 ohm load across  the  ou tpu t  a t  500
vo l ts  to  check  fo r  s ing le  pu ls ing .  l f  there  is  ev idence o f  s ing le  pu ls ing ,  pu t  osc i l loscope in to  d i l fe ren t ia l
mode and a t tach  inver ted  channe l  to  D ispers ive  Pad and normal  channe l  to  Ac t ive  Pads and check  fo r
s i n g l e  p u l s r n g  a g a i n  w i t h  t h e  2 0 0  o h m  l o a d .

6. Current Meler Cal ibrat ion -

D isconnect  oscr l loscope probe.  Push Meter  Se lec tor  Swi tch  un t i l  meter  i s  in  peak  cur ren t  readout  mode.
Ad jus t  R97 (Cur ren t  Zero  Ad jus t )  lo r  zero  read ing  on  meter .  Make sure  tha t  ln tens i ty  i s  a t  zero  vo l ts  when
ad jus t rng  zero .  Turn  In tens i ty  cont ro l  up  to  500 vo l ts  and p lace  500 ohm 1o lo  res is to r  across  In te lec t
ou tpu t .  Then ad jus t  R104 fo r  a  1000ma read ing  on  meter .  Turn  in tens i ty  to  zpro .

7. Surge Cal ibrat ion -
The surge  c i rcu i t  cons is ts  o f  two par ts .  The f  i r s t  par t  i s  a  f  unc t ion  genera tor  wh ich  genera tes  the  complex
surge waveform and w i l l  be  abbrevra ted  Surge Func t ion  Genera tor  (SFG) .  The second par t  i s  a  modu la-
to r  wh ich  causes  the  D.C.  in tens i ty  leve l  to  change a t  the  same ra te  as  the  surge  f  unc t ion .  Th is  modu la to r
w i l l  b e  a b b r e v i a t e d  a s  t h e  S u r g e  M o d u l a t o r  ( S M ) .  T h e S F G  c o n s i s t s o f  0 3 , 4 , 5 , 6 , 8 :  l C 7 , 8 , 9 ,  1 0 ,  1 1 , 1 2 ' ,

a n d  Q 2 4  T h e  S M  c o n s i s t s  o f  Q 7 ,  l C 1 8  a n d  1 C 3 2 .

The SFG wi l l  be  ca l ib ra ted  f i rs t .  P lace  un i t  in  SURGE mode.  R18 ca l ib ra tes  the  SUf iGE ON t ime.  Set

S U R G E  O N  t i m e  t o  1 O  s e c o n d s  a n d  S U R G E  O F F  t i m e  t o  ' l  s e c o n d .  A t t a c h  t i m e  i n t e r v a l c o u n t e r  l o T P 2

a n d w i t h  c o u n t e r o n . l O s e c o n d  r a n g e ,  a d j u s t  R l s u n t i l c o u n t e r r e a d s l 0 . 0 t 0 . l  s e c o n d s . C h e c k  l  s e c o n d
t ime w i th  the  counter  +  5o l0 .  Then se t  SURGE OFF t ime to  1O seconds and SURGE ON t ime to  1  second.
At tach  t ime in te rva l  counter  to  TP3 and w i th  counter  on  10  second range,  ad jus t  R20 to  ca l ib ra te  the

SURGE OFF t ime to  10 .0  t  0 . '1  seconds.  Check  1  second t ime w i th  the  counter  !  5o /o .  Then a t tach  the

SURGE ON and OFF Ind ica tor  to  the  un i t  under  tes t  and check  the  60  second SURGE ON and SURGE
OFF t imes w i th  the  s topwatch .

The surge  f  unc t ion  zero  is  ad jus ted  by  R27.  A t tach  pos i t i ve  lead o f  DVM to  the  base o f  Q7 or  p in  8  o f  lC7

and the  negat ive  lead to  the  negat ive  s ide  o f  C34.  Set  SURGE OFF t ime to  1O seconds and SURGE ON

cont ro l  to  1  second.  Then dur ing  the  t ime when the  SURGE OFF LED is  on ,  ad jus t  R27 un t i l  DVM ius t
reads  a  nu l l  ( less  than 0 .1  vo l t ) .  Do no t  ad jus t  R27 pas t  th is  po in t  as  i t  w i l l cause an  er ro r  in  ca l ib ra t ion .

