
S"#$"% '())

PRINCIPLE OF OPERATION
A +,-  ./01"%% 1$23$4 1"5"1 6.70#.1 %8%0"9 6.7%$%0% .: / #"1/8 .: 0;" <#.<"# 
08<"= / ;.14"# 4"%$>7"4 0. %3<<.#0 .7" .# 9.#" "1"60#.4"% .# <#.?"% $7 0;" 
1$23$4 6.70/$7"#= /74 0;" 6.##.%$.7 #"%$%0/70 "1"60#.4"% 0;"9%"15"%@  I7 /% 
936; /% /11 +,- $74360$.7 #"1/8% /#" 23$0" %$9$1/# BB 4$::"#$7> .718 $7 6.70/60 
/##/7>"9"70= 0;" :.11.C$7> 4"%6#$<0$.7 .: ;.C / '())BC R"1/8 :3760$.7% .7 
/ <39< 4.C7 6.70#.1 /<<1$6/0$.7 C$11 %"#5" 0. "F<1/$7 0;" 4"%$>7= 6.7%0#36B
0$.7= /74 .<"#/0$7> <#$76$<1"% :.# 0;" "70$#" 1$7"@

A% %;.C7 $7 4$/>#/9% ?"1.C= 0;" 1/9$7/0"4 6.#" .: 0;" #"1/8 $% A %;/<"4@  
T;" <#$9/#8 6.$1 $% /%%"9?1"4 0. 0;" 3<<"# ?/# .: 0;" 6.#"= /74 0;" %"6.74B
/#8 6.$1 :.# 0;" "1"60#.4" $% <1/6"4 .7 0;" 1.C"# ?/#@  A7 /#9/03#" 1.6/0"4 
?"1.C 0;" 1">% .: 0;"  A 6.#" $% 6.77"60"4 0. /7 $7%31/0"4 /#9 6/##8$7> 
0;" 9.5/?1" 6.70/60%@  -;"7 0;" /#9/03#" $% #/$%"4= 0;"%" 6.70/60% 61.%" 
.# .<"7 0;" 9.0.# /74 "1"60#.4" 6$#63$0%= 4"<"74$7> 3<.7 C;"0;"# 0;" 6.7B
0/60% /#" 7.#9/118 .<"7 .# 61.%"4@  HC.70/60% %;.C7 7.#9/118 .<"7 $7 0;$% 
"F/9<1"I@

-;"7 / %.3#6" .: /10"#7/0$7> 63##"70 $% 6.77"60"4 0. 0;" <#$9/#8 6.$1 
/0 0"#9$7/1% J /74 K= 0;" <#$9/#8 6.$1 %"0% 3< / 9/>7"0$6  3F C;$6; BB 
:.11.C$7> 0;" 1$7"% .: 1"/%0 #"%$%0/76" BB 6$#631/0"% 0;#.3>; 0;" %;.#0"%0 
</0;@  A% %;.C7 $7 L$>3#" '= 0;$% $% 0;#.3>; 0;" 1.C"# ?/# .: 0;" 1/9$B
7/0"4 6.#" .7 C;$6; 0;" %"6.74/#8 6.$1 $% 9.370"4@  T;$% 9/>7"0$6  3F 
$7436"% / 5.10/>" $7 0;" %"6.74/#8 .# "1"60#.4" 6$#63$0 6.$1@  N. 63##"70 
6/7  .C $7 0;$% 6.$1= ;.C"5"#= 370$1 0;" 6$#63$0 $% 6.9<1"0"4 ?"0C""7 0;" 
"1"60#.4"%@  Thus, the electrode circuit voltage being generated 
within the relay has no connection with the power line.

T;" +,- '()) $74360$.7 #"1/8 30$1$N"% 0;" 1$23$4 /% /7 "1"60#$6/1 6.7B
4360.# 0. 6.9<1"0" 0;" %"6.74/#8 6$#63$0 ?"0C""7 0;" 3<<"# /74 1.C"# 
"1"60#.4"%@  T;3%= C;"7 0;" 1$23$4 6.70/60% 0;" 3<<"# "1"60#.4"= 0;" 
#"%310$7>  .C .: 63##"70 $7 0;$% 6$#63$0 %"0% 3< / ?36O$7> /60$.7 $7 0;" 
1.C"# ?/# .: 0;" 6.#"@  T;$% /60$.7 0"74% 0. 4$5"#0 1$7"% .: 9/>7"0$6 
:.#6" 0. 0;" 6.#" 1">% /74 %"0% 3< /7 /00#/60$.7 0;/0 <311% 0;" /#9/03#" 
$7 0. 6.70/60 C$0; 0;" 1">%= /% %;.C7 $7 L$>3#" P@  T;$% /#9/03#" 9.5"B
9"70 61.%"% 0;" "1"60#.4" /74 1./4 6.70/60%@

T;" 1.C"# 6.70/60% .7 '())BC R"1/8% H0"#9$7/1% Q /74 ')I 6.77"60 0;" 
%"6.74/#8 6$#63$0 0. >#.374 C;"7 1$23$4 6.70/60% 0;" 3<<"# "1"60#.4" 
/74 /60 /% / ;.14$7> 6$#63$0 0. 9/$70/$7 0;" #"1/8 $7 $0% 61.%"4 <.%$0$.7 
370$1 0;" 1$23$4 :/11% ?"1.C 0;" 1.C"# "1"60#.4"@  T;$% ;.14$7> 6$#63$0 
<#.5$4"% 6.70#.1 .: 0;" #"1/8 .5"# /78 4"%$#"4 #/7>" $7 0;" 1$23$4 1"5"1= 
4"<"74$7> .7 0;" 4$%0/76" ?"0C""7 0;" 3<<"# /74 1.C"# "1"60#.4"%@

T;"  .C .: 63##"70 0;#.3>; 0;" 1.C "7"#>8 %"6.74/#8 6$#63$0 $% 5"#8 
%9/11 /74 5/#$"% C$0; 0;" 5.10/>" .: 0;" %"6.74/#8 6.$1@  T;" %"6.74B
/#8 6.$1 $% %"1"60"4 0. .<"#/0" .5"# 0;" #"%$%0/76" .: 0;" 1$23$4 ?"$7> 
6.70#.11"4@  A66.#4$7>18= %$76" 0;"#" $% / C$4" #/7>" .: %"6.74/#8 6.$1% 
:#.9 C;$6; 0. 6;..%"= $0 $% $9<.#0/70 0;/0 6.9<1"0" $7:.#9/0$.7 #">/#4B
$7> 0;" 7/03#" .: 0;" 1$23$4 ?" :3#7$%;"4 C;"7 .#4"#$7> +,- $74360$.7 
#"1/8%@

B/W Controls
I74360$.7 C.70#.1 R"1/8%
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ZUMZ START
ELECTRO\E

ZUMZ STOZ
ELECTRO\E

A@C@ LINE

TO MOTOR STARTER

A ]OO\ \EZEN\A+LE
]ROUN\ RETURN 
CONNECTION TO T^E 
LI_UI\ IS RE_UIRE\

]ROUN\`

Figure 1 - Secondary coil circuit open; armature down. Figure 2 - Secondary coil circuit closed; armature up.
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1500-C RELAY USED FOR PUMP DOWN CONTROL



