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Bﬁmmy" Installation Instructions

Now you can have all the fun of DCC and operatetipialtrains
by yourself without the risk of unforeseen collisso

The DCC-BitSwitch™ products are easy to install DCC layout automation products that require
minimal knowledge of DCC systems and no alteration of existing decoders, system hardware or
software.

The DCC-BitSwitch™ alters the bit packets sent to any section of trac  k and activates the braking or
acceleration momentum for any locomotives occupying the controlled section. This provides
smooth, individually controlled, start and stop ope ration for any number of trains on your layout.

These switches will allow several variations in aut omatic dispatching sequences for DCC layouts
where the operator does not wish to invest the time or incur the expense required for automatic
operation using personal computers with their relat ed software, occupancy detectors etc.

The design of these switches allows the engineer to choose totally automatic operation,
conventional DCC only, or any combination of both. These modes can be changed for separate
sections with either a DCC CAB command ( optional ) or a manual control switch that is toggled

between conventional and automatic modes for eacha  rea of your layout.

As an example, the main line of a layout might cont  ain two or more trains sharing a main line and be
set to run totally unattended while the operator is assembling units in a switchyard or performing
other operations.

Trains operating in  EITHER the conventional or automatic sections of the layout can be addressed
with the standard DCC CAB for speed adjustments, li  ghts etc. as desired.

Several different versions of DCC-BitSwitches™ are available.
“Brake Signal Generator BitSwitch"™
“Timed Stop”™™
“Block BitSwitch”™
“Alternate Spur” ™
“Station BitSwitch”™
“Merge BitSwitch”™
“Spur BitSwitch”™
“Yard Siding”™
“Passing Siding/Station”™
“X-Gate/Signal’™
“Accessory Drop”™

For additional information contact Fred Hughes at:
DCC-BitSwitch™
31190 Eagle Crest Lane
Evergreen, Co 80439

303-674-3114
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Bﬁmmy" Installation Instructions

Methods for Automatic Braking

Automatic Braking an engine with a DCC Decoder inst  alled can be accomplished via several
different methods depending on the Manufacturer and the series of the decoder.

Three Most Common Braking Methods

Set Speed Zero Bit Packets Asymmetric DCC

When, depending on the decoder, an isolated section of track receives one of the above
signals the decoder can be set to activate braking for any engine in that isolated section of
track. Braking momentum is controlled by setting CV 4 to the desired rate.

1. The Set Speed Zero Packet method should work on  any DCC decoder.
Advantage -works with all decoders-uses CV4 for braking rate.
Disadvantage -requires a dedicated power booster and no other com mands can be
transmitted to the engine when active.

2. The Asymmetric DCC method applies a slightly reduce d voltage DCC packet to one
rail.
Advantage -no dedicated booster is required . Equipment in a braking section can still
receive commands while braking. Braking can be cont rolled by rate or distance.
Disadvantage -currently only Lenz Gold decoders and Zimo decoders recognize this
method.

3. The Analog DC method replaces the DCC track power w ith Analog DC power.
Advantage -works on decoders that recognize NMRA RP 9.2.4 DC co  nversion. (most
decoders)-no dedicated booster is required.

Disadvantage -no other commands can be transmitted to the engine when active.

DCC-BitSwitch products are compatible with any of t he above methods. The BitSwitch
Brake Generator is the least expensive method and can be orderedi  n either the Asymmetric
Version or the Analog DC version.

DCCBitSwitch also offers a Set Speed Zero Packet Generator that  is addressable by throttle
for On/Off.
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Bﬁmmy" Installation Instructions

One BitSwitch Controls One Logical Section

Every layout will be divided into logical sections (blocks). Each block is separated from the
adjacent blocks by isolating the rails for that sec tion from the adjoining sections.

Only one (1) BitSwitch controls a logical section. This is true for the Block, Timed Stop and

Spur BitSwitch. Some BitSwitches can control two | ogical sections. The Station, Passing

Siding, Crossing and Merge BitSwitches control two sections.

At first viewing the wiring diagrams on the followi ng pages seem to be somewhat
complicated however for any logical section ONLY tw 0 (2) pairs of wires are required for

each BitSwitch. One pair to power the track and one pair to connect the PRIMARY track
contact for the BitSwitch that controls that logical secti on.

Automatic Direction

-

I Track Sensor I Isolation Joint - BitSwitch

The BitSwitches are normally clustered together on a "Control Panel" for ease of wiring.
Once the BitSwitches are grouped they are subsequen tly connected together in "domino"
fashion as required by the design of the layout.

For each BitSwitch the "Primary" contact is labeled #1. Station and Merge and Passing
Siding are exceptions as they control two sections and the "Primary" contacts are labeled
#1 & #3.
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Understanding the BitSwitch

BitSwitches are designed to control the movement of traffic in one or more “Isolated Sections” of track.

A layout may have as few as one or many isolated se  ctions where it is desirable to control traffic flo w to
prevent collisions.

To control movement in a given section one of three commands must be sent to the BitSwitch that
controls that section . (The Timed Stop BitSwitch requires only one) The commands are sent by triggering
magnetic reed switches on the layout.

These commands are:
1. Test switches the controlled Section From GO to last Status Command
2. Set Section Status to Brake (STOP)

3. Set Section Status to Release (GO)
In this example the “Test”, “Brake” and “GO” triggers co ntrol only BitSwitch #1

STATUS i STATUS

TO TO

o o e
:11El

Only one reed switch or sensor is required for each Control Section because the triggers can be shared
among three or less BitSwitches.

In this example each trigger controls  either 1 or 2 BitSwitches

STATUS - STATUS

TO TO
TEST
ﬂtﬂmﬂ nEfﬁj HEE
- 1:1 IZIF

One reed switch or trigger can control as many ast  hree BitSwitches causing Signals for “Test”, “Brake”
and “GO” to be sent to three different BitSwitches.

This means that ONLY one TRIGGER is required for ea  ch isolated section of track being controlled and
ALL triggers can use a common ground reducing wirin g considerations.
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DC or Asymmetric Brake Signhal Generator
ONE Generator required for every layout

The Manual "Brake Signal Generator BitSwitch" is the master control for a defined section of your layout.
A "Section" is an isolated circuit of track. That is to say a section should include a contiguous sch eme of
track that returns to a starting point.

The input for the "Brake Signal Generator BitSwitch"  is your normal track power supplied from your DCC

power booster. The output is serially connected to every "BitSwitch" that is contained in the controlled
section. The number of BitSwitches in a given sect ion is limited by the normal constraints that are
inherent in the DCC system being used. Thatis,th e load created by the maximum number of locomotives

to be operated in this section. If the load in the section exceeds that allowed by the DCC Power Boos  ter
then an additional "Brake Signal Generator " and Power Booster is required.