The SM is  the  second par t  o f  the  surge  ca l ib ra t ion .  Measure  w i th  the  DVM the  vo l tage a t  p in  7  o f  lC26

when the  In tens i ty  cont ro l  i s  se t  a t  500 vo l ts .  Record  tha t  vo l tage.  Then a t tach  DVM to  p in  6  o f  lC32 Turn

In tens i ty  to  zero  and ad jus t  R68 (Surge Modu la to r  Zero  Ad jus t )  to  a  zero  read ing  on  DVM.  Then tu rn

In tens i ty  con l ro l  to  500 vo l ts ,  SURGE ON to  10  seconds and SURGE OFF to  0 .5  seconds.  Dur ing  SURGE
ON t ime,  as  ind ica ted  by  the  SURGE ON and OFF ind ica tor  (a t  max imum vo l tage o f  ramp) ,  ad jus t  R32
(Surge Modu la to r  Dr ive)  un t i l  p in  6  o f  lC32 is  the  same as  the  vo l tage prev ious ly  recorded a t  p in  7  o f  1C26.

Th is  comple tes  the  ad jus tment  phase o f  the  ca l ib ra t ion .



Make the  fo l low ing  Func l iona l  Checks :

1. Probe Mode -

P lace  the  un i t  in to  the  Probe Mode.  Check  to  see tha t  the  Probe ln tens i ty  cont ro l  var ies  the  vo l tage on  the
in tens i ty  meter  and the  ou tpu t  f rom zero  to  500 vo l ts .  Check  the  opera t ion  o f  the  Po lar l t y  Swi tch .  Wi th  a
500 ohm load,  check  the  opera t ion  o f  the  cur ren t  meter  in  the  probe mode.

2. Cont inuous Mode -

Red and b lack  pad LED's  shou ld  be  l igh ted .  Check  power -on-c lear  func t ion .  Check  lo  see tha t  in tens i ty
varies f  rom zero to 500 volts.  Check operat ion of current meter on the red and black pads with the 500
ohm load

3. Surge Mode -
Red and b lack  pad LED's  shou ld  be  l rgh ted .  Surge On LED shou ld  work .  w i th  500 ohm load check  to  see
lha t  cur ren t  me ler  fo l lows the  surge  waveform.

4. Reciprocate Mode: 2.5, 5 and 10 seconds -
V isua l l y  check  per iod  o l  2 .5 ,5  and '10  second rec ip roca te  per iods .  Red and b lack  pad LED's  shou ld  l igh t
a l te rna te ly  s ta r t ing  w i th  the  red  LED.  Check  the  opera t ion  o f  the  In tens i ty  Ba lance cont ro l .  The cont ro l
shou ld  reduce the  ou tpu t  in to  e i ther  pad f  rom 500 vo l ts  to  a  max imum of  400 vo l ts .  A lso  check  bo th  red
and b lack  pad ou tpu ts  on  the  cur ren t  meter  us ing  the  500 ohm load.

5. Resel -
Check lo see that st imulator reset operates properly between al l  modes except whi le in reciprocate
modes.

6. Combinat ion Mode -
Check  Combinat ion  Mode.
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HIGH VOLTAGE CALIBRATION AND TESTING CHECKLIST

Step:

1. Power supply voltage adjust '15 volts + .02 volts.
Relerence voltage check 9.6 to 10.4 volts.

2. 'Meter voltage adjustrnent
Collector of Q16 check 0 to 15 volts + 1 volt

3. Reciprocate t ime adjustment 819 Hz + 20 Hz

4. Pulse rate cal ibrate:
120 pps

1 pps
Pulse indicator LED

5. Output voltage adjustmdnt 500 volts peak
Check waveform of output and 75 gsec spacing of pulses

6. Current meter cal ibration:
Zero
1000 mA

7. Surge function generator: On Time
Off Time
Surge Function Zero

Surge Modulator: Zero
Drive

Functlonal Checkr:
1. Probe Mode

2. Continuous Mode

3. Surge Mode

4. Reciprocate Mode

5. Reset Check

6. Combination Mode

Safety Tects:
1. Hi-Pot 2500 volts

2. Ground Resistance Test

3. Leakage Current Test

BY DATE
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APPENOIX

Tru th  Tab les  fo r  log ic  used in  ln te lec t  700

OUT

OUT or

,Jfh""

0 0
0 1
1 0
1 1

A  B r O U T
0 0
0 1
1 0
1 1

A B
1
1
1
0

O U T

0 0
0 1
1 0
1 1

1
0
0
0

OUT

0 0
0 1
1 0
1 1

A B
0 0
0 1
1 0
1 ' t

1 5 ' , t 4  3 2
1  0 0 0
0  1 0 0
0 0 1 0
0  0 0 1

1 3  1 0
1 1
0 1
0 0
1 0
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TIMING DIAGRAM FOR SURGE CIRCUIT