INSTALLATION INSTRUCTIONS
Relay:  I7%0/11 #"1/8 $7 1"5"1 3<#$>;0 <.%$0$.7@  C.7B
7"60 C$#"% :#.9 AC %3<<18 0. 0"#9$7/1% aJ /74 aK .7 
#"1/8@  M/O" %3#" <.C"# $% .: %/9" #/0"4 5.10/>" /74 
:#"23"768 /% %;.C7 :.# 6.77"60$.7 0. <#$9/#8 6.$1 .7 
#"1/8 4/0/ <1/0"@  R"1/8% 4#/C Q 5.10 /9<"#"%@

Electrodes:  I7%0/11 "1"60#.4"% $7 0/7O .# C"11 ?8 %3%B
<"74$7> 0;"9 5"#0$6/118 :#.9 /7 "1"60#.4" ;.14"# .# 
%.9" .0;"# %3%<"74$7> 9"/7%@  O7" "1"60#.4" %;.314 
?" %"0 /0 4"%$#"4 %0/#0 1"5"1 /74 .7" /0 4"%$#"4 %0.< 
1"5"1@  L.# %"C/>" .# %3#:/6" 4#/$7/>" %39<%= 9/O" 
%3#" "1"60#.4"% /#" ;37> :/# "7.3>; /</#0 %. 0;/0 
:.#"$>7 9/00"#  ./0$7> .7 C/0"# 6/77.0 :.31 "1"60#.4"%@  
S$N" 'S .# 1/#>"# T8<" T- .# T^- C$#" $% #"6.9B
9"74"4 :.# 6.77"60$.7 0. 0;" #"1/8@

CAUTION BB A10;.3>; 0;" "1"60#.4"% /#" 6.77"60"4 0. 
/ 1.C "7"#>8 %"6.74/#8 6.$1 .30<30 C;$6; ;/% $7;"#B
"7018 1.C 63##"70= 0;"#" 9/8 ?" 3< 0. S)) 5.10% ?"0C""7 
0;" "1"60#.4"% .# :#.9 /7 "1"60#.4" 0. >#.374@  HS"" 
S"6.74/#8 C.$1 T/?1"@I  T;3% C$#$7> /74 "1"60#.4"% 
%;.314 ?" $7%0/11"4 0. <#.0"60 <"#%.77"1 :#.9 /66$4"70/1 
6.70/60@

Ground:  A %8%0"9 >#.374 #"03#7 6$#63$0 $% #"23$#"4 
:#.9 0;" $74$6/0"4 #"1/8 0"#9$7/1 0. 0;" 1$23$4 $7 .#4"# 
0. 6.9<1"0" 0;" %"6.74/#8 6$#63$0 .: #"1/8@  Conduit 
should not be used.  I7%0"/4= 6.77"60$.7 %;.314 ?" 
9/4" 4$#"6018 0. 37$7%31/0"4 9"0/1 0/7O= .# 0. 9"0/1 
<$<" 6.77"60"4 0. 0/7O ?"1.C 7.#9/1 1.C 1$23$4 1"5"1@  
I7 C"11%= 6.77"60 >#.374 0. <39< .# 9"0/11$6 C/0"# <$<"@  
L.# 6.76#"0"= C..4= .# $7%31/0"4 0/7O%= 3%" /7 "F0#/ 
6.99.7 "1"60#.4" "F0"74$7> %1$>;018 ?"1.C 0;" 1.7>"%0 
.<"#/0$7> "1"60#.4"@

Secondary Coil:  +"6/3%" 0;" %"6.74/#8 5.10/>" .7 
/11 +,- #"1/8% $% /7 $7436"4 5.10/>" >"7"#/0"4 C$0;$7 
0;" #"1/8 $0%"1:= 0;" %"6.74/#8 6.$1 %;.314 7"5"# ?" 
6.77"60"4 0. /78 %.3#6" .: <.C"#@  b.10/>" .: 0;" 
%"6.74/#8 6.$1 $7%0/11"4 .7 / >$5"7 #"1/8 $% 4"0"#9$7"4 
?8 6.74360$5$08 .: 1$23$4 0. ?" 6.70#.11"4@

Load Connections:  +,- #"1/8% /#" 0C.BC$#" 6.70#.1 
4"5$6"% ;/5$7> 1./4 6.70/60% #/0"4 /0 ' ;<@= %$7>1"B
<;/%"= ''( .# PJ) 5.10% AC .# %0/74/#4 4308 <$1.0 
#/0$7> 3< 0. T)) 5.10% AC@  I7 .<"#/0$.7= 1./4 6.70/60% 
/60 /% / %C$06; 0. .<"7 .# 61.%" / 6$#63$0@  C.77"60$7> 
0;"9 0. /7 "F0"#7/1 1./4 4."% 7.0 $70#.436" / %.3#6" 
.: /10"#7/0$7> 63##"70 $70. 0;" 6$#63$0@

A66.#4$7>18= $7 9/O$7> 6.77"60$.7% :.# 4$#"60 .<"#/0$.7 
.: %$7>1"B<;/%" 1./4% C$0;$7 #/0"4 6/</6$08 .: #"1/8= 
<.C"# 6.77"60$.7% 93%0 ?" 9/4" /% %;.C7 $7 #"1/8 
C$#$7> 4$/>#/9@

T. .<"#/0" ;$>;"# #/0"4 %$7>1"B<;/%" 1./4% .# 0;#""B
<;/%" 1./4%= / 9/>7"0$6 %0/#0"# 93%0 ?" 3%"4@  I7 
9/O$7> 6.77"60$.7% 0. 9.0.# %0/#0"#= :.11.C 4$#"60$.7% 
>$5"7 .7 0;" %0/#0"# C$#$7> 4$/>#/9 :.# 6.77"60$7> 0C.B
C$#" 6.70#.1 4"5$6"%@

        FIELD REPLACEABLE AND CONVERTIBLE CONTACTS

T;" S"#$"% '()) I74360$.7 R"1/8 <#.5$4"% 6$#63$0 5"#%/0$1$08 ?8 .::"#$7> / 6.70/60 O$0 0;/0 /11.C% 
 "14 6.75"#%$.7% :#.9 N@O@ 0. N@C@ .# N@C@ 0. N@O@ 6.70/60 /##/7>"9"70%@  T;$% .<0$.7 /1%. 
/11.C% 8.3 0. /44 .# #"<1/6" 6.70/60% H3< 0. J <"# #"1/8I /% #"23$#"4 :.# "F</7%$.7 .: 8.3# 
1$23$4 1"5"1 6.70#.1 7""4%@

Remove cover plate and armature

N.O. Contact N.C. Contact

L.# / N@O@ 6.70/60= $7%0/11 0;" %0/0$.7/#8 
6.70/60% :/6$7> 0.C/#4 0;" ?.00.9 .: 0;" 
#"1/8 H0.C/#4 0;" /#9/03#"I@

L.# / N@C@ 6.70/60= $7%0/11 0;" %0/0$.7/#8 
6.70/60% :/6$7> $7 0.C/#4 0;" 0.< .: 0;" 
#"1/8 H/C/8 :#.9 0;" /#9/03#"I@

L.# / N@O@ 6.70/60= $7%0/11 
0;" 9.5"/?1" 6.70/60 $7 0;" 
/#9/03#" /%%"9?18 :/6$7> 
0.C/#4 0;" 0.< .: 0;" #"1/8@ 
H/C/8 :#.9 0;" /#9/03#"I

N.O.