When the "Brake Signal Generator" is set to Automatic , the BitSwitches in this section will provide
automatic braking and acceleration for all trains i n the section as determined by each individual BitS ~ witch
(Block, Station, Merge, Crossing, Spur etc.).

When the "Brake Signal Generator" is set to Manual the BitSwitches in this section will continue to s et
and reset to maintain the logic necessary to functi on in the automatic mode but the trains will be allowed
to operate in response to CAB commands as if no con  trols existed.

CONTROL

= QO F:
%5:‘*. e
D

H31s00d

OFF ON

For DC when ON output leads A & B provide DCC, output leads C & D provides DC (causes braking).
When OFF all outputs are DCC. For Asymmetric DCC when ON output leads A & B provide DCC, output
leads C & D provides Asymmetric DCC (causes braking ). When OFF all outputs are DCC.

| M PORTANTI I I BEFORE using any BitSwitch layout controls

Test your engine decoder settings for proper BRAKIN G operation by connecting a
length of test track to the C & D output of the Brake Signal Generator. With the B rake
Signal Generator set “MAN” start the engine moving. As the engine moves swit  ch the
Brake Signal Generator “AUTO” . The engine should slow to a stop. Switch to “MAN”
the engine should resume. If your engines won't bra ke, reverse the leads to the track. If
the engine still won't brake, check your decoder se ttings

The Most Mfgr's Brake on DC however "SET SPEED ZERO" VERSIONS ARE REQUIRED FOR LAYOUTS
OPERATING DECODERS FROM SOUNDTRAX, AND ANY MFGS THAT DO NOT OFFER "BRAKE ON
ANALOG DC"
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Set Speed Zero Packet Generator
ONE Generator required for every layout

The generator is installed between a DCC system com  mand station and a power booster
dedicated for braking when using BitSwitches or other devices for BRAKIN G at a signal.

It can also be installed between one power booster and the next but the booster used for
supporting the BitSwitches or braking relay must be the last booster in the chain.

The input to the “ Speed Zero Packet Generator” is the “rail sync” leads which are as follows
for the Digitrax, Lenz and NCE systems. For other s ystems please reference your user’'s
manual.

LENZ LENZ

D E
[njm]

C

Do
ao
Drn

3
I
il
NI

°
DIGITRAX PIN1 ROLLEEEEEEEE T TR . E‘ ZERO SPEED ¢ BL;i
. BLACK . GENERATOR @ YELL
||] o AH By o
GREEN b R0
YELLOW I P, B o
A EEEEEEEEEEEEER
— ] 3 D DIGITRAX PIN1
- PROG
NCE PIN 1 BLACK z ° NCEPIN1
CONTROL BUSS C ZERO SPEED @ BLACK CONTROL BUSS
RED — GENERATOR @ CREEN
GREEN 3| I ol RED —1
YELLOW [ ] 3

For Lenz the input to and output from the “Set Speed Zero Packet Generator” uses the
“rail sync” leads which are the “C and D” terminals on the LZ100 or the LV110 etc.

For Digitrax LOCONET the input to and output from t he “Set Speed Zero Packet
Generator” are the “rail sync” leads which are the “white and bl ue” wires one the

Digitrax connector pin.

For NCE the input to and output from the “Set Speed Zero Packet Generator” are the
“rail sync” leads which are the “red and green” wires o ne the NCE control buss

connector pin.

Input may also be track power from any other power poster on the layout.
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Set Speed Zero Packet Generator
cont.

The Set Speed Zero Packet Generator output is connected to the power booster that will
supply ALL C & D inputs on the BitSwitches . Because the track power output from the
Speed Zero Booster is subject to minimal loads (applying power to sections of track
where trains are stopped) it can be daisy chained to a large number of  BitSwitches so
only one booster dedicated to the  Set Speed Zero Packet Generator is required for most
layouts.

I BUSS I

T
)
E
=
)
=
@
>-
Z

The “Set Speed Zero Packet Generator” is addressed as an accessory. The address
can be changed (Factory Default 1) by removing the black jumper plug stored on the

board next to the RED LED. Carefully remove the ju  mper plug from the single “PROG”
pin it is stored on and insert it over BOTH PROG pi  ns. Using your throttle, select a
desired accessory address and send a command to tha  t accessory. The first accessory
address command received by the generator will be i ts address for all future operations.
REMOVE THE JUMPER (save for later use and replace i t so that it only covers one pin).

The Track output from this booster must be connected to the C & D inputs  for all
BitSwitches. The Track output from any other booster may be connected to the A & B
inputs to all BitSwitches .

When turned ON using your hand throttle the = RED LED on the generator board will GO
DARK and the BitSwitches will function in the automatic control mode.

When turned OFF the RED LED will ILLUMINATE as a warning that automatic controls
are not in effect and BitSwitches will continue to sequence but they will no longer
control braking.

When using Set Speed Zero method only engine decode  r settings CV3 and CV4 need be
set.
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Decoder Settings

To operate in automatic mode using the BitSwitches the locomotive decoders will have to be
programmed to take advantage of the "DC brake secti on" feature built into NMRA DCC compliant
decoders that honor RP-9.2.4.

Soundtrax, Older NCE and some additional MFG's decoders  do not accommodate "BRAKE ON
DC" and require "Set Speed Zero Packet" commands to op  erate with BitSwitches . See “Set Speed Zero
Packet Generator’. The Decoder settings vary from o ne manufacturer to the next however the
BitSwitches are designed for use with decoders that support "conversion” and "brake on DC" without the
need for "Set Speed Zero".

Digitrax, Lenz, LGB, MaSSOth, NCE, TCS and others that comply with

NMRA DCC standards will have a programmable setting for DCC only operation with analog mode
conversion OFF CV29 options.

ror LGB decoders on MTS Systems  set CV29=0
On Digitrax, Lenz, NCE CV29=2

Some decoders require additional CV settings for braking. Please refer to your decoder users manual

For NCE CV11=1 Lenz see CV51 or CV61 (always check mfgr's manual)

CV 3 (acceleration) and CV4 (brake momentum) MUST BE set to some value greater than ZERO.

Track Sensors (reed switches)

Track contacts (LGB 17100 or reed switches) = MUST BE located at a position in the isolated block so that
when triggered the entire train is contained inside that block. If the LAST CAR of the train has not entered
the isolated block being controlled and a metallic wheel closes the gap isolating the adjacent blocks the
DCC system will shut down due to the resultant disp arity in the currents between the two sections of
track. Note the LGB 17100 track contacts are for AC pulses and must be modified when used with
BitSwitches.

