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SAIETY PRECAUTIONS

The follol'lng are geoeral säfety plecautions that are not necessarily
relaled to any specific part or procedule and do not necessarily appear
elselrhere in this publ icat ion.

Keep away fron live circuits.

Operating personneL rnust at al1 tlnes observe rlornal safety
regulat ions, Do not attenpt to replace parts ot disconnect an RF
transnisslon or any other high volcage line \rhi1e power is applied. I,Jhen
irorking with high voltage always have someone present who is capable of
rendering aid if necessary. Personnel vorking rith or near high voltäge
should be famil iar with nodetn methods of resuscitat ion.

The followtng will appear in the text of thls publication and are shown
here for emDhasis.

******************rt*rt****rt**rt*rt*)t*****)t********************

Itarning: llarning notes
corlectly perforned could

Cautiolr: Caulion notes
cor.rectly perforned could

ehich if not

i f  not

cal l  atcent ion to a procedure,
result ln personal tnjury.

cal l  atcent lon to a procedure, which
result in danase to the instnnent.

C A U T I O N

**************************************************!t!********

*********:!*********************************:****************

W A R N I N C

* The water flow nust be kept in the right direccion; *
* oppostte flow will cause alnost innediace burnou!. *
*************************tr***************)t*****************

************************************************rt****rt**:t**

:  
" A R N r N c

* when using dry cLeaning solvents, provlde adequate
* ventilation and observe norroal safeby precautions.
* Hany dry cteaning a8ents enlt toxic fumes thac
* could be harnful to your health lf inhaled.

* The resistor used in chis load consists of a resist ive *
* f i lm on a special  subscrate. I f  the substrate ls *
* broken, thete irtll ptobably be sharp pieces or
* spllnters tnside the load houslng. Caution should be
* exercised to avoid possible injury.
********************rt**************************************

Continued
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*************************************ln****t'*************
*  C A U T f  o N  *

* Do not apply more than lated RF poner to the load' - Tte *

* w a t e r f 1 ; ; i a t e a n d i n 1 e t t e n p . ( 5 . c t o 6 0 . c ) r 0 u s t b e �
* as speclf ied; v lz.  ,
* GallMin CallMtn
* kl{  Model-s at 5 'C at 60'C
* 50 (8755/6) 9 (34 1?D) 11 (41.6 1Pn) i
* In effect, adequete and unlntexruPted fuII wäter flow :
* is rnore crltlcal than temPerature.
****r.************L*tr****************)t:t'rlr*****t'*******{i*****

*************************tr************:*********************

* Be sure cooling liquid is flowtng thlough the load
:t befor.e RF powei is aPplied and make sure the cooling
* Iiquid supply ls not iütelrupted shiLe load is tn
* opetation. Eve monenlary lnterruption of coolant
* supply whtle load Pol'er is applied nill cause ä1nosc
* lfin€dlate butnout.

C A U T I O N

C A U T I O N

f '

*******************rr*********************:l*****************

*****!t******************************:t*di********************

:t Never reverse the cooling water conneccions lt is *

* very lmportant for the safety of the load tesistor to

* obslrve proPer flow direction. A1so, \dhen the load is *

* first installeal or is reconnected, run the ltater for *

* approximacely a minute to ftll the systen and remove :
* att bubbles before turning on the RF Po\de!.
****:r********************************5t******************:***

********:f, **************************l i***********************

*  C A U T I o

:t Do not disconnect eatet flolt s\tltch leads flon control *

* assenrbly, Any oPeration of the load \tlthout proPer

* functio;lng oi cooltng systen nt1l cause almost *

* irnnedlate tlestructlon of the reslstor eleDent'
***********************************************************

! ,1
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MODELS 8775/16 TERMALINEO LOAD RESISTOR

]IIreDggUgN

GENERAL

The 8775/76 ser ies Load Resistor ls designed as a conpac!,
1ow-ieflection and nonradiattng ternlnatlon for RF transnission llnes.
cooled by internal water flow, lt generates aLoosc no arnbient heat, nakiü8
tnstallation space mininal and convenient. It dissipätes up to 50 klJ
conttnuous power as used rith 50 ohro coaxial cransmission 1tnes.

PURPOSE AND FUNCT]ON

Ihe sertes ts designed for use with certain connector types of 3-1/8
inch coaxial lines. See Specifications for individual nodels. They rnaintain
a VSüR of less than 1,1 fron 1000 Hz up to 900 l4Hz. This Series ls intended
for use on CW, Al{, r'M, SSB, and TV nodulacion envelopes, and rithin certain
lihitatlons orl radar or pulse x0odes, Infornatton on alplicätions involving
pulse-type signals should be obtained dlrectly from Bird Electronic
Corporat ion.

CONTROL SYSTEM OPT]ON

Ttle Series 8775/76 equipment consists baslcally of che load resistor
unit. An accessory protective control systeD is available as optional
equi?ment. When duly tnstalled, this syster0 protects the load by shutcing
off RF porde! \dhen water flon is too 1ow or i[terrupted. Dlscusslons of the
Flow control (Installatton and l{aintettance Sections) heretn should be i8nored
rhen not applicable. These nodels have the feature of field rePlacenent of
tbe reslstor element, described ln the l{einteüance Section, paragraphs 4_8
alr ,d 4-9.

