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OPEN HEATER / LAMP DETECTOR
The relay may be used to provide an alarm signal to indicate an open 
heater element. The current-carrying wire is routed through the window 
opening. With the"EL" (Energized on Low current) option, when the 
heater element draws current above the trip point, the relay remains de-
energized. If the element becomes open, the current level will be 
reduced, causing the relay to become energized. Supply power is 
constantly supplied to the relay with the "A" connection and the relay will 
cycle every time the temperature controller cycles. Using the alternate 
connection with line "B", power is provided to the relay only when the 
temperature controller is cycled on. With this connection, the relay will 
energize only when the element is open.

The trip ranges shown on page 15 represent one wire pass through the 
window opening. The trip range may be changed by threading the 
current-carrying wire through the window opening several times, as 
shown above. The "actual" trip range would be the relay name plate 
range divided by the number of wire passes through the opening. For 
example, a name plate range of 6.0 to 60 ACA with three wire passes 
would provide an actual range of 2.0 to 20 ACA (6�3=2.0 & 60�3=20).
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EXTERNAL CURRENT TRANSFORMERS
The relay may be used with an external split or solid-core current 
transformer. The external transformer can be used to access remote 
loads or where the current-carrying wire is too large to fit through the 
window opening in the relay. A standard, 5 Amp secondary, commercial 
grade current transformer (see page 25) would be attached with the 
secondary leads threaded twice through the window opening, as 
illustrated. The trip range option "110" (1.0 to 10 ACA) would then 
provide full-scale adjustment for the transformer.

MOTOR OVER / UNDER MONITOR
The relay may be used to monitor the operational load of a motor. One 
leg of the motor wiring is routed through the window opening. With the 
"EH" (Energized on High) option, when the motor current draw exceeds 
the trip point, the relay will energize and open the motor starter. The time 
delay would be set long enough to inhibit tripping during high inrush 
starting current. Note that an electrical fuse and other overload devices 
will still be required for complete motor protection.

ONE-WIRE PASS THREE-WIRE PASS

CONNECTION TO INDICATOR LAMP
The current switch may be used to drive directly an indicating lamp.  
When using the AC output version, either of the two black leads may be 
attached to the power source.  A snubber network is required when 
connecting to an indictive device such as an electromechanical relay.

CONNECTION TO PLC
The current switch may be connected directly to a PLC.  Supply power 
may be provided from the PLC, as shown, or from an external power 
source.  When using a transistor output, the negative or black lead from 
the switch is attached to the negative side of the supply.  
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OPEN HEATER / LAMP DETECTOR
The relay may be used to provide an alarm signal to indicate an open 
heater element. The current-carrying wire is routed through the window 
opening. With the"EL" (Energized on Low current) option, when the 
heater element draws current above the trip point, the relay remains de-
energized. If the element becomes open, the current level will be 
reduced, causing the relay to become energized. Supply power is 
constantly supplied to the relay with the "A" connection and the relay will 
cycle every time the temperature controller cycles. Using the alternate 
connection with line "B", power is provided to the relay only when the 
temperature controller is cycled on. With this connection, the relay will 
energize only when the element is open.

The trip ranges shown on page 15 represent one wire pass through the 
window opening. The trip range may be changed by threading the 
current-carrying wire through the window opening several times, as 
shown above. The "actual" trip range would be the relay name plate 
range divided by the number of wire passes through the opening. For 
example, a name plate range of 6.0 to 60 ACA with three wire passes 
would provide an actual range of 2.0 to 20 ACA (6÷3=2.0 & 60÷3=20).
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EXTERNAL CURRENT TRANSFORMERS
The relay may be used with an external split or solid-core current 
transformer. The external transformer can be used to access remote 
loads or where the current-carrying wire is too large to fit through the 
window opening in the relay. A standard, 5 Amp secondary, commercial 
grade current transformer (Section F, Pages 92-105) would be attached with the 
secondary leads threaded twice through the window opening, as 
illustrated. The trip range option "110" (1.0 to 10 ACA) would then 
provide full-scale adjustment for the transformer.