The track contact MUST ALSO be placed at a position that allows a braking dist ance GREATER THAN the
longest braking distance of any train. The breaking distance is set by var  ying the value stored in the
engine decoder at position CV4. The greater the va lue in CV4 the longer the stopping distance will be f
the engine coasts past the exit isolator or reaches the exit track triggers in the case of MERGE, STATION
or the PASSING SIDING BitSwitches the DCC system will either shut down or the train will not stop as
required.

~—MAX BRAKE DISTANCE—

” f=— IF EXIT TRIGGER REQUIRED -~ \

LONGEST TRAN————— = |FEXITTRIGGER IS NOT REQUIRED =
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Sensors and Magnets

HO and N Scale Track contact (|5ar5||e| REED §W|TCH)
Triggers can be sunk in roadbed just at the surface and
covered with paint or light ballast. Al BitSwitch triggers
can share a COMMON but DCC accessory decoders &
triggers for turnouts CAN NOT share BitSwitch Trigg ers.

PEEm————

Trigger Comnon

HO and N Scale Track contact (Perpendicular REED SW  ITCH)

. ‘ I - B S .
Roadbed Roadbed

R 1

When using generic reed switches and disc magnets i

may be necessary to offset the position of the glas S reed
switch and or the magnet to assure proper function.

For N-Scale magnets can be located inside a piece o f rolling stock in
most cases. Y2inch rare earth magnetic disc is nor  mally sufficient.

Small bar magnets 3/16 x 3/16 x 1.0 inch can be att ached under some
N-Scale rolling stock.

For HO magnets are normally installed under rolling stock or the
tender.
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LGB 17100 Track Sensors when used with BitSwitches

LGB track contacts are designed for AC
NOT Half Wave operation and therefore for
------- USE DC operation used by the BitSwitch

Products the CHENTER is oonnected to
the BtSwitch common or ground and
the IN side of the 17100 is connected to

Trigger the appropriate '"TRIGGER' . This
method causes a smal drop in DC
voltage.

Better solution
REMOVED BOARD

: : E :
G -

Generic Reed Switches
Included with BitSwitches

G-Scale Triggers are sold separately
G Scale Triggers can be held in place inside the ho  llow LGB or Aristo track ties with
silicone or rubber based caulk compound
TWO Versions Available

N_TT D

For G Scale track the track triggers (reed switches can be
placed inside LGB or Aristo hollov ties. The trigge r will
respone to either anLGB magret or 3/16 x1" barmag  ret.

Between Tie terminal screws UP Inside Tie terminal screws DOWN

Trigger should be installed with the glass reed swi tch UP
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Timed Stop BitSwitch

The "Timed Stop BitSwitch” Is the simplest of all the BitSwitch products. It can be used as a stand-alone
device for simply slowing a train to a stop at a "W ay Station" or it can be used in conjunction with o ther
BitSwitch Products.

The input for each "Timed Stop BitSwitch” may be connected in series to the next BitSwitch wi th leads A,
B, C and D. or to a "DC Brake Signal Generator BitS  witch" (DCC voltage 11 volts minimum)

The "TRK" (track output) is connected to the block being controlled.
The "Trigger" is connected to a reed switch located at the appropriate stopping location.

When power is applied (DCC or DC) to the board via  terminals A & B the green LED marked "power" will
light. When the "Trigger" circuit is pulsed the timer is started and the red "Brake" LED is illuminated.
NOTE: If the Trigger is closed the circuit is set to "brake" and the timer will n ot start until the "Trigger" is
released. If an engine decoder has CV4 set to zero and stopst  he magnet directly over the trigger the timer
will not start.

The time can be adjusted and tested by turning the setscrew on the potentiometer and observing the
duration of the RED "Brake" LED .

Timed Stgp/Station BitSwitch

AUTOVATICMCDE

l~=— Braking Distance Longest Train ———— ==

Nt
Track :
|solator (reed switch)
Set Delay
0to 120 Sec

Generator

The slotted screw located on the corner of the circ uit board will allow the braking time to be adjuste d
from O to 120 seconds.

For LGB decoders this switch will stop for traffic going one direction but allow traffic in the opposi te
direction to continue at the same speed. This nuan  ce varies with different decoder manufacturers when
DC is used to brake.

This BitSwitch is rated at 8 AMP and is adequate fo  r all scales.
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Timed Stop BitSwitch

The Timed Stop BitSwitch is the ideal product for a “Street Trolley” line and can be installed on a loop
where one trolley has multiple stops. For this oper ation you need have no isolated blocks on the loop and
as many stops as desired using only one Timed Stop BitSwitch. The BitSwitch powers the entire loop
and triggers are connected in parallel to every loc  ation desired. As the Trolley proceeds around the loop
it will slowly brake at each stop and pause for fro m 0 to 120 seconds depending on the timer settingt  hen
accelerate and proceed to the next stop.

e®® NN NN NN EE NN NN i NN NN EEEEAEARAEEEEEEEEEEAEEEEEEEEEEEEIEEI@oe,,
s

o® °

TemsnamRanRERERRREE

.

i Lo Track Trolley Loop can have 0
Cortact as m sto as K
(e any  stops

desired and no isolator
joints are required.

Set Delay
0to 120 Sec

The Timed Stop can also be combined with other BitS  witches to provide a timed stop at any block that i S
also controlled by a BitSwitch for collision purpos es. In this configuration the timed stop takes
precedence and will stop the train even if there is no traffic conflict.

E o == == =]

Adjust
Time

Reed Switch
Trigger

Wiring when timer is used in conjunction with Block
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DC Alternate Spur BitSwitch

The DC Alternate Spur BitSwitch is designed as a stand alone  BitSwitch.

A train entering either spur (assume Spur “A”) will b e stopped and held until another
train enters the adjoining spur (assume Spur “B”).

When the train entering the Spur “B” trips the trigge rin that spur the first train “A” will
be released and the second train “B” will be held unt il another train enters the first spur
“A”. This pattern will continue with one train alway s parked in either Spur “A” or Spur
“B”. If the Switch is turned OFF no braking occurs.

Turnout Turnout
#2
211 . #1 -
\' 1
| |
4 L
\' 1
| |
Tumout TRACK
1&2 POWER
Thrown
REED
SWITCH
Tumout
—— 1 &2
Closed ONOFF ACorDC
SWITCH 12-15v

The reed switches at the exit of the braking areaa re needed to operate the turnouts at
both the entrance and the exit of the two spurs. W hen a train exits Spur “A” the turnout
at the exit needs to be set in the proper position for the exit and at the same time the
turnout at the entrance to Spur “A” should be set so that the next train approaching will

enter Spur “A”.
"DC Alternate Spur BitSwitch" will \
The trains must travel in the same

N

support only 2 trains on this layout.
direction around the loop with one
train aways stop on one of the dual
lines.