USE AS A WATTMETER

llhen used in conjunction a'ith a Bild Model 450 or a Model 4805 Type
THRULINEo Itattneter, these load resistors nay be used for direct reading
power neasuremenls up to 50 kw.

817 5/75



l n p e d a n c e . . .  . . . .

vsltR
1 0 0 0  l t z - 9 0 0  M H z . . . . .

Model 8775
l'lodel 8776

Model 8775
Model 8776

Input ltater Tenperature Range ' ' ' ' ' ' '

w a t e r  F l o w  _  l { i n t m u l n  R a t e . . . . .  '  '  '  ' '  "

Water Connections

Weight
M o d e l  8 7 7 5 . . . . . . .
Model 8775.

50 oltss

1 .1 :1 .0  nax imurn

3-1l8" EIA Flanged
3-1l8" Unflanged
Flush Center Conductor

s0,000w

l kHz-900 MHz

cw, AM, r 'M, SSß, TV' and
certain Pulse t)?es

1 9 - 1 l 2 " L  ( 4 9 5 . 3  n n )
3-112" Uousing Dia. (88.9 nn)

5-3116" l4ax Dia. (131.8 nl tr)
5" Max Dia, (127.0 nn)

5 ' C  t o  5 0 ' C
(41F to L40F)

9 GPn at 5 'C - 11 cPM at 60"C

3/4" sxandard hose thlead

I b  13  oz .  <7 .2  kg )
lb  5  oz .  (7 .0  kg )

l ts/23o v, 50/60 Hz

Aluloinun alloy and brass

Any

P o \ r e r  R a t i n g .  . . . .  . . .

f r e q u e n c y  R a n g e , . . . .

15
15

AC Power Requirenents, With Optionä1

I t e m s  O n 1 Y . . . . .

ltousing Material. .

O p e r a t i n g  P o s i t l o n . . . . . , .
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l-
SECTION I . INSTALI-ATTON

1- 1. GENERAL

1-2. lhe cornpact design of the load enables it ro be install-eal in very
conf ined spaces. I t  requires no vent i lat lon aod nay be placed aC any
att i tude. Do not lnstal l  vhere subject to severe vibrat ion or to physical
shock. The load is ready for connection as recelved from the factory. It
is useful to check the 50 ohn input reslstance of rhe load before
attachment,  (see paragraph 4-6).  Clean al l  conducrors and insulator
surfäces on transnission line face if required and check RF input connecror.
Use an aerosol t)ape contact cleaner or any good dry cleaning solvent on ä
cloth for this purpose.

1.3. LOAD RESISTOR CONNECTTONS

L-4- Attach the load resistor to the RF l ine, bur do nor r ishren. Use
connector ki ts for respect lve nodels as fol lows:

a. Model 8715, 3- l /8 lnch ETA, swivel f lange, 50 ohms.

1. Use 3-1l8 inch EIA coupl ing kic,  P/N 4500-020, which
includes: six each 3/8-16 x I-L/2 inch botr and nut secs,
O-Ring, and insulated cenrer bul ler.

Insert the center bullet, push iC ln to seat the insulator
the facing, and install O-Rlng in groove if required.

2 .
1n

b .

3. Connect the coaxial input in a
carefully on the center contact to close.
the load näkes connection independent of
coaxial input.

4. Inserc bolt sets and tighten che nuts

l lodel 8776, 3-1l8 inch unf langed, 50

straight l lne, push
The swlvel flange on

a fixed flange on the

evenly aI1 around.

ohns, f lush center

1. Use coupl ing kir ,  P/N 5- '126 oE RCA MI-27791K-4A, which
includes i outer sleeve uith two clarnping bands and the cencer
conductor coupling bullet.

2.  Insert  the cente! bu1let and botton i t  on the nidpoint
nibs.

3. Position the outer sleeve, with clamping bands over lnput

4. Introduce the transmission llne and seat iC snugly against
che coupl ing stops.

5. Position the clamp bands evenly abour 1-3/4 inches aparr
and tighten.

877 5/76
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1-5. Rotate the load so thac warning labe1 sho$s and the out let  water tube

i"-pl ." .a ;o best advantage. Tighten RF connecEion, securing the clanps or

bolt  sets f i rmly and evenly.

1-5. Do not al isturb the socket head caP screws joining tbe connector

sect ion to the main housing.