MOTOR OVER / UNDER MONITOR
The relay may be used to monitor the operational load of a motor. One 
leg of the motor wiring is routed through the window opening. With the 
"EH" (Energized on High) option, when the motor current draw exceeds 
the trip point, the relay will energize and open the motor starter. The time 
delay would be set long enough to inhibit tripping during high inrush 
starting current. Note that an electrical fuse and other overload devices 
will still be required for complete motor protection.

ONE-WIRE PASS THREE-WIRE PASS

CONNECTION TO INDICATOR LAMP
The current switch may be used to drive directly an indicating lamp.  
When using the AC output version, either of the two black leads may be 
attached to the power source.  A snubber network is required when 
connecting to an indictive device such as an electromechanical relay.

CONNECTION TO PLC
The current switch may be connected directly to a PLC.  Supply power 
may be provided from the PLC, as shown, or from an external power 
source.  When using a transistor output, the negative or black lead from 
the switch is attached to the negative side of the supply.  

MOTOR OVER / UNDER MOTOR
The relay may be used to monitor the operational load of a motor. One leg of the
motor wiring is routed through the window opening. With the “EH” (Energized on
High) trip status, when the motor current draw exceeds the trip point, the relay will
energize and open the starter motor. The time delay would be set long enough to in-
hibit tripping during high inrush starting current. Note that an electrical fuse and other
overload devices will be required for complete motor protection.

CONNECTION TO INDICATOR LAMP
The current switch may be used to directly an indicating lamp. When using the AC
output version, either of the two black leads may be attached to the power source.
A snubber network is required when connecting to a indictive device such as a eletro-
mechanical relay. 

CONNECTION TO PLC
The current switch may be connected directly to a PLC. Supply power may be provided
from the PLC, as shown, or from an external power source. When using a transistor
output, the negative or black lead from the switch is attached to the negative side of
the supply. 

EXTERNAL CURRENT TRANSFORMERS
The relay may be used with an external split or solid-core current transformer. The external
transformer can be used to access remote loads or where the current-carrying wire is too
large to fit through the window opening in the relay.  A standard, 5 amp secondary, commer-
cial grade current transformer (Section F, Pages 94-107) would be attached with the second-
ary leads threaded twice through the window opening, as illustrated. The trip range option
-110 (1.0 to 10 ACA) would then provide full-scale adjustment for the transformer. 

ONE WIRE PASS            THREE WIRE PASS
The trip ranges shown on Page 63 represent on wire pass through the window open-
ing. The trip range may be changed by threading the current-carrying wire through
the window opening several times, as shown above. The “actual” trip range would be
the relay name plate range divided by the number of wire passes through the open-
ing. I.E. a name plate range of -660 (6.0 to 60 ACA) with three wire passes would
provide an actual range of 2.0 to 20 ACA (6/3=2.0 & 60/3=20).

OPEN HEATER / LAMP DETECTOR
The relay may be used to provide an alarm signal to indicate an open heater element.
The current-carrying wire is routed through the window opening. With the “EL” (En-
ergized on Low) current status option, when the heater element draws current above
the trip point, the relay remains de-energized. If the element becomes open, the
current level will be reduced causing the relay to become energized. Supply power
is constantly supplied to the relay with the “A” connection and the relay will cycle
every time the temperature controller cycles. Using the alternate connection with
line “B”, power is provided to the relay only when the temperature controller is cy-
cled on. With this connection, the relay will energize only when the element is open. 



CR
 M

ag
ne

tic
s, 

Inc
.   

35
00

 Sc
ar

let
 O

ak
 Bl

vd
.   