7

// \

- ———
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DCC Alternate Spur BitSwitch

The Alternate Spur BitSwitch is designed as a stand alone BitSwitch or can be used
with other BitSwitch products.

A train entering either spur (assume Spur “A”) it be stopped and held until another train
enters the adjoining spur (assume “B”).

When the train entering the second spur “B” trips the trigger in that spur the first train
“A” will be released and the second train “B” will be held on its spur until another train
enters the first spur “A”. This pattern will continu e with one train always parked in

either Spur “A” or Spur “B”

N\

B

Alternate Spur

A, B C, Dto Brake Generator

Trains may travel in either direction if the engine decoders don’t require reverse DC
polarity for braking orif “Set Speed Zero” method is used for braking

If used as a stand alone device the

"Alternate Spur BitSwitch" will

support only 2 trains on this layout.
The trains can travel in the same
direction around the loop with one
train always stop on one of the dual
lines. [If the trains travel in opposite

directions the Engine decoders must

support this option. J
& _— .

- —
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Block Control BitSwitch

The "Block BitSwitch" is the most commonly used Bit Switch. One "BitSwitch" is required for each
braking location. The input for each "Block BitSwi tch" may be connected in series to the next BitSwit ch
with leads A, B, C and D. The "Track Output’ iscon  nected to the block being controlled.

The Track Contact # leads are connected as follows:

1. “TEST” Is connected to the track contact located in the b lock that is to be controlled. This contact must be
placed at a point after the entry isolator at a dis  tance that is greater than the longest train that w il enter the
"Block". The contact must also be placed at a poin  t that is farther than the greatest braking distanc e from
the exit isolator

2. “Brake” is connected to the track contact in the next forw ard (block, station, spur or merge) sector or if used
as simple spacing control  adjacent to the exit of the controlled block.

3. “Release” is connected to the track contact in the second mos t forward (block, station, spur or merge) sector
or if used as simple spacing control at the point where you wish the next train to be r  eleased from the
controlled block.

Brake Generator BitSwitch

Optional
~esss===aay Signal
:Reset

Release Brake ﬂ

C
L Desdred Spacing 4—‘ M <

Track contacts may be shared between BitSwitches ho  wever; the location of the contact connected to
terminal number 1 determines where the train will b egin to slow, so you may not always wish to have
sequential switches share contacts.

Track Power is connected from the TK terminals and polarity MUST be maintained from one block to the
next. If trains do not slow and stop as required r  everse the TK leads. SEE DECODERS .

The Signal Light connections are for RED and Green Lamps. The RED signal is illuminated when Trigger

#2 is pulsed and the GREEN signal is illuminated wh ~ en Trigger #3 is pulsed. When using the Block
BitSwitches in series it may be desirable to reset the signal to RED before the train reaches the #2 trigger
which is normally located in the next brake section . In this case an optional RED signal reset trigge  r may
be installed and connected to the “R” terminal. This trigger will reset the signal without effect on ot her
shared BitSwitches.
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Block BitSwitches

The schematic to the right
demonstrates how multiple Block
BitSwitches can share the same
track contacts if desired and that
nominally  only ONE TRACK
CONTACT is required for a given
block.

In this example you can see that
Block #1, Block #2 and Block #3
share contacts.

The contact in Block #3 sets
three different conditions:

It signals Block #1 that Block

#2 is clear. “Release”

It signals Block #2 that Block

# 3 is occupied. “Brake”

It signals Block #3 to stop the
current train IF Block #4 is
not clear. “Test”

All BitSwitch track contacts may
share the same common.
BitSwitch commons should be
linked together.

Track contact can be shared
when desired however there may
be occasions when you want the
signal position for a "Release " in
preceding blocks to be located at
a different position than the
"Test” for the current block.
Therefore in some cases you may
desire more than one contact in a
given block.

The following page shows a
closed oval and shared contacts
from the last block to the first.

Installation Instructions
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BE S Bitswitch

Cluster Your

BitSwitches
For easier wiring
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Once the BitSwitches are clustered the
only wiring to the layout is one pair to
power that block and a lead for the track
sensor and common for each block.

Instalation Instructior

When installing BitSwitches for any
Section of your layout if you cluster all
BitSwitches for the section to be controlled
together it will minimize the wiring
considerations.

The example on the left illustrates this
concept.

First each Block BitSwitch can be
connected in series to the AB,C,D
terminals from the Brake Signal Generator
BitSwitch.

Then, as illustrated, the "G" terminals on
all BitSwitches are connected together and
this common wire can then be connected
to the common of all track sensors.

The final step is to connect the Track
contacts which can be done domino
Fashion.

Track contact #1 (Red Wire) is connected
to terminal #1 “Test” on Block 1. It must
also be connected to terminal #2  “Brake”
for the preceding Block which in this case

is Block #4 and to terminal #3 “Release” of
the block two prior which in this case is
Block #3.

Continuing this logic for Track contact #2
(Green Wire) is connected to terminal #1
on Block #2, terminal #2 on Block #1 and
terminal #3 on Block #4.

Track contact #3 (Blue Wire) is connected
to terminal #1 on Block #3, terminal #2 on
Block #2 and terminal #3 on Block #1.

Track contact #4 (Aqua Wire) is connected
to terminal #1 on Block #4, terminal #2 on
Block #3 and terminal #3 on Block #2.
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Bﬁmmym Installation Instructions

Station BitSwitch

Using "Station BitSwitch" the first train entering the station on either S1 or S2 will be stopped and held
regardless of the conditions of the next forward bl ock until a train arrives on the adjacent spur. At that
time, if the next block forward is vacant, the firs t train to enter the station is released and the se  cond
train is held until the block ahead is clear

Braking - Longest -

Train

Station "S1"

.

Track Track
Isolator | Contact

GENERATOR

Track E
- Cortact '
|| I - comon
L] 1
6 5 :
------------- -~ _E_ )I
:
\  Station"S2" I I
Braking I ngt_est -
Dstarce Train

Track contacts forleads 1 & 3 “Test” are placed on the lines entering the stationatap  oint greater than the longest
train from the entry isolator and at the point you wish for the trains to begin to stop using the mome ntum value
stored in CV4. These contacts may be shared with le  ad # 2 of the preceding "Block BitSwitches".