7.7. WATER LINE ATTACHMENT

***********************************************************
*  C A U T I O N  *

* The riater flon nust be kept in che right direction:

* opposite flow it'i11 cause almost ir rediate bur:nout *

,t*****X*******,t************************:t*******************

1-8. The RF load comes suPPlied ar i th standard 3/4 inch hose f i t t ings'  The

watet INLET (at the back on center) and water OUTLET (adjac-ent' at 90' to

rl{r-r:r; ,nat" ',;ch 3/a rnch water hose connector's The water flow s!"itch is

i..i"ir.a on the water inlet line (see parasraph r-11 Elo-l'l 
For risid

oi"i"* """""".i."s, reDlace both the \'rater TNLET and OUTLET hose adapters

r g ' l r a - p Z t l  5 - 0 5 5 - 2 )  v L t h  1 / 2  i n c h  n ä ] e  P i p e  o r  p i p e  f i t l i n g s '

L-9. COOLINC WATER OUAL]TY

1-10, Water qual i ty is l t r rPortant Refer - lo 
paragra?h 2'7 forr

.*ot. I l " t io. ,  and'desc;tpt ion In general ,  any Potäble waEer is sat isfactor 'y '

i l i ;*;;; i ; incl,d.: 
'  

purif ied, f itcered cirv supptv or soft ü'ater

(denineral ized).

1-11. !!o!_t!!reE

1-12. The Ports of lhe flow s\titch l'''e 3/4 i'ncn NPT Female' The direction

ot ffot f" rnarkea on the casting of the flow cube and on Ehe oPerating head

- observe careful ly;  opPosite c;nnect ion wi l l  resrr ict  water f lo l{  and cause

fo.a t" i : - . t . . .  The f1; svi tch may be connected to Ehe inlel  Ör the out let

pfp. .f .ft. 1oad, but be certain the flow lhrough the switch is in the

i"l.""c air"cclor'. connect the 1/2 inch NrT nipPle and 1/2 inch to 3/4 inch

i,-r" t  im o.t .  numbers 5-489-I  and 5-490-1 or connecc by hose or pipe'  with

. i . 'ä-. ' i -J-r t  no! over 20 feet f rom load Attach hose to swiEch with a

i7a i""r' r'1". "ipple patc mmbe{ 5-903 Do noc connect f1o\t' switch leäds at

tiris ti*". Turr;n water and check systern for leaks and operation'

i -13. CONTROL BOX

1-14. the wiring cente! an't renaining elements of the c-ontrol system are

.ont.in.a in the- control box. This includes the cerminal strip and three

B x c a b l e c l a n P s f o r t h e i n P u t c o n n e c t i o n s , a p i l o t l a n p a J r r d c h e d e l a y t i n e r .
ö"r"  . i . i "*  ;arer iar is needed. The unit  operates on 11s v or 230 V ac'

; ; ; i  , ' . , rn; ; ;  szso-ror ' r  or 87s0-101-2. rhe pi lot  lanP on top or the box is a

:"" i . " .n. t t t r ." '  s ignal;  i r  l i8hls only when ac power is 9! and adequate

vater suDDlv is t lo l t ing. af ter the pi lor goes on'  a t imer delay oF

t ine f ; r  water f low to stabi l ize before
approxl f latelY rz seconos arro
c l o s i n c  t r a n s m i t t e r  i n t e r l o c k .

8715 /t 6



1-15. The concrol box is mounced through four 1/4 tnch holes on a 5 x 5
inch square in che back. Position it for best vierd of the pilot llghc and
easy attacb.nent of the BX cäb1e and lriring. Connect leads for both woltages
as depicted on the \riling schematic inside your control box. Note - These
connect ions äte cr i t ical  -  wire caleful1y, as fol1o\rs:

a. llater flow switch leads to terlntnals 3 and 5.

b. Tnter lock switch leads to 6 and 7.

c. AC polier to 2 and 3 for L15 V ard 230 V operation.

1-15. 3ßE:9PE84T.IQM!_gEEgK0UI

1-17. BEFORE ATTIMPTING TO OPEMTE THE RF l-oA.D either under test or actual
operating conditions, TEST the complete water system and INTERmCK CONTROL
as fol lons:

a. Make sure ac a$d traflsnicter incerl.ock po\rer are OFF.

b. Connect an ohnmecer across terninals 6 and 7 ( lnter lock).

c. Turn ac po\rer on.

d, Turn waEer supply on a d note when water flow sltitch operates
(audible cl lck).

e. In approximately 1"2 seconds, the ohnfieter readint on 6 and 7
should drop, indicating operation of the ttme delay sititch.

f. ltater flow frorn the WATER OUTTET connection of the load must be
not less than 9 gal lons per ninute ac 5'c (41F) increasing co 11
gal lons pe! ninutes at 60'c (140F) for respecl ive nodels in table of
S e c t i o n  1 f I .

1-18. As a precaut ionary measure, the pre-operat ional checkout should be
performed each ttne the load ls to be put into sexvice,

i

8775/16
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SDCTTON I] - THEORY OF OPERATIOIi

2. I .  GENERAL

2-2. This TERltALINf,o Coaxial Load Reslstor is unique in that it emPloys

?r:imarily exterlral natet cooting of the lesistor eler0ent By using thts

iechnique, the neeil for an tntermediate dielectric fluid to transfer the

heat generated in the resistor elenent has been elitninated, reducing the

plysiät stze of the load to a virtual Blninun. Thts sinPltfied systeß

"fi."" "". of the loads in note varied envlronments, and attachment at any

posit ion.