N.O.

N.C.

L.# / N@C@ 6.70/60= $7%0/11 0;" 
9.5"/?1" 6.70/60 $7 0;" /#9/03#" 
/%%"9?18 :/6$7> 0.C/#4 0;" 
?.00.9 .: 0;" #"1/8@
H0.C/#4 0;" /#9/03#"I@

CONTACT KIT      PART NO.  15-000001
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Clawson, Michigan 48017  U.S.A.
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INDUCTION RELAY
CONTACT

ARRANGEMENT

WIRING DIAGRAM AND OPERATION

DIRECT OPERATION PILOT OPERATION
TYPICAL 

APPLICATIONS

^$>; L"5"1 S$>7/1 C.70#.1@  L.C 
L"5"1 C30.:: C;"7 C$#"4 $7 %"#$"% 
C$0; S0.< ?300.7 $7 JBC$#" <3%;?30B
0.7 %0/0$.7%@  R"9.0"= 1.7> 4$%0/76" 
/74 1.C 5.10/>" 9/73/1 6.70#.1 
/<<1$6/0$.7%= "06@

S/9" /% '())BA R"1/8 /?.5" 
"F6"<0 0;/0 /7 /44$0$.7/1 N.#9/118 
O<"7 6.70/60 $% <#.5$4"4 0. <"#9$0 
%$9310/7".3% .<"#/0$.7 .: 4$::"#"70 
08<"% .: %"6.74/#8 %$>7/1 4"5$6"% 
$7 #"9.0" 1.6/0$.7%@

L.C L"5"1 S$>7/1 C.70#.1@  ^$>; 
L"5"1 C30.:: C;"7 C$#"4 $7 %"#$"% 
C$0; S0.< ?300.7 $7 JBC$#" <3%;?30B
0.7 %0/0$.7%@  R"9.0"= 1.7> 4$%0/76" 
/74 1.C 5.10/>" 9/73/1 6.70#.1 
/<<1$6/0$.7%= "06@

S/9" /% '())B+ R"1/8 /?.5" 
"F6"<0 0;/0 /7 /44$0$.7/1 N.#9/118 
C1.%"4 6.70/60 $% <#.5$4"4 0. <"#9$0 
%$9310/7".3% .<"#/0$.7 .: 4$::"#"70 
08<"% .: %"6.74/#8 %$>7/1 4"5$6"% 
$7 #"9.0" 1.6/0$.7%@

^$>; .# L.C L"5"1 S$>7/1 C.70#.1@  
^$>; .: L.C L"5"1 C30.:: C;"7 
C$#"4 $7 %"#$"% C$0; S0.< ?300.7 $7 JB
C$#" <3%;?300.7 %0/0$.7%@  C/7 /1%. 
?" 3%"4 0. $70"#1.6O 5/#$.3% 08<"% .: 
%$>7/1 4"5$6"%@

Z39< \.C7 C.70#.1 :.# %"C/>" /74 
%39< <39<%= 6.74"7%/0" #"03#7 
%8%0"9= "06@  L.C L"5"1 C30.:: :.# 
%3?9"#%$?1" <39<%@  N.#9/118 
61.%"4 S.1"7.$4 b/15" C.70#.1 :.# 
4$%6;/#>$7> 1$23$4% :#.9 0/7O%= "06@

1500-A Relay
Single Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     '                 )                 )

1500-C Relay
Single Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     P                 )                 )

1500-B Relay
Single Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     )                 '                 )

1500-E Relay
Single Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     )                 P                 )

1500-D Relay
Single Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     '                 '                 )

1500-C Relay
Two Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     '                 )                 '

CAUTION:  E1"60#.4"% /#" 0"#9$7/1% .: 1$5" "1"60#$6/1 6$#63$0% /74 93%0 ?" $7%0/11"4 0. <#"5"70 /66$4"70/1 6.70/60 ?8 <"#%.77"1@  C.70#.1 
<.C"# 93%0 ?" 4$%6.77"60"4 ?":.#" %"#5$6$7>@

 A GOOD DEPENDABLE GROUND RETURN CONNECTION TO THE LIQUID IS REQUIRED.

Z39< U< C.70#.1 :.# %3<<18 <39<% 
.7 "1"5/0"4 0/7O% /74 0.C"#%= 6/#B
?.7/0.#%= "06@  ^$>; L"5"1 C30.:: :.# 
<39<% /74 5/15"%@  N.#9/118 61.%"4 
S.1"7.$4 b/15" C.70#.1 :.# <1/0$7> 
0/7O /74 ?.$1"# 9/O"B3<= "06@

1500-D Relay
Two Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     )                 '                 '
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A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

]ROUN\

ELECTRO\E
^OL\ER

ELECTRO\ELOA\ CIRCUIT CLOSE\ A+ObE T^IS LEbEL
LOA\ CIRCUIT OZEN +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ \EBENER]IfE\ +ELO- T^IS LEbEL
LOA\ ENER]IfE\ A+ObE T^IS LEbEL

'

R

]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

]ROUN\

ELECTRO\E
^OL\ER

ELECTRO\ELOA\ CIRCUIT OZEN A+ObE T^IS LEbEL
LOA\ CIRCUIT CLOSE\ +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ ENER]IfE\ +ELO- T^IS LEbEL
LOA\ \EBENER]IfE\ A+ObE T^IS LEbEL

'

R

]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT CLOSE\ A+ObE T^IS LEbEL

LOA\ CIRCUIT OZEN +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ \EBENER]IfE\ +ELO- T^IS LEbEL

LOA\ ENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ 

 ]ROUN\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

]ROUN\

ELECTRO\E
^OL\ER

ELECTRO\ELOA\ CIRCUIT A OZEN A+ObE T^IS LEbEL B + CLOSE\
LOA\ CIRCUIT A CLOSE\ +ELO- T^IS LEbEL B + OZEN

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ A ENER]IfE\ +ELO- T^IS LEbEL B + \EBENER]IfE\
LOA\ A \EBENER]IfE\ A+ObE T^IS LEbEL B + ENER]IfE\

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ A

LOA\ + TO ISOLATE\ 
LOA\ CIRCUIT

A

+

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

]ROUN\

ELECTRO\E
^OL\ER

ELECTRO\ELOA\ CIRCUIT A e + OZEN A+ObE T^IS LEbEL
LOA\ CIRCUIT A e + CLOSE\ +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\S A e + ENER]IfE\ +ELO- T^IS LEbEL
LOA\S A e + \EBENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ +

LOA\ A TO ISOLATE\ 
LOA\ CIRCUIT

+

A

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT CLOSE\ A+ObE T^IS LEbEL

LOA\ CIRCUIT OZEN +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ \EBENER]IfE\ +ELO- T^IS LEbEL

LOA\ ENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ 

 ]ROUN\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT OZEN A+ObE T^IS LEbEL

LOA\ CIRCUIT CLOSE\ +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\ ENER]IfE\ +ELO- T^IS LEbEL