Track contacts for leads 2 & 4 “Sequence” are placed at the extreme end of each line at a po int prior to, but close

to, the merging point on the lines. These contacts are used to re-sequence and are not to be normally  shared with
any other BitSwitches.

If the STATION BitSwitch is used in tandem with adj  acent BitSwitches, the track contact for lead # 5 “Brake” is
placed in the first block after the lines merge. If used as a shared contact for the next forward "Block BitSwitch" it
must be placed at a distance into the next block gr  eater than the longest train. This contact should not be used to

signal preceding BitSwitches. See XY below. Ift his "Station" is used as a stand alone "Station" co ntact # 5 is not
required.

The track contact for lead # 6 “Release” will release any remaining train from the "Station " onto the main line.
This contact may be shared with the preceding ands  ucceeding "Block BitSwitches.

Connection X should be connected to lead # 3 on the "Block BitSwitch" that precedes "Station 1". Conne ction Y
should be connected to lead # 3 on the "Block BitSw itch" that precedes "Station 2".

The X & Y connections will cause the preceding Bloc  k BitSwitches to release when the train leaving the Station
reaches contact trigger #5. If you wish to cause a  n earlier release you can connect the  preceding Block to

triggers Station #2 & #4 respectively however if th e departing train is to slow or stops after trigger ing #2 or #4 a
collision with the trailing train is possible.
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Bﬁtgwﬁcbm Installation Instructions

Merge BitSwitch

The first train entering the "Merge" area on either Spur # 1 or Spur # 2 will be released to the main  line
if the block ahead is vacant. Any train enteringo  n the adjacent spur will be held until the first tr ain has
cleared the next block forward. Atthattimethes  econd train will be released.

MERGE BITSWITCH Braking - e

Distance

<+
Track Track Station "S2"
Isdator Contact
reed switch

o Hjim

¢

Brake
Generator

ML L L N
LN N NS

Track

AUTOMATIC MODE

Contact .
- Common L
P—— ]
Station "S1" 3 [’

Track contacts for leads 1 & 3 “Test” are placed on the lines entering the "Merge" area at the point
greater than the longest train from the entry isola  tor and at the point you wish the trains to begin
stopping using the momentum value stored in CV4. Th ese contacts may be shared with lead # 2 of the
preceding "Block BitSwitches".

Track contacts for leads 2 & 4 “Sequence” are placed at the extreme end of each line at a po int prior
to, but close to, the merging point on the lines. T hese contact leads are user to re-sequence and are
not shared with any other BitSwitches (exception be low). These triggers also turn the signal RED if
signal version is being installed.

The track contact for lead # 5 “Brake” is placed in the first block after the lines merge and is required
in every case. If used as a shared contact for the next forward "Block BitSwitch" it m ust be placed at a
distance into the next block greater than the longe st train. This contact should not be used to signha | to
preceding BitSwitches. See XY below.

The track contact for lead # 6 “Release” will release any remaining train from the "Merge" area onto the
main line. This contact may be shared with the pre  ceding and succeeding "Block BitSwitches. This
trigger also turns the signal GREEN if signal version is being installed.

Connection X should be connected to lead # 3 on the "Block BitSwitch" that precedes "SPUR # 2".
Connection Y should be connected to lead # 3 on the "Block BitSwitch" that precedes "SPUR # 1"

The X & Y connections will cause the preceding Bloc  k BitSwitches to release when the train leaving
the Merge reaches contact trigger #5. If you wish to cause an earlier release you can connect the

preceding Block to triggers Merge #2 & #4 respectiv  ely however if the departing train is to slow or
stops after triggering #2 or #4 a collision with th e trailing train is possible.
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Bﬁtgwﬁcbm Installation Instructions
Entering an Automatic Section

An IMPORTANT feature of BitSwitch logic is the abil ity to have separate sections of a layout. One
or more sections, switch yards, staging areas, or o ther divisions in the layout can be operated in
the normal mode while a main line that circumvents the layout or loops that share a station and
can accommodate multiple trains may be better opera  ted under an automatic mode.

MERGE BITSWITCH Brakig - LT
L
i |
<+ 1
| Track Track Station "S2"
|sdator Contact

reed switch

¢

Brake
Generator

L sssssssssEEEEEEE
]

Track '
Cortact :
—— ~ Common .
—n. i
Station "S1" 3 I [
The "Merge BitSwitch" has special application for a llowing the ENTRY of a train into an Automatic
Controlled Section of the layout from an uncontroll ed area.

One spur will be an entry point from an uncontrolle d section of the layout. The other spur  must be
part of the controlled section.

When the controlled section of the layout is in aut omatic mode a train trying to enter the controlled
section via the "Merge" area will be stopped and held until traffic in the controlled section allows
entry. The Engineer should simply maintain the des ired "speed step setting” and the " Merge
BitSwitch" will allow entry when traffic permits.

Using the "Merge BitSwitch" for this purpose maintains the logic of the other BitSwitch controls so
that entry is accomplished with no disruption to tr affic in the controlled area.

When the controlled section is in normal mode train s are not affected.
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Bﬁtmﬂcbm Installation Instructions

Passing Siding/Station BitSwitch

The "Passing Siding / Station BitSwitch" can be utilized for different interesting options. It can be installed

so that as the first train approaches the siding on the main line it is diverted to the siding and hel d there
until the faster following train is allowed to pass . It can be installed so that for example, only "Pa  ssenger
trains" are diverted to the Station Siding and all other traffic is allowed to pass. Similar sidings can be

established for freight depots etc.

Track
| Isolator
Connect to release of previous
BitSwitch to Open Siding 2= X
H Track
Contact Connect to release of previous

BitSwitch to Open Main 4 =Y

~NouPwpE

7 Release optional Sequence 1 Test SIDING
‘ Bake = DCC 2
| Gengator f== IN /
\\ |< Braking - __Longest
\ b 2 | Distance MAIN Train | .\
|
|
I ! ! I
6 Relaese 5 Brake 4 3 Test =

Sequence b

Any train entering the siding is held until another train passes on the main line. Trains on the main line
will not stop unless traffic is located in forward blocks.

A "Spur BitSwitch" is required for the entrance to the  "Passing Siding BitSwitch"

Track contacts for leads 1 & 3 are placed on the li  nes entering the control areas at the point greater than
the longest train from the entry isolator and at th e point you wish the trains to begin stopping using the
momentum value stored in CV4. Track contacts forle  ads 2 & 4 are placed at the extreme end of each lin e
at a point prior to, but close to, the merging poin t on the lines. Contacts 1 & 3 are shared with the
proceeding "Spur BitSwitch". Track contact 5 may be shared with the next forward BitSwitch

The track contact for lead # 6 & 7 will release any remaining train from the "Passing Siding"
area onto the shared main line. This contactmay b e shared with the preceding and succeeding
"Block BitSwitches" . If the forward main line does not divide itisn  ecessary to ONLY connect
either 6 or 7 but not both.