2.3. HEAT TRANSFER

2-4, The 50 ohm resistor consists of a ceraßic substrate l r i th a deposited

resistive film. The heat generated by ebsorPtiotl of RF power is transferred

from the heated filn to the \tatel floeing over it through a restricted

chanber surrounding che resistor body. This wate!, first conducted to che

front of  the load resistor,  passes over the €nt ire Length of the resistor:

and is dlscharged thlough the sealed water chanber at the rear of the load'

The dielectr ic character ist ics and dist lnct ive design of these enclosuLes

provide a very accurate 50 ohn ternlnation over the sPecified freque[cy

range of this load - 1000 Hz to 900 MHz.

2-5. t l le absence of interneal iate cool ing f tuids considerably sinpl i f ies

the construct ion and seal ing of this unit .  I t  can be teadi ly disassembled

tn the f ie ld for resistor element replacenent (see sect ion Iv -

Maintenance).

2-5, Because lhere is Prectically no heat transfer Eo the outer housing of

the load, the housing lenalns at a cool ambient tenperature even under' full

power conditions. Virtually a1I of the Pover inPut to the load is

iransformed into heat which is carrled away by the coollng water'

Therefore, the differential in output and inPut tenPeratures of the water

ttnes the smount of flow consti.tutes a very accurate Aauge of the Power
consüred by che 1oad. The anount of this Pover dissipation nay be

calculated fron the followlng forr0ula:

2  =  0 , 2 6 3  ( T 1  -  T 2 )  G P I { .

lJh€re: P : ?ower in kilowatts
T, -  Out let  i , tater tenPerature in 'c

T; -  Inlet  i taLer tenPerature in "c

cfM : water f1or,r iü gallons Per ninute

In "F che formula ls:  P -  0.146 (T1 - T2) cPl l

2-1 . COOLTNG WATER FOR MODEI- 8775175

2.f8. The electr ical  Performance of these RF 1oäds is affected by

inpuxitles or other chemical additives ln the wate!. The presence of salts

in the wacer definttely nakes the device unusable as it causes rapid

increase in vs[R. Ther;fore, sea \tater or silty vater should not be used

for cool ing the 1oads.

8115116
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2-9. l te thernal perfornance of this ser ies of loads is affected by
impurlttes, particularly those inpuricies that accumulate in che forn of
scale on the exposed surfaces of the lrater-cofldücting menbers of the load
assembly. This nay result in an increase in the thermal andlor fluid
resistance/s of the load and ln turn cause the load to overheat and fail.

2-10. the fol lowing types of water are considered safe foi  the cool ing of
t} : ,e 8775/16 loads: pur i f ied, f i l tered ci ty,  or soft  water (dentneral ized),
In general, any potable water is suitable for cooling the 1oad. If the load
is to be used tn a closed system, e.g. watet punlP and heat exchanger,  i t  is
advised that only dist iued water be used. Do not use deionized water.

2-11. TLOW INTENNCK CONTROI, CIRCUTT

2-12. The inter lock control  c ircui t  provides instantäneous fai l -safe
protection of the transnitter and load in the evenl of ewen nonentäry
intertupt ion of the cool ing l rater supply.  This pr.otect ion is necessary
because dissipat ion of the heat generated by the RI po\rer absorpt ion is
criticallv dependent upon a required ninimum water flor' !.cg4Ed.1es-C--qt-!!e!

2-13. The lrater f low switch, at tached to the nater inlet  of  the 1oad, is
factory calibrated to open the electrical contacts whenever tater flol.t drops
tielo\r nine gallons per ninute and to close when water f1o\r exceeds this
rate. I^rhen the \rater flow switch contacls open, the time delay relay slritch
is deactivated, r'hich in turn opens the interlock switch causing iwnediace
shutdown of the transmitter or other signal source. The time delay snitch
also keeps the interlock s\ritch open fo! an intetval of 12 i2 seconds after
the mininutr flord of nine gallons per ninutes has beeü re-established. This
safeguarding feature assures proper operätion of the cooling systen before
RF power can be applied to the load, prevencing danage or burnout of the
reslstor elenent.

2-14. The control  assenbly also includes a 1a!ge, torpedo-lens pi loc l ight
set on cop of the box. As normally mounted, this red pilot l:np shoutd be
freely visible from nearly all front angl€s in the opetacing vicinity of the
Ioad untt /control  assenbly.  After proper instal lacion, desci ibed in Sect ion
I,  l ighttng of this pi lot  lanp wi l l  serve as vis ible indicat ion that lhe RF
load is leady to recelve power! ot of trouble in the cooltng supply
(control)  i f  i t  is not l ighted.

