
 

A
s m

entioned earlier, the m
otor in the T

O
R
T
O

IS
E is pow

ered continuously and m
erely 

stalls out at the end of the throw
.  T

he m
otor w

ill not be harm
ed by continuous application 

of 1
2
 volts D

C
 or less.  In fact, even if A

C
 is inadvertently applied to the m

otor term
inals 

(1
 and 8

), no harm
 w

ill be done as long as it is 1
2
 volts or less.  T

he T
O

R
T
O

IS
E w

ill not 
w

ork w
ith A

C
 , of course, but it w

ill not be dam
aged.   T

here are basically three different 
m

ethods of providing the changeable polarity D
C

 necessary to m
ake the T

O
R
T
O

IS
E run in 

both directions. 
 1
.  D

C
 W

IT
H

 C
R
O

S
S
 W

IR
ED

 D
PD

T
 S

W
IT

C
H

ES
:  T

his system
 uses the m

ost basic pow
er 

source, a sim
ple D

C
 supply of not m

ore than 1
2
 volts.  Lesser voltages w

ill m
ake the 

T
O

R
T
O

IS
E 

run 
slow

er 
(and 

quieter). 
 
T
he 

pow
er 

supply 
need 

not 
be 

filtered. 
 
Each 

T
O

R
T
O

IS
E w

ill draw
 1

5
-1

6
 m

a. at stall, so 3
0
 sw

itch m
achines can be pow

ered by a 
single 9

 or 1
2
 volt, 5

0
0
 m

a. w
all plug adapter (available from

 R
adio S

hack).  A
ny type of 

D
PD

T
 sw

itch (toggle, slide, etc.) can be used to sw
itch the polarity.  T

his system
 w

ill have 
tw

o w
ires running from

 the control panel to each T
O

R
T
O

IS
E.  S

ee D
iagram

 1
 below

. 
 2
.  B

I-PO
LA

R
 D

C
 W

IT
H

 S
PD

T
 S

W
IT

C
H

ES
:  T

his system
 requires tw

o sim
ilar D

C
 supplies of 

not m
ore than 1

2
 volts each.  T

hey are w
ired in series w

ith the (+
) of one supply  

connected to the ( - )  of the other supply.  T
his com

m
on connection feeds a bus w

ire that 
runs 

around 
the 

entire 
layout. 

 
O

ne 
of 

the 
m

otor 
connections 

from
 
each 

T
O

R
T
O

IS
E 

connects to this bus.  S
ingle pole sw

itches connect either the (+
) supply or the ( - ) supply 

to the single w
ire that runs from

 the panel to the rem
aining T

O
R
T
O

IS
E m

otor connection.  
T
his system

 offers sim
plified w

iring and the use of low
er cost S

PD
T
 sw

itches for control.  
T
his is offset slightly by the increased cost of the tw

o supplies.  S
ee D

iagram
 2

 below
. 

 3
.  A

C
 W

IT
H

 S
T
EER

IN
G

 D
IO

D
ES

:  T
his system

 utilizes a standard A
C

 T
ransform

er in 
conjunction w

ith tw
o diodes to provide half-w

ave rectified D
C

 to the sw
itch m

achines.  
O

ne side of the transform
er output feeds a layout bus w

ire as in (2
) above.  T

he other lead 
from

 the transform
er is connected to tw

o diodes, each of w
hich then pow

ers a panel bus 
w

hich is connected to the S
PD

T
 sw

itches.  N
ote the polarity of the diodes.  O

nly one w
ire 

runs from
 each panel sw

itch to the respective T
O

R
T
O

IS
E.  S

ince the  system
 is supplying 

only 
half-w

ave 
D

C
, 

the 
voltage 

of 
the 

transform
er 

should 
be 

1
4
 

- 
1
6
 

volts 
to 

com
pensate.  S

ee D
iagram

 3
 below

. 

PA
N

EL LIG
H

T
S
 / S

IG
N

A
LS

   (S
ee D

iagram
 4

 above or R
equest A

pplication N
ote A

N
-6

0
0
0
-0

7
 for m

ore detailed w
iring diagram

s) 

A
lthough the auxiliary contacts on the T

O
R
T
O

IS
E m

ay be used to pow
er panel lam

ps or signals, the low
 current draw

 or the T
O

R
T
O

IS
E allow

s 
you to w

ire Light Em
itting D

iodes (LED
s) directly in series w

ith the m
otor.  If both red and green (or bi-color) LED

s are w
ired in reverse parallel, 

the direction of turnout throw
 w

ill be indicated w
ithout having to run any w

iring back to the panel!  In addition, the LED
 w

ill light dim
ly during 

the throw
 but w

ill com
e up to full brightness w

hen lock-up occurs.  T
here is no lim

it to the num
ber of LED

s that m
ay be w

ired in series, but 
each LED

 w
ill reduce the voltage reaching the T

O
R
T
O

IS
E by 2

 volts.  Y
ou m

ay w
ant to increase the supply voltage to com

pensate.   