X connection releases train from the block behind t he “ Siding ” when 2 then 5 is tripped.
Y connection releases train from the block behind t he “ Main” when 4 then 5 is tripped.
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Bﬁmmym Installation Instructions

Spur BitSwitch

The "Spur BitSwitch" is used when a main line divid es into two lines or a main line and a siding. The switch tests the
set position of the points in the approaching track switch and then determines if the main line or spu r ahead is
occupied. If the set direction of the points will | ead to an occupied block the train will be stopped. If the points lead to
a vacant block the train will not be affected. If the train is stopped because the direction indicate d by the points is
occupied and the other line is vacant, throwing the points to the vacant line will release the train.

Release Brake  Spur BitSwitch

6 AUTOVATIC MODE

Braking

—4—

1Test

"hawssmnmn
. onges
Train

Connect terminal Xto
terminal #3 of the
"Blodk BitSwitch"
proceeding the "Spur
BitSwitch"

3 I Track Track

Release Brake Contact Isolator

Track contact #1 “Test” must be a distance greater than the longest train from the spur entry isolator and placed at
the position where you wish the trains to begin sto pping. This contact may be shared with preceding "B lock
BitSwitches" terminal #2.

The "Spur BitSwitch" terminal connection #X is conn ected DIRECTLY to terminal #3 “Release” connection of the
"Block BitSwitch" that immediately precedes the "Sp ur BitSwitch" ( X is NOT connected to a track contact.

Track contacts #3 & #5 “Brake” should be placed on their respective spurs a dista  nce greater than the longest train
from isolators placed immediately after the track p oints. These contacts are normally shared with the "Block
BitSwitch" for the next block.

Track contacts #4 & #6 “Release” should be placed on their respective spurs a dista  nce greater than the longest train
from the next isolators. These contacts may be sha  red with the "BitSwitch" for the next block.

The "Turnout" connectors need to be wired to the po wer source that operates the switch motor controlli ng the track
points. Because the polarity of switch motors vari es depending on how they are configured it will be necessary for
the installer to experiment by reversing the feeds to determine which connection is correct. It is al SO necessary to
advise DCC-BitSwitch of the voltage being used to p  ower the switch motor if that voltage is greater th an 18 VDC.
(Alternate components provided at no extra charge).

Two signals placed at the turnout are powered by th  is BitSwitch. One signal goes red when 5 is trigge  red and green
when 6 is triggered. The other is goes red ontrig  ger 3 and green on trigger 4
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Bﬁtgwﬁcbm Installation Instructions

Exiting an Automatic Controlled
Section

An IMPORTANT feature of BitSwitch logic is the abil ity to have separate sections of a layout. One or
more sections, switch yards, staging areas, or othe r divisions in the layout can be operated in the
normal mode while a main line that circumvents the layout or loops that share a station and can

accommodate multiple trains may be better operated under an automatic mode.

The "Spur BitSwitch" has special application for al lowing the EXIT of a train from an Automatic
Controlled Section. This method for EXIT will allow you to depart the automatic sections of you layout
at any time without regard to other trainsinthe a  utomatic section.

EXIT  Release  Brake  Spur BitSwitch

S AUTOMATIC MODE

6

SIGNAL
5&6
Brake Braking
SIGNAL enerator Distance

3&4

[EEN
—]
(_D—
Q

al

mmd !

mmmul

Turnout L L(?I_l’;gﬁ]ﬁ
Conrect terminal X to Motor

terminal #3 of the
"Bod BitSwitch"

proceeding the "Spur
BitSwitch"

[ |

-

4 3 I Track Track
Release Brake Contact Isolator

Either spur may be an EXIT from an uncontrolled sec  tion of the layout the other spur must be part of
the controlled section.

When the controlled section of the layout is in aut omatic mode a train trying to EXIT the controlled
section via the "Spur" area will be allowed to exit

Track contacts on the exit line (either 3 & 4 or 5 & 6) should be placed close together, at a distance
from the exit points at least as long as the longes  ttrain. It is possible to use just one common con tact

for 3 & 4 or 5 & 6 however if you plan to expand yo  ur automatic section at a future point wiring them,
as separate contacts will ease future wiring.

The purpose for using the "Spur BitSwitch" for an e xit from a controlled area is to allow the
signal logic for other BitSwitches to be maintained without disruption.
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Bﬁtgwﬁcbm Installation Instructions
Dual-Single-Dual "DT-ST-DT Switch™"

Bi-Directional Operations
For Stand Alone Installation

STAND ALONE INSTALLATION DT-ST-DT

AL || ISOLATION GAP
A2
TRACK A3 SW
CONTACT Bl I REED ITCH
TRIGGERS B2
B3
C

N
) )
4

CONTACT
COMMONS

SEE

BUSS | ocerake Gen

Brake

et A
Longest Train —>|

e
B C
F Longest Train Bg\;(te >| F Longest Train

When the “Brake Signal Generator ™" is set for automatic operation this DT-ST-DT BitSwitch ™ provides
automatic collision protection when dual tracks co nverge to a single track main line.

Longest Train

When a train enters a block controlled by the "DT-ST-DT BitSwitch ™" from either direction the BitSwitch
checks for the following:

Is the single track section occupied?

Has the preceding train traveling in the same direc  tion failed to reach the next dual line and trip th e
release trigger?

Does an approaching train from the opposite directi on have the right-of-way?

If the answer to any of the above is YES the train wil slow to a stop.
When the answer to all three questionsis NO the train will enter the single track segment.

For Asymmetric installation the engine decoder must accept have ABC direction dependence de-activated
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Bﬁtmﬂcbm Installation Instructions

Bi-Directional Operation
For
Combined BitSwitch Installations

When the Bi-Directional BitSwitch is used in conjun ction with
Block BitSwitches each track trigger is located in an isolated block
that is large enough to contain the longest train p lus the desired
braking distance. Reed switches A2, A3, B2 & B3wi |l be
connected to terminal #1 of each respective Block B itSwitch.

le— BokBitSNich ——=—|=— Block BitSwitch = DT-ST—DT When Combined
with additional BitSwitches
|| ISOLATION GAP
Bae Lorgest BRK
™ Dist -l‘ Tran | Dist " REED SWITCH |—— Lorgest Tran
A /S |
ooy " ~ rgesttrain Dist A
3 N
B| B % > “—
f T K p 3
_ Brale Longest BRK Longest BRK
I‘_ Lorgest Train _—I‘ Dist Train Dist " Trdn "|" Dist
Block BitSwitch m=t<8— Block BitSwitch

The Bi-Directional section of track is connected di rect to the DCC
Power booster.