CI
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SECTION lII - O?ERATION

3.1. CENERAL

3-2. The TERMALTNE@ RF Load is not.  equipPed { i th any. oter l t ing controfs;

i t . t " t" i " ,  ih.  p. .""r , . .  of  an operatot is nät req. i rea \ thi le in use'  Proper

oDeration of the equipnent tt 
-""""ita 

if the insttuctions contained in

s ! . i i " "  r  -  I n s t a l l a i i o n  a r e  t o l l o w e d  e x a c t l y '

***********************************************************
*  C A U T  I  O N  *

; Do not apply nore Ehan ratetl RF porrrer to the load' , The *

* "r t . .  f lo" iate and inlet  t ' *p is 'c to 6o'c) nusL be 
i

*  as sDecif ied; v iz.  ,
; 

- ""---.---- ' 
ca1-/vLi'. ca1lMin l

* kW ModeLs at 5"C at 60'C

-  ; ö  \ 8 7 5 \ / 6 )  e  ( 3 4  I P m )  I I  - - ( 4 I  
6 l P n )  

:
*  In effect,  adequate an' l  uninlerf i rPLed ful I  vater '  t lo! ' '  

:
* is nore ciitical than tenPer:ature '

**io*oioooooo"*oo**********i***************************)t***

***********************************************************
*  C A U T I O N  

*

* o. . , rr"  cool ing l iquid is f lo l ' ing Lhrough the Ioad 
:

* before RF pover is aPpl led and make sure the cool lng

" iiq"ia ""pi:-V ls noc lnterruPted u'hl]e load is in

* operat lon Ewen nomencary tuterrupt ion of coolant 
.  

*

-  I lnpiy-" i i t  "  road Power is appried wi l l  cause almosc 
:

* lrlnediate burnout,
ooiioo*ooo*ooooo******!t***********************************)t

******************************:t************)t***)t***********
*  C A U T I O N  

"

* Never reverse che cooling I'ater connections lt is i
* .r"tv itpottant for the safety of che load resistor to

i  . i . ' . t "ä 'p. .p* f low direct io;  A1so' when the load is *

*  t i r s L  i n s t a i l e d  o r  i s  r e c o n n e c t e ' I '  r u n  L h e  $ t a L e r  f o r  
:

*  aDDroximately a ninute to f i l l  Lhe sysLem äno remove 
-

* " i i  uuutf""  before Lurning on the RF power'  . ' .
*ooo*o*o*ooooo*n*******************************************

O?ERATINC AS A LOAD RESISTOR

Turn on ac Por./er '

Türn on n'ater suPPlYb .

c. Turn on inEerlock suPPIY'

d. Check thac all coaxial Power line connections are Properly

t iShtened,

3 - 3 .
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e. Apply RF poner to load. Proceed accordlng to lnstruct ions
pertaining to the speciftc transnitting equipment.

3-4. 9IEB4EXG__AE_4N_ÄE_SACIXE$B

3-5. The RF load can be combined with a Bird rigid line series THRÜLINE6
Wattmeter to forfl a absolption-type rattneter by inserting the wattmeter
l ine sect ion just ahead of the RF 1oad. Instal lat ion and operat ion of the
wattneter is covered in the THRULINEo ltatürcter Instructlon Book. Note:
Selecc a wattneter nodel that is sppropriate for the input connector of the
Load resiscor -  consult  the Bird catalos.

Proceed a'ith operating function the sane

,,(
3-6. SHUTDOI.IN PROCEDURE

b .

d .

b. Rotate the element in the l lne sect ion
reflected poner. Measurement is taken in the
ARROW on elenent.

Turn off RF power to Load.

wait at least one minute.

Turn off interlock ac po1{er.

Turn off water supply - Elgeyg do this !eE!.

as in paragtaph 3-3.

to monitor incident or
direct ion indicated by

***********************************************)t***********

* Do not disconnecc tater flow str'itch leads fron control *
* asserobly. Any operatioo of che load lrlthout proper
* functioning of cooling syscern will cause almost
:* innediate destruct ion of the resistor:  elenent.  *
*****************************************************)t***:l*

C A U T I O N

817 5/76
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SECTTON IV - I'AINTENANCE

4.I.  GEIiEiAL

4-2. The TERMALINE6 coaxial Load Resistor is ru88ed and simple, requiring

only noninal and routine attenclon. The load ls designed to operate fo!

1on! periods of tine if care is taken not to exceed its Po!"er handling

c"p.bilities. Always handle che load with care to Prevent subjecting it to

unnecessary shock or imPact.

4 - 3 CLEANING

***********************************************************
I , I A R N I N C

* when using dry cleantng solvents, pxovlde adequate
* ventil-ation and observe nornal safety Precautions.
* Many dry cleaning agencs enit toxic fumes thst nay be
* hannful to your health if inhaled. *

**************************************************rt********

4-4. The outside srlltface of the unit should be wiped free of dust and dirt

at regular intervals. Disconnect the instnreent fron che transnission Line

ana clean the RF tnput connector, both neta11lc and insulator sur:faces Use

an aerosol tjrpe contsct cleaner or any Cry cleaning solvenc on a cloth for

this purpose.

4-5. RF LOAD RESISTOR

4-6. Accurace neasurenent of the dc resistance beüteen the lnner and outer

conaluctors of the RF lnPut comector I'il1 Ptovide a good check of the

condit ion of the load resistol .  t r 'or thls measurerrent,  a lesistance br idge

or ohmneter vith an accuracy of I percent or better at 50 ohrns should be

used. Use lo\ t  resistance leads, preferably a sholt  piece of 50 ohn cable'

The measureil lesistance shoulat not deviate nore chan 2 ohms fton the value

stamped on the nanila tag ättached to the load. It is reconnended that thls

resistance check be perfofined each tine the load is to be used.