LOA\ \EBENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ 

 ]ROUN\



CATALOG NUMBERING SYSTEM

1500  A   L1    S7

          SECONDARY

            COIL VOLTAGE TYPICAL LIQUIDS

 S1 'P b.10% A@C@ M"0/11$6 6$#63$0%

 S2 PK b.10% A@C@ M"0/11$6 6$#63$0%

   A6$4 .# 6/3%0$6 %.130$.7%`  M$1Og +#$7" /74 
 S3 K) b.10% A@C@ %/10 %.130$.7%g Z1/0$7> %.130$.7%g +300"#9$1Og  
  S.3<% 

 S4 Q) b.10% A@C@ -"/O /6$4 .# 6/3%0$6 %.130$.7%`  +""#g +/?8  
  :..4%g L#3$0 h3$6"%

   S"C/>"g M.%0 C/0"#B"F6"<0 5"#8 %.:0g
 S7 PP) b.10% A@C@ Z.00"#8 %1$<g -/0"# %.13?1" .$1 %.130$.7%g  
  S0/#6; %.130$.7%

 S8 JT) b.10% A@C@ b"#8 %.:0 C/0"#g S3>/# %8#3<

 S9 KS) b.10% A@C@ S0"/9 6.74"7%/0"g S0#.7> /16.;.1 %.130$.7%

 S11 S)) b.10% A@C@ \"9$7"#/1$N"4 .# 4$%0$11"4 C/0"#

 S1Z 'P b.10% A@C@ 'R b.10 \@C@ S"7%$7> C$#63$0

 S2Z PK b.10% A@C@ JK b.10 \@C@ S"7%$7> C$#63$0

 S3Z K) b.10% A@C@ (T b.10 \@C@ S"7%$7> C$#63$0

       CONTACT
 ARRANGEMENTS

      NORMALLY
 OPEN  CLOSED

  A  '  )

  B  )  '

  C  P  )

  D  '  '

  E  )  P

  F  J  )

  G  P  '

  H  '  P

  J  )  J

                 LINE
             VOLTAGE

 L1 '')B'P) b.10% (),T) ^f

 L2 P)SBPK) b.10% (),T) ^f

 L3 KK)BKS) b.10% (),T) ^f

 L4 (()BT)) b.10% (),T) ^f

 L5 \3/1 b.10/>" 'P),PK) b.10%
 (),T) ^f

Catalog
Section

A11 6.70/60% #/0"4 /0`
P( A9< R"%$%0$5" /0 'P)= PK)= .# KS) bAC
' ^Z S$7>1" Z;/%" /0 'P) .# PK) bAC
^"/58 \308 Z$1.0 'P) 0. T)) bAC
P A9< R"%$%0$5" /0 'P) b\C
') A9< R"%$%0$5" /0 KS b\C

INDUCTION RELAY
CONTACT

ARRANGEMENT

WIRING DIAGRAM AND OPERATION

DIRECT OPERATION
TYPICAL 

APPLICATIONS

S/9" /% '())B\ R"1/8 /?.5" 
"F6"<0 0;/0 /44$0$.7/1 N.#9/118 
C1.%"4 6.70/60 $% <#.5$4"4 0. <"#9$0 
%$9310/7".3% .<"#/0$.7 .: %"6.74 
<39<@  EF0#/ 6.70/60 6/7 /1%. ?" 
3%"4 :.# %$>7/1 <3#<.%"% $: 4"%$#"4@

Z39< U< .# Z39< \.C7 C.70#.1 :.# 
%/9" /<<1$6/0$.7% 1$%0"4 /?.5" :.# 
+,- '())BC /74 '())B\ R"1/8%@  I0 
$% /1%. %3$0/?1" :.# 3%" $7 6.70#.11$7> 
;84#.<7"39/0$6 0/7O% /74 9.0.#B
$N"4 5/15" $7%0/11/0$.7%@

1500-H Relay
Two Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     )                 P                 '

1500-G Relay
Two Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     '                 '                 '

PILOT OPERATION

CAUTION:  E1"60#.4"% /#" 0"#9$7/1% .: 1$5" "1"60#$6/1 6$#63$0% /74 93%0 ?" $7%0/11"4 0. <#"5"70 /66$4"70/1 6.70/60 ?8 <"#%.77"1@  C.70#.1 
<.C"# 93%0 ?" 4$%6.77"60"4 ?":.#" %"#5$6$7>@

 A GOOD DEPENDABLE GROUND RETURN CONNECTION TO THE LIQUID IS REQUIRED.

S/9" /% '())BC R"1/8 /?.5" 
"F6"<0 0;/0 /44$0$.7/1 N.#9/118 
O<"7 6.70/60 $% <#.5$4"4 0. <"#9$0 
%$9310/7".3% .<"#/0$.7 .: %"6.74 
<39<@  EF0#/ 6.70/60 6/7 /1%. ?" 
3%"4 :.# %$>7/1 <3#<.%"% $: 4"%$#"4@

1500-F Relay
Two Electrode Wiring
C.70/60 A##/7>"9"70

N.#9/118     N.#9/118     ^.14$7>
  O<"7         C1.%"4        C$#63$0

     P                 )                 '

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT A e + CLOSE\ A+ObE T^IS LEbEL

LOA\ CIRCUIT A e + OZEN +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\S A e + \EBENER]IfE\ +ELO- T^IS LEbEL

LOA\S A e + ENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ +

LOA\ A TO ISOLATE\ 
LOA\ CIRCUIT

+

A

 ]ROUN\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT A OZEN A+ObE T^IS LEbEL B + CLOSE\

LOA\ CIRCUIT A CLOSE\ +ELO- T^IS LEbEL B + OZEN

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\S A ENER]IfE\ +ELO- T^IS LEbEL B + \EBENER]IfE\

LOA\ A \EBENER]IfE\ A+ObE T^IS LEbEL B + ENER]IfE\

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ A

LOA\ + TO ISOLATE\ 
LOA\ CIRCUIT

A

+

 ]ROUN\

'

J

(

R

Q

P

K

T

S

')

A@C@
LINE

TO ISOLATE\ 
LOA\ CIRCUIT

ELECTRO\E
^OL\ER

ELECTRO\E
LOA\ CIRCUIT A e + OZEN A+ObE T^IS LEbEL

LOA\ CIRCUIT A e + CLOSE +ELO- T^IS LEbEL

LINE
bOLTA]E

bOLTA]E
SECON\ARc

A@C@
LINE

LOA\S A e + ENER]IfE\ +ELO- T^IS LEbEL

LOA\S A e + \EBENER]IfE\ A+ObE T^IS LEbEL

'

R

 ]ROUN\

Q

(

J

bOLTA]E S

')

SECON\ARc

bOLTA]E
LINE

T

K

P

ELECTRO\E
^OL\ER

ELECTRO\E

LOA\ +

LOA\ A TO ISOLATE\ 
LOA\ CIRCUIT

+

A

 ]ROUN\



4.  Upper Electrode Lead BB A >#.374 $7 1"/4 
C$#" 0. 0;" 3<<"# "1"60#.4" C$11 6/3%" #"1/8 0. 
.<"#/0" :#.9 1.C"# "1"60#.4" .718@  T;$% 6.74$B
0$.7 6/7 ?" 6;"6O"4 .30 /% 4"%6#$?"4 ?"1.C@