For Asymmetric installation the engine decoder must
accept have ABC direction dependence de-activated
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Bﬁtgwﬁcbm Installation Instructions
The 2 way Crossing Guard Integrated

The 2 Way Crossing Guard BitSwitch  protects a 2 way crossing. A train approaching a

crossing on either line will be allowed to proceed through the crossing unless another train

has entered the opposing line. If another train ha s already entered the crossing area the
second train will brake to a stop using the braking momentum value stored in CV4. When the
first train has cleared the crossing area the secon d train will accelerate to its former speed
using the acceleration value stored in CV3. Thisp  roduct can be used as a stand alone device
and isolation is only required for block 1B and 1A.

Vb mmeues 2 Way Crossing BitSwitch
3B
RELEASELINE"A" TEST LINE"A"
SET LINE'B' BRAKE SET LINE'B' BRAKE
TRIGGERS \
B TEST
B BRAKE
RELEASELINE'B"
W RELEASE SETLINE'A" BRAKE RIGHT
EE™ COMBINED / ST LINER
SET LINE"A" BRAKE /
LINE
RELEASELINE"A" "B"
BRAKE GENERATOR
If additional automatic traffic control is required for the approaches or exits from the crossing a

Block BitSwitch or other BitSwitch can be added for  each approach. The addition of a Block
BitSwitch to any approach will allow a second train approach ing from that direction to be
protected from rear ending a stopped first train. When the lead train being held is allowed to
advance the second train will then enter the crossi ng.

Note: the distance from the ISOLATOR GAP to the TEST TRI GGERS must be at least as long as
the longest train  OR no cars in the train with  metal wheels may cross the ISOLATOR GAP after

the STOP TRIGGER is activated. Additionally the “bra ke momentum CV4” must be set so trains
approaching the crossing stop BEFORE reaching the ¢ rossing.
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Bﬁtgwﬁcbm Installation Instructions

The 2 way Crossing Guard
Stand Alone

The 2 Way Crossing Guard BitSwitch  protects a 2 way crossing. A train approaching

a crossing on either line will be allowed to procee d through the crossing unless
another train has entered the opposing line. If an  other train has already entered the
crossing area the second train will brake to a stop using the braking momentum
value stored in CV4. When the first train has clea red the crossing area the second
train will accelerate to its former speed using the acceleration value stored in CV3.

This product is a stand alone device and isolation is only required for block 1 and 3.
2 Way Crossing BitSwitch
LINE
"
2]
Longest
Train
L(;rrﬁt ‘_‘
3 4
ﬁ { Brake Dist
1
T LINE
Longest "B"
Train

Note: the distance from the ISOLATOR GAP to the TEST TRI GGERS must be at least as
long as the longest train OR no cars in the train with metal wheels may cross the
ISOLATOR GAP after the STOP TRIGGER is activated. A dditionally the “brake momentum

CV4” must be set so trains approaching the crossing stop BEFORE reaching the
crossing.
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Bﬁmmy" Installation Instructions
The 4 way Crossing Guard

The 4 Way Crossing Guard BitSwitch ~ protects a 4 way crossing. A train approaching a crossing
from any direction will be allowed to proceed throu gh the crossing unless another train has entered
the opposing crossing from either side. If another train has already entered the crossing area the
second train will brake to a stop using the braking momentum value stored in CV4. When the first
train has cleared the crossing area the second trai  n will accelerate to its former speed using the
acceleration value stored in CV3.  NOTE: This product differs from  other BitSwitches in that it can
be combined with only 1 Block BitSwitch preceding e ach side of the crossing.

I I Isolator Gap

° 1<
sl =

DC Brake Generator

Reset Trigger (reed switch)

or I Brake Trigger (reed switch)
Speed Zero Gen

The 4 way crossing Guard is designed as a stand alone a  utomatic control . If additional
automatic traffic control is required for the appro aches to the crossing from any direction
only 1 Block BitSwitch can be added for each approach. The addition of a Block
BitSwitch to any approach will allow a second train approach ing from that direction to be
protected from rear ending a stopped first train. When the first train being held is
allowed to proceed the second train will then enter the crossing.

Note: the distance from the ISOLATOR GAP to the begin ST OP TRIGGER must be at least
as long as the longest train OR no cars in the train with metal wheels may cross the
ISOLATOR GAP after the STOP TRIGGER is activated.
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Bﬁmmy" Installation Instructions

The 4 way Crossing Guard
with approaching blocks

The following diagram shows the 4 way Crossing Guar d combined with 4 Block
BitSwitches. This arrangement will allow automatic protection at the crossing even when

two trains approach the crossing from the same dire ction on the same line. If the first
train has been stopped by the crossing guard, the s econd train will be held in the
preceding block until the first train is allowed to Cross.

All track contacts can share the same ground. "'Cr ossing™ contacts 1 & 4
connect to Crossing BitSwitch Terminal 1 & 4 respec tively, Crossing contact 2
connects to Crossing BitSwitch terminal 2 ETC ETC. Block 1 BitSwitch Contact 1
connects to the track contact in BLK 1, Block 2 Bi tSwitch Contact 1 connects to
the track contact in BLK 2 ETC ETC Block 1 - 4 Bit  Switch terminals 2 & 3 can be
wired direct to the Crossing BitSwitch as shown.

[v BLK 1

o|m 1|2|3|G
olz
3

SSING
1|2 415|6 |G
e
BLK 2
[1]2]3]¢]
! p
o
\: \ = reset
- | = Isolator
' = begin stop

Because the Block BitSwitches are designed to be used in one direction when in th e
automatic mode this example is the maximum configur ation allowed for a 4 way crossing.

For ease of installation all 5 BitSwitch devices sh ould be mounted in close proximity to
minimize wiring.

The 4 way crossing Guard is designed as a stand alone a  utomatic control . Its use is for
specific applications and it may not be used in com bination with any other BitSwitch
product.
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& e o Bitswitch™ Installation Instructions

Yard BitSwitch
Manual Control

Brake Generator Buss

Common
Sequence
Test

Trigger
Release

~+—— Longest Train L Brake Dist 4—‘

Siding

The Yard BitSwitch is used to prevent equipment entering the “Main Li ne” when the exit turnout is  closed . When
the turnout is closed any train approaching the mai n line will observe a red signal and brake to a stop until the exit
turnout is thrown  at which time the signal will ~ display green and the train will be allowed to enter the “Main L ine”.