St.
 Lo

uis
  M

O 
 U

SA
  6

31
22

  V
: 6

36
-3

43
-8

51
8  

F: 
63

6-
34

3-
51

19
We

b: 
htt

p:/
/w

ww
.cr

ma
gn

eti
cs.

co
m 

 
E-m

ail
: s

ale
s@

crm
ag

ne
tic

s.c
om

Cu
rre

nt 
Se

ns
ing

 Re
lay

VO
LTA

GE
LO

AD
 TY

PE
24

0 V
AC

24
0 V

AC

N.
O.

 CO
NT

AC
T

N.
C. 

CO
NT

AC
T

Re
sis

tiv
e

Mo
tor

20
A

2H
P

10
A

1/
2 H

P
12

5 V
AC

28
 VD

C
Mo

tor
Re

sis
tiv

e
1H

P
20

A

1/
4 H

P

10
A

Th
e 

CR
43

95
Se

rie
s, 

Cu
rr

en
t S

en
sin

g 
Re

la
y 

pr
ov

id
es

 a
n 

ef
fe

c-
tiv

e 
an

d 
hi

gh
ly

 st
ab

le
 m

et
ho

d 
fo

r m
on

ito
rin

g 
el

ec
tri

ca
l c

ur
re

nt
.

Th
e 

cu
rr

en
t-c

ar
ry

in
g 

w
ire

 is
 ro

ut
ed

 th
ro

ug
h 

th
e 

op
en

in
g 

ex
te

nd
-

in
g 

fro
m

 th
e 

to
p 

of
 th

e 
ca

se
. W

he
n 

cu
rr

en
t r

ea
ch

es
 th

e 
le

ve
l s

et
by

 th
e 

tri
p 

po
in

t a
dj

us
tm

en
t, 

th
e 

re
la

y 
tri

ps
 a

nd
 st

ar
ts 

th
e 

ad
-

ju
sta

bl
e 

tim
er

. A
fte

r t
he

 ti
m

er
 c

yc
le

s t
he

 e
le

ctr
om

ec
ha

ni
ca

l r
el

ay
is 

en
er

gi
ze

d.
 A

 p
re

ci
sio

n 
vo

lta
ge

 re
fe

re
nc

e 
ci

rc
ui

t e
ns

ur
es

 a
hi

gh
ly

 re
pe

at
ab

le
 tr

ip
 p

oi
nt

.

Ap
pl

ica
ti

on
s

M
on

ito
r E

le
ctr

ic
al

 H
ea

te
r E

le
m

en
ts

Se
ns

e 
M

ot
or

 O
ve

r/
Un

de
r L

oa
ds

De
te

ct 
La

m
p 

bu
rn

-o
ut

In
di

ca
te

 P
ha

se
 Lo

ss

Fe
at

ur
es

Va
ria

bl
e 

Tr
ip

 P
oi

nt
 a

nd
 T

im
e 

De
la

y
M

on
ito

rs
 C

ur
re

nt
s f

ro
m

 1
 A

C 
to

 1
00

 A
C 

A
m

ps
El

ec
tri

ca
l I

so
la

tio
n 

Be
tw

ee
n 

Ci
rc

ui
ts

O
ut

pu
t R

el
ay

 R
at

ed
 u

p 
to

 2
0 

A
m

ps
LE

D 
Tr

ip
 S

ta
tu

s I
nd

ic
at

or
De

ad
 B

an
d 

Pr
ev

en
ts 

Re
la

y 
Ch

at
te

r
Ca

lib
ra

te
d 

Di
al

 O
pt

io
n 

Av
ai

la
bl

e
Ex

te
rn

al
 C

ur
re

nt
 Tr

an
sfo

rm
er

s A
va

ila
bl

e

Sp
ec

if
ica

ti
on

s
M

ou
nt

in
g:

3/
16

” 
di

a.
 c

le
ar

an
ce

 h
ol

es
 o

n 
115

/1
6 ”

 b
y 

215
/1

6 ”
ce

nt
er

s
En

vi
ro

nm
en

ta
l:

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
: -

30
° C

 to
 +

60
° C

St
or

ag
e 

Te
m

pe
ra

tu
re

: -
55

° C
 to

 +
85

° C
 

Po
w

er
-O

n 
De

la
y:

 1
00

 M
S 

M
A

X
Hy

ste
re

sis
: 5

%
 M

ax
.