D     RELAY WILL NOT DROP OUT
I: #"1/8 C$11 7.0 4#.< .30 C;"7 1$23$4 :/11% ?"1.C 
1.C"# "1"60#.4"= 6;"6O 0;" :.11.C$7> <.$70%`

1.  Lower Electrode Lead BB A >#.374 $7 0;" 
1"/4 C$#" :#.9 r"1/8 0. 1.C"# "1"60#.4" C$11 <#"B
5"70 #"1/8 :#.9 4#.<<$7> .30 .7 1.C 1$23$4 1"5"1@  
I: 4$%0/76" :#.9 ;.14"# 0. #"1/8 $% #"1/0$5"18 %;.#0= 
0;" ?"%0 C/8 0. 6;"6O :.# / >#.374 $% 0. 6.77"60 
/ #"<1/6"9"70 C$#" :#.9 #"1/8 0. 0;" "1"60#.4" 
;.14"# .30%$4" 0;" 6.743$0 /74 0"%0 0;" #"1/8 :.# 
.<"#/0$.7@  I: $0 4#.<% .30 <#.<"#18 $0 $% %/:" 0. 
/%%39" 0;/0 / >#.374 "F$%0% $7 0;" .#$>$7/1 1.C"# 
"1"60#.4" 1"/4 C$#"@

I: #"1/8 $% 1.6/0"4 / 6.7%$4"#/?1" 4$%0/76" :#.9 
"1"60#.4" ;.14"#= 6;"6O :.# >#.374 /% :.11.C%`  
\$%6.77"60 <.C"# 0. #"1/8@  R"9.5" C$#"% :#.9 
0"#9$7/1% $7 "1"60#.4" ;.14"# /74 /11.C 0;"9 0. 
%0$6O 3< 0. "1$9$7/0" <.%%$?$1$08 .: 6.70/60$7> / 
>#.374"4 </#0@  T;"7 03#7 .7 <.C"# 0. #"1/8@  
I: #"1/8 <311% $7= / %;.#0 $% $74$6/0"4 ?"0C""7 
0;" "1"60#.4" 1"/4%= :#.9 ?.0; "1"60#.4"% 0. 
>#.374= .# %"6.74/#8 6.$1 $% %;.#0"4 $70"#7/118@  
I: #"1/8 4."% 7.0 <311 $7= %;.#0 %"6.74/#8 6.$1 
C$0; <$"6" .: $7%31/0"4 C$#" ?8 ?#$4>$7> ?"0C""7 
#"1/8 0"#9$7/1 6.77"60$.7% :.# 3<<"# /74 1.C"# 
"1"60#.4"%@  R"1/8 %;.314 <311 $7 C;"7 0;$% 6.7B
7"60$.7 $% 9/4" /74 4#.< .30 C;"7 6.77"60$.7 
$% ?#.O"7@  I: #"1/8 4."% 7.0 4#.< .30= / %;.#0 0. 
>#.374 $% $74$6/0"4 $7 1.C"# "1"60#.4" 1"/4@  T;$% 
>#.374 9/8 7.0 ?" "7.3>; 0. <311 $7 #"1/8= ?30 $0 
6/7 ?" %3: 6$"70 0. ;.14 #"1/8 $7 .76" $0 ;/% ?""7 
61.%"4 $7 7.#9/1 .<"#/0$.7@

I: /78 .: 0;"%" 6.74$0$.7% "F$%0= 4$%6.77"60 
<.C"# 0. #"1/8 /74 #"<1/6" >#.374"4 C$#"%@

2.  Electrod Holder BB EF6"%%$5" 4$#0 .# 9.$%03#" 
.5"# $7%31/0$.7 /0 "1"60#.4" ;.14"# .# "1"60#.4"% 
6/7 6/3%" :/3108 #"1/8 .<"#/0$.7@  I70"#$.# .: "1"6B
0#.4" ;.14"# /74 $0% 374"#%$4" %;.314 ?" O"<0 
61"/7 /74 4#8@  C.743$0 6.77"60$.7% %;.314 ?" 
9/4" %. 0;/0 7. 6.74"7%/0$.7 6/7 "70"# ;.14"#@  
U74"#%$4" .: 5"#0$6/118 9.370"4 ;.14"#% %;.314 
7"5"# 6.9" $7 6.70/60 C$0; 0;" 1$23$4@  I7%31/0"4 
#.4 "1"60#.4"% %;.314 ?" 3%"4 C$0; ;.#$N.70/118 
9.370"4 ;.14"#%@

E1"60#.4"% %;.314 ?" O"<0 #"1/0$5"18 61"/7 /74 
:#"" .: 4$#0 .# >#"/%"@  C;"6O 0;"9 <"#$.4$6/118 0. 
9/O" %3#" 0;"8 4. 7.0 ?"6.9" :.31"4 C$0;  ./0B
$7> 4"?#$% .# $7%31/0$7> 4"<.%$0%@

3.  Length of lead Wires BB O7 $7%0/11/0$.7% C$0; 
"F6"%%$5" 4$%0/76" B .5"# Q)) :""0 B ?"0C""7 
#"1/8 /74 0/7O= #"1/8 9/8 0"74 0. ;.14 $7 43" 0. 
6/</6$0/76" $7 "1"60#.4" 1$7"% /74 :/$1 0. 4#.< .30 
C;"7 1$23$4 1"/5"% 1.C"# "1"60#.4"@  S$76" 0;"#" 
/#" / 739?"# .: C/8% 0. /6;$"5" #"1$/?1" 1.7> 
4$%0/76" 6.70#.1= 6.9<1"0" $7:.#9/0$.7 #">/#4$7> 
%36; /<<1$6/0$.7% %;.314 ?" %3?9$00"4 0. :/60.#8 
:.# #"6.99"74/0$.7%@

CAUTION
Be sure to disconnect relay control
power before servicing electrodes

or electrode holders.

SERVICE INSTRUCTIONS
+,- #"1/8% /#" 4"%$>7"4 /74 ?3$10 0. #"23$#" / 
9$7$939 .: %"#5$6" $7 0;"  "14@  E/6; .7" $% 
0"%0"4 /74 /4h3%0"4 /0 0;" :/60.#8 0. $7%3#" <.%$B
0$5" .<"#/0$.7 /74 %;.314 7.0 ?" /10"#"4 .# 0/9B
<"#"4 C$0; <#$.# 0. $7%0/11/0$.7@  I: / #"1/8 4."% 7.0 
.<"#/0" <#.<"#18 /:0"# $0 ;/% ?""7 $7%0/11"4= 0;" 
:.11.C$7> $7:.#9/0$.7 C$11 ?" ;"1<:31 $7 4"0"#9$7B
$7> 0;" <#.?/?1" 6/3%"@

A     RELAY WILL NOT PULL IN
I: #"1/8 C$11 7.0 <311 $7 C;"7 1$23$4 6.70/60% 3<<"# 
"1"60#.4"= :/$13#" 0. .<"#/0" $% <#.?/?18 6/3%"4 
?8 .7" .: 0;" :.11.C$7> 6.74$0$.7%`