4.7. REPI.A.CEMENT PROCEDURE r.OR RESISTIVE ELEMEM

4-8. This ser ies of {ater cooted loads is designed to be quickly and

easily repsired in che field lf tn perforning the dc resistance check

described previously ln paraglaPh 4-6, a sianificant change in reslstance is

noted, o! if for any reason the resistlve element should fail, inexPensive

replaceneflt resistors are available. Ihey can be inscaued tn the load

using the following procedures:

a. Resistor Rerooval - Note _ Part nllllbers deslgnaced by brackels I]
in text fol lowing ate so indicated on f igules 4-1 and 4-2.

I. If the load is not already removed from che system,

disconnect the water hoses at the hose fittings [5] on load and

disconnect unit from the RF tr.ansnisston line.
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2. Set the load on end wiEh the water connecrions up, and
tßLlnA a 3/15 hex sockec wrench, unscrew xhe sirx I/4-2O x 2_1,/2
inch sockec head cap screws [6] holding the warer chaüber [3]  to
the nain load housing. When alt screws are loose. DuIl rhe
water chanber asserDbly (r ' i rh screlrs) straight of f .  I i  may be
necessary to r:ock the chamber genrly rdhile carefully pulling ir
o f f .

3. The inner flow cube [9] !ril1 usuaUy come out rrith rhe
water chamber asseEbly, being held to ir by the compression of
the lnner O-Ring [4] (\.'acer input) sea1. Thts is nornal, and tf
the lesistor body is unbroken, there \dll be no need to renove
the inner flow tube fron valer chamber assenbly. The ground cap
assembfy [10] is ftrted tighrly rithin rhe water chajnber and
should nolmally renain wirh ir. If rhe inner flow rube has
stayed in the resisto! sect lon, s inply grasp the resistor stop
sleeve [7] on the f low tube and put l  our rhe assembly. Nore:
This includes the cushioning O-Ring [8] nbich f i ts loosely below
the stops sleeve - ahrays rake cäre not ro lose ic if i; fa11s
off .  A1so, i f  the brass scop sleeve [7] is renoved ar a1I,
notice that iC has a snal1 escape hole at the side and an access
counterbore leading to ir. In reassenbly, be Sg!9 this
counterbore is factng rorard the O-Ring and the resisror [ l ] .
This is essential for iflternal arater venring. Ng-qe _ At
reassenbly, the rcarer ourlcr holes and also the snalt shoulder
at the base of the inner flow tube nus! flr into a natins recess
ln the input f i r t ing at the boLtom.

4. I f  the resisror l1l  is inracr i r  nay be east ly pul led
straight out of the load housing, and is ready for replace&enr.
The outer flow tube is caprive, and will not cone out of the
housing ar rhis srage.

b. Inspect ion -  At this polnt,  i f  the resistor has been
successfully renoved, inspect it carefutly to ensure thac it is not
fractured. In the nalority of cases, ev€ll in the event of reslstor
fai lure, the resistot substrare si I I  renäin intacC. Nexr.  examlne
the instde of the load housing assembly for any apparent danage ro
the internal parts. If no damage has been iound, conttnue rcith
resistor replacement srep C-l ,  fol lo lr ing. I f  however,  the reslEtor
is broken, other internal parts appear to be danaged, or tf they do
not f l t  Cogether properly,  proceed ro paragraph 4-9, Replacenent
Procedure for Fractured Resistors.

c.  Reslstor Repläcenenr -

1. Exanine the inside of rhe load housing assembly for any
apparenr dadage to the internal parcs.

2. Insert  new resisror [1]  inro the load housinE untt l  i r
reaches i ts f i t t ing. push tn rhe resistor unEtl  

_i t  
bo..or"

snugly.  I f  reslslor seens to be loose, refer Co the procedure
for che leplacenent of f ractured resisrors for lnscruct lons on
how to t ighten the resistor f i t t tnq.

- 9
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3. Place the inner f low tube [9] inside the resistor and lower

it until it reaches the resistor fitting cently work and twlst

ihe illlrer floi. tube unt11 it seats in the bottom of the inPuc

resistor f i t t ing. This oPerat lon nay also be done i f  the inner

flo\' tube is still in Posttion in the water chasber '

4.  Mäke sule that the o-Ring [8] cushion is Placed on the

inner flow tube next to the reslstor and the backuP tesistor

sleeve I7l  is r ight behind l t .  Watch or ientacion of s leeve (see

step 4- '8,a-3).  rnere ls no need to disturb the resiscor cap

assembly t10l in the water chanber for' this procedure'