In
pu

t S
up

pl
y 

Po
w

er
:

Te
rm

in
al

s: 
21/

4 ”
 M

al
e 

Q
C

Ty
pi

ca
l 8

0m
A

M
ax

. 1
00

m
A

Se
ns

ed
 C

ur
re

nt
:

M
ax

. C
on

tin
uo

us
: 2

00
%

 F
ul

l S
ca

le
Fr

eq
ue

nc
y:

 6
0-

40
0 

Hz
 *

*A
ll 

sp
ec

ifi
ca

tio
ns

 fo
r o

pe
ra

tio
n 

at
 6

0 
Hz

 o
nl

y
W

ei
gh

t 0
.5

 LB
S.

Re
gu

la
to

ry
 A

ge
nc

ie
s

OU
TP

UT
 O

PT
IO

NS
Th

e 
Re

la
y 

is 
av

ai
la

bl
e 

w
ith

 th
re

e 
di

ffe
re

nt
 o

ut
pu

t
co

nf
ig

ur
at

io
ns

, e
le

ctr
om

ec
ha

ni
ca

l r
el

ay
, o

p-
to

iso
la

te
d 

N
PN

 tr
an

sis
to

r o
r o

pt
oi

so
la

te
d 

tri
ac

.
Sp

ec
ify

 d
es

ire
d 

se
le

cti
on

 in
 p

ar
t n

um
be

r.

DC
 S

W
IT

CH
IN

G 
(-N

PN
)

Vc
e 

(fu
ll 

of
f):

 3
0 

VD
C 

m
ax

.
Isi

nk
 (f

ul
l o

n)
: 1

20
 m

AD
C 

m
ax

.@
 ra

ted
 fu

ll-
on

Vc
e 

(fu
ll 

on
): 

1.
5 

VD
C 

@
 1

20
 m

A
DC

 Is
in

k
O

ff 
sta

te
 le

ak
ag

e 
cu

rr
en

t: 
5u

a 
@

 3
0 

VD
C 

(ty
pi

ca
l)

RE
LA

Y 
(-E

LR
)

A
rr

an
ge

m
en

t: 
1 

Fo
rm

 C
 (S

PD
T)

Co
nt

ac
t M

at
er

ia
l: 

Si
lve

r-c
ad

m
iu

m
 o

xi
de

Te
rm

in
al

s: 
3

1/
4”

M
al

e 
Q

C
M

ec
ha

ni
ca

l L
ife

: 1
0 

m
ill

io
n 

op
er

at
io

ns
,  

 
ty

p.
@

 ra
te

d 
lo

ad
El

ec
tri

ca
l L

ife
: 1

00
,0

00
 o

pe
ra

tio
ns

, 
ty

p.
 @

 ra
te

d 
lo

ad
In

iti
al

 C
on

ta
ct 

Re
sis

ta
nc

e:
50

 m
ill

io
hm

s m
ax

. @
 5

00
 m

A
, 1

2 
VD

C
Co

nt
ac

t R
at

in
g:

 U
L5

08
/8

73
 &

 C
SA

AC
 S

W
IT

CH
IN

G 
(-T

RC
)

O
ff 

sta
te

 v
ol

ta
ge

: 2
40

 V
A

C 
RM

S 
m

ax
.

M
in

im
um

 sw
itc

h 
vo

lta
ge

: 2
4 

VA
C 

RM
S

O
n 

sta
te 

cu
rre

nt:
 0

.5
 A

AC
 R

M
S 

m
ax

. c
on

tin
uo

us
Sw

itc
hi

ng
 m

od
e:

 Z
er

o 
cr

os
sin

g
O

ff 
sta

te
 le

ak
ag

e:
 6

0 
ua

 @
 2

40
 V

A
C 

m
ax

.