1.  Power Failure BB A <.C"# :/$13#" 0. #"1/8 6/7 
?" 6/3%"4 ?8 ?#.O"7 C$#"= ?1.C7 :3%"= /7 .<"7 
%C$06;= 1..%" %6#"C= 6.##.4"4 6.77"60$.7= "06@  
C;"6O :.# <.C"# :/$13#" C$0; 5.109"0"# .# 0"%0 
1$>;0 4$#"6018 .7 #"1/8 1$7" 0"#9$7/1% HN.@J /74 K 
.7 /11 +,- #"1/8%I@ A1%. 6;"6O 5.10/>" /0 9.0.# 
%0/#0"# 1$7" 0"#9$7/1% /74 .5"#1./4 ;"/0"#% .7 
9.0.# %0/#0"# 0. ?" %3#" 0;"8 ;/5" 7.0 0#$<<"4@

2.  Open Coils BB C.$1% 3%"4 $7 +,- #"1/8% 5"#8 
#/#"18 :/$1 371"%% %0#36O ?8 1$>;07$7> .# %3?h"60"4 
0. %.9" %"5"#" .5"#B5.10/>" 6.74$0$.7@  T. 
6;"6O 6.$1%= 4$%6.77"60 "1"60#.4" 6.77"60$.7% 
:#.9 #"1/8 0"#9$7/1%= /<<18 1$7" 5.10/>" 0. 0;" 
<#$9/#8 6.$1= /74 0.36; ?.0; "74% .: %"6.74/#8 
6.$1 C$0; /7 $7%31/0"4 h39<"# C$#"@  R"1/8 %;.314 
<311 $7 C;"7 0;" h39<"# $% 6.77"60"4 /74 :/11 .30 
C;"7 0;" h39<"# $% #"9.5"4@  L/$13#" 0. 4. %. 
$74$6/0"% 0;/0 .7" .: 0;" 6.$1% $% .<"7@  I: /7 .<"7 
6.$1 $% :.374= 6.70/60 4"/1"# .# 0;" :/60.#8 :.# / 
#"<1/6"9"70 #"1/8@

3.  Poor Ground Connections BB +,- $74360$.7 
#"1/8% 0;/0 .<"#/0" :#.9 / %$7>1" "1"60#.4" B $@"@= 
T8<"% '())BA= C= += E /74 \ B C$11 7.0 :3760$.7 
371"%% / >..4 4"<"74/?1" >#.374 6.77"60$.7 $% 
9/4" 0. 6.9<1"0" 0;" %"6.74/#8 6$#63$0 :#.9 .7" 
"74 .: 0;" %"6.74/#8 6.$1 0;#.3>; 0;" "1"60#.4" 
/74 1$23$4= /74 ?/6O 0;#.3>; >#.374 0. 0;" .0;"# 
%$4" .: 0;" %"6.74/#8 6.$1@  I: %36; / #"1/8 4."% 
7.0 .<"#/0" C;"7 1$23$4 6.70/60% 0;" "1"60#.4"= 
6;"6O >#.374 6.77"60$.7 0. ?" %3#" $0 6.9<1$"% 
C$0; $7%0/11/0$.7 $7%0#360$.7%@

4.  Broken Wires BB A ?#.O"7 C$#" :#.9 #"1/8 0. 
"$0;"# "1"60#.4" C$11 <#"5"70 #"1/8 :#.9 .<"#/0B
$7>@  +#.O"7 C$#"% 6/7 ?" 6;"6O"4 ?8 %;.#0$7> 
0;" 3<<"# /74 1.C"# "1"60#.4" 1"/4% 0.>"0;"# 
/0 0;" "1"60#.4" ;.14"#@  I: #"1/8 :/$1% 0. <311 $7= 
.7" .# ?.0; .: 0;" "1"60#.4" 1"/4% $% .<"7@  T;" 
$74$5$43/1 1"/4% 6/7 0;"7 ?" 6;"6O"4 ?8 #377$7> 
/ 0"9<.#/#8 C$#" :#.9 0;" #"1/8 0. ;.14"# .30%$4" 
6.743$0@  I: #"1/8 <311% $7= $0 9/8 ?" /%%39"4 0;/0 
?#"/O $% ?"0C""7 0;" ;.14"# /74 0;" "1"60#.4"%@  
T;$% 6/7 ?" 6;"6O"4 ?8 %;.#0$7> ?"0C""7 0;" 
"1"60#.4" 0$<% C$0; /7 $7%31/0"4 h39<"#@

5.  Low Secondary Voltage BB I: 0;" %"6.74/#8 
6.$1 5.10/>" $% 0.. 1.C :.# 0;" #"%$%0/76" .# 6.7B
4360$5$08 .: 0;" 1$23$4 ?"$7> 6.70#.11"4= 0;" #"1/8 
C$11 7.0 <311 $7 B .# $0 C$11 ?3NN /74 6;/00"# ?":.#" 
<311$7> $7@  I7 "$0;"# 6/%"= 0;" #"1/8 %;.314 ?" 
#"<1/6"4 C$0; .7" C;$6; ;/% / ;$>;"# 5.10/>" 
%"6.74/#8 6.$1@  HS"" T/?1"@I  I: $7 4.3?0 /?.30 
<#.<"# 6.$1 %"1"60$.7= :3#7$%; :/60.#8 C$0; 4"0/$1% 
.7 1$23$4 B .# %"74 %/9<1" :.# 0"%0@

6.  Fouled Electrodes BB A663931/0$.7 .: 4$#0= 
>#"/%" .# .0;"# 4"<.%$0% .7 0;" 3<<"# "1"60#.4" 
C$11 $7%31/0" $0 /74 <#"5"70 #"1/8 :#.9 <311$7> $7@

I: 0;$% .663#%= 0;" "1"60#.4"% %;.314 ?" $7%<"60"4 
/74 61"/7"4 /0 #">31/# $70"#5/1% /% #"23$#"4 
0. "1$9$7/0" 0;" 4$: 63108@  I: 373%3/1 23/70$0$"% 
.: .$1= >#"/%"= .# %134>" /74 "76.370"#"4= 0;" 
"1"60#.4"% 6/7 ?" 9.370"4 $7%$4" / <$<" 0;/0 $% 
 3%;"4 C$0; 61"/7 C/0"#@  A Ki <$<" %;.314 ?" 
3%"4 B C$0; 0;" ?.00.9 1.6/0"4 ?"1.C 0;" 1.C"%0 
C/0"# 1"5"1= /74 5"70 ;.1"% <#.5$4"4 /0 0.< %. 
0;/0 0;" 1"5"1 $7%$4" /74 .30%$4" 0;" <$<" C$11 ?" 
0;" %/9"@  A %9/11  .C .: C/0"# "70"#$7> 0;" 0.< 
.: 0;" <$<" C$11 6/3%" /7 .30C/#4  .C .: C/0"# 
:#.9 0;" ?.00.9 .: 0;" <$<" /74 <#"5"70 374"%$#B
/?1" 9/0"#$/1 :#.9 "70"#$7>@  T;3%= 0;" "1"60#.4"% 
;/5" / 61"/# %3#:/6" .7 C;$6; 0. .<"#/0" /74 C$11 
%0/8 61"/7@