5. Replace the water chanber [3] ,  Sent1y rocking and. tv ist ing

the chamber to achieve the Proper flac seat on the ouEer

housing. Note -  I f  the l tater;hanber I3l  does not seen to f i1:

p.op.t iy,  refer back to step 4-8'a-3 to see that the inner f low

tube is properly in Place

5. Tighten the si)r  1/4-20 x 2- l /2 i r .ct ,  socket head cap- scregs

t6l .  c ieck the dc resistance between the inner and outer

io;ta,r"t"." - ic should be approxinately 50 ohrns per patagraph

4-5. Then connect the load to a waler source and check for

1eaks. I f  none appear '  the loäd is ready for service'

REPTACEMENT PROCEDI1RE FOR FMCTURED RESISTORS

***********************************************************
I I A R N  I  N  G

* The resistor used in this load consists of a r 'eslst ive *

*  f i l n  o n  a  s P e c t a l  s u b s t r a L e .  I f  t h e  s u b s t r a t e  i s  *

* broken, theie will Probably be sharP Pieces or i
* splinters inside the load housing Caution should be *

* eiercised to avoid possible tnjury.
*****)t******:t****************rt**********************:t******

Resiscor Reßoval -

1. The load should already be disassenbled to the point of

s t e p  4 ,  p a r a g r a p h  4 - 7 4 ,  p r e c e d i n g  N o w  l u r n  L h e  l o ä d . o n  e n d '

l { i th lhe RF input connecLor uP lo al low any loose Preces or

resistor to fall o'.rt of lhe load housing'

2. Using a 3/16 Al len wrench, loosen and remove the six 1/4-20

x r-r7Z ii.f' sockec head caP screlr's 116l fron the flanged end of

the ioad housing, as shown in fiAt|rre 4-2' The outer colrductor

assembly t12l  or [14] nay nor 'r  be easi lv removed'

3. Renove the input cenEer conduccor assembly [11] or [13] '

t igu-.  a-2, ly p"nl"g i t  out of  the load housing'  then

""i.f"ffy ..t"". ""V r.t"i"t"g Pteces of the resistor' Nornally

at this alisassenbly, the o"ter flow tube will renain \rith the

ioad housing. Resiore i t  to this Posit ion after inspeccion and

B11s /76
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b .

cleaning i f  i t  should come our.  Tnspect the inside of the load
housing for any apparent damage.

4. Also, i f  i t  is in place in rhe l rarer chanber,  pu1l our rhe
inner f lon tube. Inspect careful ly for broken pieces. Then
gr.asp the project ing hub of the resisror cap assenbly I I0]
firnly nith your: fingers and pu11 scraighr off lr'irh a strong

5. Thorouehly wash a1l the inside porttons of the three
assenbl ies under clear running uater;  i .e. ,  input secr ion, load
housing, and water chamber. R€p1ace the resistor cap assenbly in
the water chamber at this time - Dush in filnhr to botton.

Resistor Replacement -

1. Insert  replacement resistor [1]  inro the resisror f i r t ing
of the input center conductor assenbly to test i rs t ightness.
The resistor should not häve !o be forced inro the f ict iüg, but
i t  should be quite snug.

2. Tf the resistor is loose in the f i f t ing, press the slot ted
finger contacts of the fitting togecher slighrly and rry rhe
resistor agäin. Cont inue closing the ends of rhe resistor
f i t t ing unt i l  a snug f i t  is obtaioed. Then boftom rhe resisror
in the f i t t ing.

3. t { t th the resistol  st i11 iD place in the resisror f i t l ing,
insert the resistor änd the input cenrer condüctor assembly into
the load housing, as iUusträced in f igure 4-2, revelsing the
procedure tn paragraph 4-9, step a-3, above. Then reinstal l  the
outer conductor assenbly and the six 1/4-20 x 1-1/2 inch socket
head cap screws and tighten.

4. Stand the load on end with the RF inpur conneccor do\rn,
place the inner flow tube inslde the resistor, and lower it
unt i l  i t  reäches the resistor f i t t ing. cent ly nove and cwist
the inner flou tube until it seats in the botton of the resisror
f i t t ing.

5. Concinue sane procedure as given in parsgraph 4-7, steps c4
throush 6.

o

4.10. FRONT CONNECTOR ASSEMßLY

4-11. This port ion of the load unit  consisrs of the inner conducror [11] or
I13l  and the outer conductor [12] or I la l  ,  respecrively.  They nay be
released by renoving the six screr,rs [ ] .61 at the front of  the houslng f lange,
as descr:ibed in paragraph 4-9, step a2 above. I"hen the lnner conductor has
been pul1ed out,  the O-Ring t15l  seal,  ourer water f low cube seal nay be
readily changed, if destred. Do noc attenpt furrher dlsass€mbly of rhis
part .  Return Eo the factory for repair ,  i f  necessary; consult  the conpany.
Note -  Procurenent and use of the accessory protect ive control  sysren,
containing the lrater flow switch aüd control box, ls optional.

877 5/16
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Consider the replaceable palts ilescrlbed in ParagraPhs 4'L2' 4-L4, and 4-L6

only when appl icable.