CR
43

95
 Se

rie
s

CR
GF

S
- ❑

❑
❑

 E
XT

ER
NA

L 
CU

RR
EN

T 
SE

NS
IN

G 
TR

AN
SF

OR
M

ER

OU
TLI

NE
 DR

AW
ING

CR
43

95
 - 

❑
❑

- ❑
❑

❑
- ❑

❑
❑

- ❑
- ❑

❑
- ❑

❑
❑

- ❑

TR
IP

 S
TA

TU
S

EH
- E

ne
rgi

zed
 on

 Hi
gh

, tr
ips

  
wh

en
 se

nse
 cu

rre
nt 

is a
bo

ve
 tri

p 
po

int
 an

d r
etu

rns
 to

 no
n-t

rip
 

sta
tus

 wh
en

 se
nse

 cu
rre

nt 
is 

be
low

 th
e t

rip
 po

int
. 

EL
 - 

En
erg

ize
d o

n L
ow

, tr
ips

 
wh

en
 se

nse
 cu

rre
nt 

is b
elo

w t
rip

 
po

int
 an

d r
etu

rns
 to

 no
n-t

rip
 

sta
tus

 wh
en

 se
nse

 cu
rre

nt 
is 

ab
ov

e t
he

 tri
p p

oin
t.

LH
- L

atc
h o

n H
igh

, tr
ips

 wh
en

 
sen

se 
cur

ren
t is

 ab
ov

e t
rip

 po
int

 
an

d r
em

ain
s tr

ipp
ed

 un
til 

sup
ply

 po
we

r is
 re

mo
ve

d.
LL

 - 
La

tch
 on

 Lo
w, 

trip
s w

he
n 

sen
se 

cur
ren

t is
 be

low
 tri

p p
oin

t
an

d r
em

ain
s tr

ipp
ed

 un
til 

sup
ply

po
we

r is
 re

mo
ve

d.

SU
PP

LY
 V

OL
TA

GE
 

AC
12

0
- 1

20
 VA

C
24

0
- 2

40
 VA

C
DC

24
D

- 2
4 V

DC

All
 su

pp
ly 

vo
lta

ge
 to

ler
an

ces
are

 ±
 10

 %

TR
IP

 R
AN

GE
 

11
0

- 1
.0 

to 
10

 AA
C

33
0

- 3
.0 

to 
30

 AA
C

66
0

- 6
.0 

to 
60

 AA
C

10
1 

- 1
0 t

o 1
00

 AA
C

Th
e t

rip
 ra

ng
es 

sho
wn

 ar
e f

or 
on

e w
ire

 pa
ss 

thr
ou

gh
 th

e 
win

do
w o

pe
nin

g. 
Th

e t
rip

 ra
ng

e 
ma

y b
e p

rop
ort

ion
all

y l
ow

ere
d 

wit
h a

dd
itio

na
l w

ire
 pa

sse
s 

thr
ou

gh
 th

e w
ind

ow
.

TR
IP

 P
OI

NT
 D

IA
L

CD
- C

ali
bra

ted
 Di

al
FP

- F
ixe

d T
rip

 Po
int

  
(Sp

eci
fy 

va
lue

 of
  fi

xe
d 

trip
po

int
 wi

th 
ord

er)

I-
 IN

TER
NA

L T
RA

NS
FO

RM
ER

R
- R

EM
OT

E T
RA

NS
FO

RM
ER

 

3
5

10

15

30

20

CURRENT TRIP D

25

No
 ad

jus
tm

en
t 

dia
l p

rov
ide

d w
ith

the
 fix

ed
 se

t
po

int
 op

tio
n

- C
D

- F
P

-3.
30

 tri
p r

an
ge

 sh
ow

n

PA
R

T 
N

U
M

B
ER

OU
TP

UT
 O

PT
IO

NS

EL
R

Ele
ctr

om
ech

an
ica

l
Re

lay

NP
N

Op
toi

sol
ate

d
NP

N T
ran

sis
tor

TR
C

Op
toi

sol
ate

d
Tri

ac,
 Ze

ro 
Cro

ssi
ng

NC
NO

CO
M

-++

CR
 M

ag
ne

tics
, In

c.  
 35

00
 Sc

arl
et 

Oa
k B

lvd
.   