FIN
A

L A
S
S
EM

B
LY

 /  A
D

JU
S
T
M

EN
T
 

A
fter the T

O
R
T
O

IS
E is w

ired, slide the straight end of the spring w
ire up through the fulcrum

 and through the hole in the throw
bar.  Insert the 

bent end into the sm
all hole in the T

O
R
T
O

IS
E throw

arm
.  R

e-install the phillips retaining screw
 and tighten it dow

n until it LIG
H

T
LY

 contacts 
the w

ire.  D
O

 N
O

T
 O

V
ER

T
IG

H
T
EN

!  T
est the operation under pow

er.  D
O

 N
O

T
 T

R
Y

 T
O

 M
O

V
E T

H
E T

H
R
O

W
A

R
M

 B
Y

 H
A

N
D

 EX
C

EPT
 W

IT
H

 EX
T
R
EM

E C
A

R
E!  

D
A

M
A

G
E T

O
 T

H
E G

EA
R
S
 M

A
Y

 R
ES

U
LT

!  C
heck the tension on the points and adjust the fulcrum

 , if necessary, to achieve the desired tension and 
throw

.  Fix the position of the fulcrum
 w

ith a sm
all spot of R

T
V

 (S
ilicone caulk).  If the T

O
R
T
O

IS
E runs (craw

ls?)  in the w
rong direction w

hen 
pow

er is applied, interchange the m
otor connections (1

 and 8
).  

LIM
IT

ED
 W

A
R
R
A

N
T
Y

 
 C

IR
C

U
IT

R
O

N
 w

arrants the T
O

R
T
O

IS
E against defects in m

aterials and w
orkm

anship for a period of nine (9
) years from

 the date of purchase.  C
IR

C
U

IT
R
O

N
 w

ill 
repair or, at its option, replace those com

ponents that prove defective, provided the product is returned (properly packed and shipping prepaid) directly to the 
factory.  T

his w
arranty covers all defects incurred in norm

al use of the T
O

R
T
O

IS
E and does not apply in the follow

ing cases: 
                               1

.  If dam
age to the device results from

 abuse, m
ishandling, accident or failure to follow

 instructions. 
                               2

.  If failure of the auxiliary sw
itching contacts results from

 application of current loads exceeding the ratings. 
                               3

.  If either the product label or date stam
p label have been dam

aged, altered or rem
oved. 

                               4
.  If the product has been used for a purpose other than that intended or in a com

m
ercial or club layout. 

R
equests for w

arranty service m
ust include a dated proof of purchase, a w

ritten description of the nature of the problem
 and $

3
.0

0
 U

S
 for shipping and handling 

(outside the U
S
, include $

5
.0

0
 U

S
). 
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N
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H
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 PER
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N
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M
 O

R
 C

O
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PO

R
A

T
IO

N
, A

PPLIES
 T

O
 T

H
IS

 D
EV

IC
E. 
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IR
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IT
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O
N

, IN
C

., 2
1
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 R

o
c

B
a

a
r

 D
r

iv
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o
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e

o
v
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Tortoise Point Motor Wiring - Board 1 Lower - Entrance to Loop

DCC Power Bus & section feeds

white 6A	 pink 4A

black 6A	 brown 4A

not used

DCC to

point frog

grey 4A

activate

RELAY 
47W/6 

in


out

DCC Power Bus

section feeds

16vAC Accessory Bus 1.4A

P1 Panel       P2 Board

purple/red     orange


12vDC 
Accessory 
Bus 1.4A

Relay activates when 12vDC feed through 5-6. This reverses the feed to the 
diamond section to match the direction and point frog feed

All ends of Diamond Crossing have insulated rail joiners

Tortoise 

Point Motor

Relay - DCC to crossover 
sections

pink to yellow or blue

brown to white or green 
3A

Relay - DCC from 
power pink, brown

12vDC black, purple 1.4A

Crossover and station to loop - 
all rail sections powered