7.  Electrodes Too Short BB I0 $% <.%%$?1" :.# /7 
$7%0/11/0$.7 0. ?" 6.9<1"0"4 $7 C;$6; 0;" 3<<"# 
"1"60#.4" $% %3%<"74"4 /0 / <.$70 C;"#" 0;" 1$23$4 
6/77.0 9/O" 6.70/60@  A11 $7%0/11/0$.7% %;.314= 
.: 6.3#%"= ?" 6;"6O"4 0. 9/O" %3#" 0;/0 <#.<"# 
"1"60#.4" 1"7>0;% /#" <#.5$4"4@

B     NOISY RELAY OPERATION
I: 0;" #"1/8 :3760$.7% <#.<"#18 ?30 $% 7.$%8 $7 .<"#B
/0$.7= $0 6.314 ?" 6/3%"4 ?8 0;" :.11.C$7>`

1.  Poor Electrode Connections BB I: C$#" %3%B
<"74"4 "1"60#.4"% /#" 3%"4 B /74 ;/5" "$0;"# 
?""7 1.%0 .# 7.0 <#.<"#18 6.77"60"4 B #"%310/70 
$76#"/%" $7 #"%$%0/76" $% %"6.74/#8 6$#63$0 9/8 
6/3%" #"1/8 0. ?3NN .# 6;/00"# $7 .<"#/0$.7@  T;$% 
6.74$0$.7 6/7 ?" 6.##"60"4 ?8 6;"6O$7> 0. %"" 
0;/0 <#.<"# "1"60#.4" 6.77"60$.7% /#" 9/4"@  
EF6"%%$5" /663931/0$.7 .: 4$#0= >#"/%" .# .0;"# 
4"<.%$0% .7 0;" "1"60#.4"% 6/7 /1%. #"%310 $7 7.$%8 
#"1/8 .<"#/0$.7 B $7 C;$6; 6/%" <"#$.4$6 61"/7$7> 
C$11 "1$9$7/0" 0;" <#.?1"9@

2.  Low Secondary Voltage BB I: #"%$%0/76" .: 
0;" 1$23$4 ?"$7> 6.70#.11"4 $% /0 0;" 3<<"# "74 .: 
0;" %"7%$0$5$08 #/7>" .: 0;" #"1/8 %"6.74/#8 6.$1= 
7.$%8 .<"#/0$.7 9/8 #"%310@  S"7%$0$5$08 9/8 ?" 
$76#"/%"4 %1$>;018 ?8 $70"#6;/7>$7> 0;" >#.374 
/74 1.C"# "1"60#.4" 6.77"60$.7% /0 0;" #"1/8@  
I: 0;$% 4."% 7.0 6.##"60 0;" 6.74$0$.7= 0;" #"1/8 
%;.314 ?" #"<1/6"4 C$0; .7" ;/5$7> / ;$>;"# 5.10B
/>" %"6.74/#8 6.$1@

C     ONE LEVEL OPERATION
I: / #"1/8 .<"#/0"% /0 .7" 1"5"1 .718 B %0/#0$7> /74 
%0.<<$7> /0 .7" "1"60#.4"= 6;"6O 0;" :.11.C$7>`

1.  Electrode Wires BB I: C$#"% ?"0C""7 #"1/8 /74 
"1"60#.4"% /#" $70"#6;/7>"4= #"1/8 C$11 7.0 .<"#B
/0" .5"# #/7>" $7 1"5"1 ?30 :#.9 3<<"# "1"60#.4" 
.718@  T. 6.##"60= %$9<18 #"5"#%" 6.77"60$.7% 
B "$0;"# /0 #"1/8 .# /0 "1"60#.4"%@

2.  Ground Connection BB Z..# >#.374 6.7B
7"60$.7 C$11 <#"5"70 ;.14$7> 6$#63$0 :#.9 :3760$.7B
$7> /74 6/3%" #"1/8 0. .<"#/0" :#.9 0;" 3<<"# 
"1"60#.4" .718@  T;$% 6/7 ?" "/%$18 6.##"60"4 ?8 
9/O$7> %3#" 0;/0 >#.374 6.77"60$.7% 6.7:.#9 
C$0; I7%0/11/0$.7 I7%0#360$.7%@

3.  Holding Circuit BB I: 0;" ;.14$7> 6$#63$0 $% 7.0 
61.%$7>= 0;" #"1/8 C$11 .<"#/0" :#.9 0;" 3<<"# 
"1"60#.4" .718@  S$76" 0;" ;.14$7> 6$#63$0 6.70/60 
6/##$"% .718 / %9/11 63##"70= / %1$>;0  19 .: >#"/%" 
.# 4$#0 6/7 %.9"0$9"% <#"5"70 <#.<"# 61.%3#"@  T. 
6.##"60= #3? 6.70/60 %3#:/6" C$0; / 61"/7 </<"#@  
\. 7.0 3%" %/74 </<"# .# "9"#8 61.0;@



-$0; 0;" "F6"<0$.7 .: <#.4360% %36; /% .$1= >/%.1$7"= /7$9/1  :/0% 
/74 .0;"# %$9$1/# <#.4360%= 9.%0 1$23$4% /74 %.9" 9.$%0 ?31O 9/0"B
#$/1% ;/5" %3: 6$"70 6.74360$5$08 0. 3%" +,- 1"5"1 4"0"60$7> #"1/8%@  
T;" S"#$"% '()) #"1/8 6/7 ?" 3%"4 .7 1$23$4% C$0; #"%$%0/76" 3< 
0. /?.30 Q)=))) .;9B69 H6.74360$5$08 0. '' 9$6#.9;.,69I@  L.# 
1$23$4% C$0; ;$>;"# #"%$%0/76" 0;" +,- S"#$"% (P #"1/8 4"%6#$?"4 $7 
C/0/1.> S"60$.7 (P)) 93%0 ?" 3%"4 :.# /<<1$6/0$.7% 3< 0. 'P 9">B
.;9% #"%$%0/76"@  T;" 5/<.# /?.5" %.9" 1$23$4% $% 6.7%$4"#"4 /7 
"F<1.%$5" ;/N/#4 /74 $7 0;"%" 6/%"% 0;" +,- S"#$"% (J #"1/8 C$0; 
LM /<<#.5"4 $70#$7%$6/118 %/:" %"7%$7> 6$#63$0 %;.314 ?" 3%"4@  S"" 
C/0/1.> S"60$.7 (J))@  

L$23$4% %36; /% 9$1O /74 ?""#= /74 %.9" <;/#9/6"30$6/1 <#.4360% 
C$11 :./9 43#$7> <#.6"%%$7>@  T;" 1$23$4 <;/%" $% /1C/8% / ?"00"# 
6.74360.# 0;/7 0;" :./9= /74 C;"7 0;" $70"#:/6" 1"5"1 $% 0. ?" 
4"0"60"4= 0;" #"1/8 %"7%$0$5$08 93%0 ?" 6/#":3118 %"1"60"4 /74 $0 
C.314 ?" C"11 0. 6;"6O 0;" :/60.#8 :.# .3# #"6.99"74/0$.7@

-$0; 7"/#18 () 8"/#% .: "F<"#$"76" +,- ;/% 6.9<$1"4 / ;$%0.#8 .: 
/<<1$6/0$.7% $7 9.%0 9/h.# $743%0#$"% /#.374 0;" C.#14@  I: 8.3 ;/5" 
23"%0$.7% #">/#4$7> 0;" <#.<"# #"1/8 %"1"60$.7= C#$0" 3%= <;.7" 3%= 
.# %"74 / %/9<1" :.# 0"%0@  C;/76"% /#" 0;/0 C" ;/5" 0;" /7%C"# 
:.# 8.3@