4-12. WATER FI-OW SWTTCH

4-13. The water flow switch should be checked, and cleaned of any

accunulateil alirt or scale that might inPede free novenent of the control

gale in the sttitch. This should be done afte! sevelal nonchs use, or if

inaicatea. This conPoneüt is not tePairable; i f  found defect ive i t  nust be

replaced. For rePlacenent Proceed as fol loxts:

a. Make certain RF Polrer, 115/230 Vac, and transmitter inteilock

supply are turned off.

b.  Disconnect leads at the water f lor,r  swltch.

c. Rernove defective sa'itch and replace eith nen untt'

J
d. connect f low snitch leads.

e. Perforn preoPerat ional checkout,  paragraPh 1-16'

4- 14. TTME DEl"lY SlüITcH

4-15. The ielay cai tr idge (P./N 5-1664 for 115 Väc or 5-655 for 230 Vac) in

the control boi eannot be disassembled or iePaired in che field A faulty

unit  should simply be rePlaced as fol lows:

a. Be sure RF por,ter, 715/230 Vac, and tlansnitter interlock supply

are off .

b. Open the door of the control box by curnlng the slotted

screw-head one quarter turn in eicher direct ion.

c.  Loosen the 8-32 pan head screw at the top of the relay clanP

(3530-193),  then Press legs in sl ight ly to telease the retaining

prongs of c lanp,

d. Pul1 the delay reläy cartr,idBe straiShc out of socket'

e. To replace che relay, reverse Procedure above. The socket ls än

ordinary o-tal type. lahen inserting the relay' rotate the cartridge

carefully for aligrune c of the center post nub tn che socket'

f. Prongs of the clarnP natch the side slots in the socket holder-

Iit the cianp in the slots and turn che head screlr up snugly'

g.  Reverse procedures in 4-15ä- and b. above.

h. Perform pre-operat ional checkout,  paragraph 1-L5.
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4-17. The pl lot  l tght lanp (P/41I 5-970-1 for 1ls
operatton), xnay be reached sinply by unscreeing
(P/N 8750-105) on the topslde of the control  box.
bayoßet type, Ic is easily renoved by pushing
twistint counterclockwise . Reverse to replace.
is included in Sect ion V.

vac, or s-970-2 for 23O vac
the l lght indicator lens,
The larDp is a two-contact

dov gent ly,  and sl ight ly
A l ist  of  replaceable parts

0
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FIGURE 4-1. RESISTOR REMOVAL
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FIGURE 4 -2. CONNECTOR REMOVAL
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SECTTON V - REPL,ACEMENT PARTS LTST

t{oDtrLS 8775l76

Resistor
Outer resistor caP seäl O-Ring

Inlet seal O-Ring
Hose n1pple
l /4-ZO x 2-I /2" stainless steel

Resistor sleeve
Sleeve backup 0-Ring
Inner flow tube
oucer flou tube
Resistor ground cäP assembly

8755-021 oE O291
2
3
4
5
6

I
1
1
1
2
6

I
1
1
I
I

Front connector Paits Assigned Per Model Type:

8410- 009
8755  -014

5 - 0 9 9
5  - O 5 5 - 2

Standard

87  55  -  026
8110-  059
87 55-Ozs
a155-O24
8755  -  005

87s5-007
8755  -OO4

8755  -  003
8756  -002

5  - r ' L21
Standard

1
8
9

10
11

)

ModeL 8775 - 3 - 1/8"
11  I
t 2  1

Mode l  8775  -  3 -1 l8 "
13  1
74 1

For. Both Models
1 5  1
L 6 6

EIA connector 50 ohns
Center conductor inPut assembly
outer conductor assembly

Unflanged cofirector flush center conductor

Center conductor inPuc assenbly
Outer conductor assenblY

50

Center conduccor assernbly O_Ring

la-20 x 7-I /2" Stainless steel socket head

cap screws (not sho!'n)

Inner resistor caP seal o-Ring

Water flol{ switch
Control  assenbly

115 vac
230 vac

Relay retaining cLanP
Time delay refaY

230 Vac

Light tndicator
Incandescent lanP

L15 Vac
230 Vac

ü

2 0
2 I

1 1  1

Optional EquiPment

1 8  1
7 9  1

22
2 3

5 - 8 9 8 - 7

8750-  101 -  1
8750-  101 -  2

8630-  193

5  -1664

87  50  -  105

5 - 9 7 0 - 1
5 -970-2
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SECTION V - REPIACET,IENT PARTS LTST ICONT.]

lTEl't ouANTrrY DESCRTPTToN PART NL'I{BER

Note - These ltens are part of the control assenbly above.

24
2 5

I
1

Pipe nipple (f1or swttch)
Hex bushing (f1ow swLtch)

Kics

Model 8775 Coupltng Kit  -
c - n c  i  s r i  n r  ^ f .

Anchor bullet
O-Ring
llouncing hardware

üodel 8776 Coupl ing Kit  -
Flush - 50 ohn

3-118" ErA

4600-021
4600 -o22
4600-023

3-1l8" Unflanged

5-489- r
5 - 4 9 0 - 1

Accessoiy Connector

26

27

4600 -o20

5-726

o
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