SURGE
O N

1 5 V

E M I T T E R
Q7

OV
10v

rc  9 ,  PrN 6
t c  1 1 ,  P I N  2

5V

10v
r c  1 0
P I N  2

5V

t c  1 1  1 5 V
PIN 6 OV

t C  1 2  1 5 V
P I N  1 5  O V

t C  1 2  1 5 V
P I N  3  0 V

t c ' t 2  1 5 V
P I N  1 4  0 V

t c  1 2  1 5 V
PrN 2 ov

l c  1 1  1 0 v
PIN 3 5V

l t t t r t l

1 5 V
; P t N 6
l 0 v
l-  rc 10
|  10v
L P I N 3

5V

SIGNAL SURGE
{OT SELECTEE

RAIIF
U P

SURGE ON
L Z
E }
{ c SURGE OFF RAMF

U P
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SURGE ON AND OFF  IND ICATOR

(TEST ADAPTER)

//

2 N 5 3 0 8

tt

2 N 5 3 0 8

S U R G E
n t rF

910.CI  
- :

C O M

31



APPLICATOR CURRENT
TRANSFORMER ADAPTER

FOR CALIBRATING INTELECT 2OO & 7OO

UHF CABLE
CONNECTOR
MALE

A M P E N O L
PART #83-1SP

U H F  P A N E L
C O N N E C T O R
FEMALE

A M P E N O L
PART #83-1R

S O L D E RAMPENOL
REDUCING AOAPTER
PART #83-168

INSULATING
SLEEVE

1 2  G A  B A R E  C O P P E R  W I R E
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rear  panel  des ignat ions
rtt?Ilct'M MODEL TOOULTRASOUNO GENEMTOR S/N

OSC FREQ 1 O MHz. CONTINUOUS AND PULSED a 1OO HZ

OUTY CYCLE TEMPORAL P€AK/AVG INTENSITY RAIIO

20% __JIIL_JIII__ 1m pps 5

50% _ _ JTIIII_ITIIIL__ 1 m pps ?

1 m % - - JlII|T[If[TfnlTffilf 
- coNr 1

IHIS OEVICE COMPLIES WITH Rf OUIREMENTS SET FORTH tN 21CFF 1O5O 1O

ttG x)45.

CAUTION: cASUALT' IBURN] AND FtFtE HAZARo oo Nor rJsE NEAR coNurrvE MATEFIaLS srlcH as MErAL B€o posrs ,NNEF
SPRING MATTRESSES. EIC FTENEW ELECTFTOOE CABLES UPON EVID€NCE OF DETEROMTION

CAUTION. ELECTBTc sHocK HAzARD Do Nor RfMovE covcn FEF€R sER/EfNG ro ouALrFrED sERVrcE pEFTsoNNEL

CEBTIFIE SELON LES EXIGENCES DU CODE
cANADTEN DE L'E-l_ECTRrcrf L'AcNoR
N'A PAS TTuoIf LES AUTRES EFFETS
PHYSIOLOGIGUES POSSIBLES.

This is  the actual  ser . ia l  numben of  vour-  In te lect  7OO

€xrn
t-{ OCOlr

CEHTIBED TO THE REQUIREMENTS OF
THE CANADIAN ELECTRICAL CODE CSA
H A S  N O T  I N V E S T I G A T E D  O T H E t r

L+16O36 PHYSIOLOGICAL EFFECTS iD re

rcC TYP€ APMOVEO
t

GROUNOING RLIA8ILITY CAN ONLY EIf AO{IEVED WH€N THIS
EGUIPMENI IS CONNEC]ED IO AN EOTjIVALENT FECEPTACLE
MAFII(TD HOSgIAT GRAO€

OANGER HIGH VOLTAGE REFER S€FIVICING ONLY IO
OUALIFIED PEFISONNEL

PTJWER INPUI 2O7 253V 5O/M HZ 125 AMP MAX

WARNING FOF CONTINUED PFTOTECTION AGATNST FIRE
HMARO REPLACE ONLY WITH SAME IYPE AND RATINC
OF FUSE

FUSE 1 AMP/250 V SLo-BLo iP {82

FCC lD: BWUBUKUTOO
UNITED STATES OF AMEFITCA

GHATTANOOGA
GORPORATION
Chattanooga, Tennessee 37 4Os

o 1 9 8 1
CHAITANOOGA COt rPOtsAT iON
A l l  r  q h t s  . e - , e r  , f ( j

P A T E N T  P L N t ]  I ! . ,