CONDUCTIVE LIQUIDS

T;" :.11.C$7> #"6.99"74/0$.7% /#" %/0$%:/60.#8 :.# >"7"#/1 3%"= 
?30 ?"6/3%" 0;" 6.74360$5$08 .: 1$23$4% 5/#$"% >#"/018 C$0; 6.76"7B
0#/0$.7= <3#$08= 0"9<"#/03#" /74 .0;"# :/60.#%= %.9" /<<1$6/0$.7% 
9/8 #"23$#" / 4$::"#"70 %"1"60$.7@

A 739?"# .: 0;" <#.4360% 1$%0"4 /#" <#.436"4 /% %.1$4% %36; /% 
6#8%0/1% .# <.C"#%= /74 .3# #"1/8 %"1"60$.7 $% ?/%"4 .7 0;" 7.#9/118 
3%"4 6.99"#6$/1 %.130$.7% .: 0;"%" 9/0"#$/1%@

TYPICAL LIQUIDS

Liquid Description   Secondary Coil
A6"0$6 A6$4 B U< 0. R(j Q) b.10
 B R( 0. Q)j PP) b.10
 B ]1/6$/1 U%" (P))B^ R"1/8
A6"0.7"  U%" (P))B^= (J)) .# (K)) R"1/8
A6$4% B ]"7"#/1 K) .# Q) b.10
         B A7;84#.3% U%" (P))B^ R"1/8
A16.;.1%  U%" (P))B^= (J)) .# (K)) R"1/8
A1O/1$"% B ]"7"#/1 K) .# Q) b.10
             B A7;84#.3% U%" (P))B^ .# (K)) R"1/8
A139 S.130$.7% PP) b.10
A139$739 S31<;/0" Q) b.10
A139$739 ^84#.F$4" Q) b.10
A9$7. A6$4%  Q) b.10
A99.7$/BA7;84#.3% L$23$4 U%" (P))B^ R"1/8
A99.7$39 C;1.#$4" K) b.10
A99.7$39 ^84#.F$4" HA99.7$/I PP) b.10
A99.7$39 N$0#/0" U%" (J)) .# (K)) R"1/8
A99.7$39 S31<;/0" PP) b.10
+/?8 L..4%  Q) b.10
+/#$39 C;1.#$4" K) b.10
+/#$39 N$0#/0" K) b.10
+""#  Q) b.10
+1/6O L$23.#  K) b.10
+1..4  PP) b.10
+.#/F B U< 0. ')j PP) b.10
          B ]#"/0"# 0;/7 ')j Q) b.10
+.#$6 A6$4  PP) b.10
+#"/4 \.3>; Q) b.10
+300"#9$1O  PK .# K) b.10
C/49$39 C;1.#$4" K) b.10
C/O" +/00"#  PP) b.10
C/16$39 C;1.#$4" K) b.10
C/16$39 ^84#.F$4" PP) b.10
C/#?.1$6 A6$4 B U< 0. Q)j PP) b.10
            B Q) 0. '))j U%" (P))B^ .# (K)) R"1/8
C/0%3<  Q) b.10
C/3%0$6 S.4/ HS.4$39 ^84#.F$4"I K) b.10
C"9"70 S13##8 PP) b.10
C;#.9$6 A6$4 K) b.10
C$0#$6 A6$4  K) .# Q) b.10
C.::""  Q) b.10
C.74"7%/0" B O#4$7/#8 -/0"# KS) b.10
  B \@I@ -/0"# U%" (P))B^ R"1/8
C.#7 S8#3<  KS) b.10
C.#7 B C#"/9 S081" Q) b.10
E0;81"7" ]186.1 U%" (P))B^ .# (K)) R"1/8
L"##$6 C;1.#$4" Q) .# PP) b.10
L"##.3% S31<;/0" PP) b.10

Liquid Description   Secondary Coil
L.#9/14";84" U%" (P))B^ R"1/8
L.#9$6 A6$4 B U< 0. R(j Q) b.10
                   B R( 0. Q)j PP) b.10
]186"#$7" H]186"#.1I U%" (P))B^ R"1/8
^84#.6;1.#$6 A6$4 K) b.10
^84#. 3.#$6 A6$4 B U< 0. P)j PP) b.10
                            B A?.5" P)j K) b.10
^84#. 3.#%$1$6$6 A6$4 Q) b.10
^84#.>"7 Z"#.F$4" U%" (P))B^= (J)) .# ((') R"1/8
d/9% e d"11$"% JT) b.10
d3$6"% B L#3$0 e b">"0/?1" K) .# Q) b.10
L"9.7 O$1 E%%"76" U%" (P))B^ R"1/8
L$>7$0" S)) b.10
L$0;$39 C;1.#$4" K) b.10
M/>7"%$39 ^84#.F$4" Q) b.10
M/8.77/$%" PP) b.10
M"0;/7.1 U%" (P))B^ .# (J)) R"1/8
M"0;81 E0;81 k"8%0.7" HMEkI U%" (P))B^ R"1/8
M$1O K) b.10
M.1/%%"% PP) b.10
M3#$/0$6 A6$4 K) b.10
M3%0/#4 K) b.10
N$0#$6 A6$4 K) .# Q) b.10
O#/7>" d3$6" Q) b.10
Z/<"# S0.6O PP) b.10
Z"7$6$11$7 PP) b.10
Z;.%<;.#$6 A6$4 K) b.10
Z1/0$7> S.130$.7% K) .# Q) b.10
S/10% B C;"9$6/1 K) .# Q) b.10
S.4$39 C/#?.7/0" HS.4/ A%;I Q) b.10
S.4$39 C;1.#$4" HT/?1" S/10I K) b.10
S.4$39 ^84#.F$4" HC/3%0$6 S.4/I K) b.10
S.4$39 ^8<.6;1.#/0" K) b.10
S.4$39 S$1$6/0" H-/0"# ]1/%%I Q) b.10
S.3<% K) b.10
S0/#6; S.130$.7% PP) b.10
S3>/# B L.C C.76"70#/0$.7% PP) b.10
          B ^$>; C.76"70#/0$.7% JT) b.10
S31<;3#$6 A6$4 K) b.10
b$7">/# Q) b.10
-/0"# B S"/ K) b.10
          B O#4$7/#8 Z.0/?1" PP) b.10
          B O#4$7/#8 S.:0 JT) b.10
          B O#4$7/#8 C.74"7%/0" KS) b.10
          B Z3#$ "4 \$%0$11"4 S)) b.10 .# (P))B^ R"1/8
          B Z3#$ "4 \"$.7$N"4 U%" (P))B^ R"1/8
f$76 C;1.#$4" K) b.10

')S) N@ C#..O% R./4   l   C1/C%.7= MI  KS)'R
S))BTJ(B)PSQ   l   PKSBKJ(B)R))   l   L/F` PKSBKJ(BS'P)

CCC@/9"0"O/<0@6.9   l   CCC@/9"0"O@6.9
(''

'())@MPRP
)J,)K@f'K(
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