St.
 Lo

uis
  M

O  
US

A  
63

12
2  

V: 
63

6-3
43

-85
18

  F
: 6

36
-34

3-5
11

9
We

b: 
htt

p:/
/w

ww
.cr

ma
gn

eti
cs.

com
E-m

ail
: sa

les
@

crm
ag

ne
tics

.co
m

Cu
rre

nt 
Se

nsi
ng

 Re
lay

CR
43

95
 Se

rie
s

3 1
/2

(8
8.9

)
2 1

5/1
6

 (7
4.6

)
 9/

32
(7

.14
)

2 1
/2

(6
3.5

)

 9/
32

(7
.14

)

O
UT

PU
T 

RE
LA

Y 
TE

RM
IN

AL
S

3/
16

 D
IA

. M
O

UN
TIN

G
 H

O
LE

SU
PP

LY
 P

O
W

ER
 T

ER
M

IN
AL

S
1/

4"
 M

AL
E 

Q
UI

CK
 C

O
N

N
EC

T
TY

PIC
AL

 2
 P

LA
CE

S

1/
4"

 M
AL

E 
Q

UI
CK

 C
O

N
N

EC
T

TY
PIC

AL
 3

 P
LA

CE
S

TY
PIC

AL
 2

 P
LA

CE
S

1 1
5/1

6
 (4

9.2
)

NC NO COM

 

 

3510

15

30

20MI
N

CU
RR

EN
T T

RI
P

TR
IPP

ED

MA
X

25

TU
RN

 C
LO

CK
W

IS
E 

TO
 IN

CR
EA

SE

TIM
E-

O
N

 D
EL

AY
,

"O
N

" W
HE

N
 R

EL
AY

 
IS

 T
RI

PP
ED

IN
DI

CA
TIN

G
 LE

D
MA

X.
7/8

 (2
2.2

)2 1
/8 

(5
4)

.50
 (1

2.7
) D

IA
.

MA
X.

7/8
 (2

2.2
)1 1

/2 
(3

8.1
)

Sh
ow

n w
ith

 In
ter

na
l

Tra
nsf

orm
er 

Op
tio

n (
-l)

Top
 vi

ew
 of

 Cu
rre

nt 
Se

nsi
ng

 Re
lay

Sh
ow

n w
ith

 Re
mo

te 
Cu

rre
nt

Tra
nsf

orm
er 

Op
tio

n (
-R)

A

B
C

D

Re
mo

te 
Cu

rre
nt 

Tra
nsf

orm
ers

 CR
GF

S -
 Se

rie
s

CR
GF

S
A

B
C

D

-1
00

2.
70

68
.6

1.
65

42
.0

12 30
4.

8
0.

70
17

.8

-2
00

3.
00

76
.2

1.
75

44
.5

.0
12 30
4.

8
0.

70
17

.8

10
0

- 1
.65

 di
a. 

Wi
nd

ow
  

20
0

- 1
.75

 di
a. 

Wi
nd

ow
 

TR
IP

 O
N 

DE
LA

Y
A 

- .5
 to

 6 
Se

c.
B

-  2
 to

 25
 Se

c.
C

-  .
1 t

o 1
 Se

c.
X

-  N
on

e
Tim

e-o
n d

ela
y i

s t
he

 tim
e f

rom
 wh

en
 th

e r
ela

y t
rip

s
to 

wh
en

 th
e o

utp
ut 

en
erg

ize
s.  

Th
e r

an
ge

s a
re

gu
ara

nte
ed

 m
ini

mu
m,

 ac
tua

l ra
ng

e m
ay

 be
 sli

gh
tly

gre
ate

r. 

Th
e 

Pr
of

es
si

on
al

En
er

gy
 M

on
ito

rin
g

C
om

pa
ny

IS
O 

90
01

:2
00

8 Q
ua

lit
y M

an
ag

em
en

t S
ys

te
m

M
N
T I

Th
e 

Pr
of

es
si

on
al

En
er

gy
 M

on
ito

rin
g

C
om

pa
ny

IS
O 

90
01

:2
00

8 Q
ua

lit
y M

an
ag

em
en

t S
ys

te
m

M
N
T I