If there is an additional Block BitSwitch installed before the “Yard Siding” the “Release” is connected to terminal #3
of that Block BitSwitch.

The Yard BitSwitch can be used with twin coil or Bi-polar turnout moto rs. The power connections to the turnout
motor must be connected to the “From Turnout” termin als on the BitSwitch.

For Bi-polar motors connect one lead to the “minus t erminal” and another to  either “plus” terminal.
Note: If the Yard BitSwitch releases the train when the turnout is “CLOSED” reverse the leads.

For twin coil turnout motors connect the common pow er lead to the “minus terminal” and the other power leads to

the 2 “plus terminals”
Note: If the Yard BitSwitch releases the train when the turnout is “CLOSED” reverse the “plus” leads.
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Bﬁtgwﬁcbm Installation Instructions

Yard BitSwitch Automatic Ladder

Brake Gererator Buss

(]
g
[ h N
~——Longest Train ——lL— Brake Dst — g
Siding

The Yard BitSwitch can be used to create an automatic ladder foras m  any yard sidings as might be desired. This require s one
Yard BitSwitch for each siding and the installation of accessory decoders capable of connection to additional track sensors
arranged in a fashion similar to the following. In this application, the GREEN TRIGGERS are connected to the Test, Brake &
Release" terminals for the BitSwitches controlling the block preceding the yard and the b lock that is the “MAIN LINE” if more
trains than the number of sidings are operated att  he same

time.

T= THROWN AUTOMATIC LADDER

T Yard is aciivated when turnout # "X" is in the Thro wn Postion

C= CLOSED l!—!T
< e

) 5C,_,8T
Turno® 3\ i

1 3C, 5T, 6T

1C, 3T, 4T

I BitSwitch Brake Trigger B BitSwitch Sequence Trigger B Main Line BitSwitch Triggers

l Reed switch sensors connected to tumout decodersi .e. NCE Switch-It, Switch-Kat etc.

Yard line #1 trigger 1C,3T,4Tcloses turnout #1 directing the next train to alter nate sidings & throws turnout #3 directing
the next train to yard line #2 & throws turnout #4 releasing any train that may be parked on yard line #2.

Yard line #2 trigger 3C, 5T, 6T closes turnout #3 directing the next train to alte  rnate sidings & throws turnout #5
directing the next train to yard line #3 & throwst  urnout #6 releasing any train that may be parked on yard line #3.

Yard line #3 trigger 5C, 8T closes turnout #5 directing the next train to alte rnate sidings & throws turnout #8 releasing
any train that may be parked on yard line #4.

Yard line #4 trigger 1T, 2T throws turnout #1 directing the next train to yard line #1 & throws turnout #2 releasing any
train that may be parked on yard line #1.
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Bﬁtgwﬁcbm Installation Instructions

"Signal BitSwitch"™

Note: This BitSwitch will work for any layout regar
BATTERY)

This BitSwitch can be used for triggering sound effects, closing

When 1 is pulsed ON (Red) and OFF (Green)
When 2 is pulsed ON (Green) and OFF (Red) .

Input power source can be 12 to 18 volts AC, DCor  DCC.

The X-Gate/Signal can be installed using two different methods.
If the traffic always flows the same direction

VOLTAGE TO SIGNAL = INPUT VOLTAGE
OPTIONAL RESISTOR IF REQUIRED

OF— InPuT
G}—— DCIDCCIAC

If the traffic is Bi-Directional:

VOLTAGE TO SIGNAL = INPUT VOLTAGE
OPTIONAL RESISTOR IF REQUIRED

M

[ Jm

Or— INPUT

f—— DC/DCC/AC
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Bﬁtgwﬁcbm Installation Instructions

If the traffic is Bi-Directional
&
you wish to trigger the Signal:

ON with the engine
OFF with the last can

VOLTAGE TO SIGNAL = INPUT VOLTAGE

OPTIONAL RESISTOR IF REQUIRED
INPUT
DC/DCC/AC

This can be accomplished by offsetting the triggers and placing the first trigger magnet to
tripthe LEFT RAIL triggers and the |ast trigger magnetforthe RIGHT RAIL

triggers

Accessory Drop

The Accessory Drop BitSwitch can be connected to an  y section of track or power source. Input
may be continuous voltage AC, DC or DCC thatis GRE ATER than the designated output to
provide 6, 9 or 12 VDC to any appropriate device th at consumes 1.5 amp or less.

LIGHT?
BILLBOARD? 590 12VDC

VERSIONS
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Manual Signal Braking Circuit

As shown in the Lenz LG100 Manual

Divide the track in front of the signal into two ar eas (see illustration)

Block

Operating section 4# Stop section —
r;r'ﬁ Train Detector

Sign;l

-
-

Aelay 2

RAelay 1
pe——— Signad # Signal

green red

To brake modube To command station T
boosler @ booster

lllustration 2: Suggested connection schematic

The first part, the operating section, must be at |  east as long as the longest train on the layout. Th e length of the
second part, the stop section, is determined by the deceleration rate set in the locomotive decoder. T his area must
be long enough to safely bring the locomotive to a complete stop. The operating and brake sections are in the
following referred to as a ‘block’. At beginning an d end of the block you need to cut both rails. Then install a polarity
free (isolated) train detector at the beginning of the stop area. Relay 1 (twin-coil) serves to switch the block between
command station signal ‘A’ and the brake module sig nal ‘B’. Relay 2 (twin-coil) ensures that when the signal shows
‘green’, the section is not switched to the brake m odule signal (This relay activates the train detect  or, TD). If the
signal shows ‘green’, then the connection to the tr ain detector is interrupted by relay 2. In other wo  rds, relay 2 is
connected in parallel with the signal drive and swi tched with it.

The sequence of events at a ‘red’ signal
When a train enters the block, the normal digital s  ignal (from power booster) is present in the block. When the
locomotive reaches the stop section, the train dete ctor (TD) is activated and relay 1 switches the blo  ck from track
DCC signal ‘A’ from the normal power boosters to tr ack DCC signal ‘B’ from the brake generator or “Set Speed Zero
Packet Generator” module. The train must be fully i nside the block at this point. The locomotive decod er receives
the signal from the brake module, decodes the comma  nd to stop, and decelerates the locomotive at the p  re-
programmed deceleration rate to a complete stop. If the signal now is set to ‘green’, then relay 1 swi  tches the block

back to the command station signal. The locomotive decoder again receives its ‘old’ speed step and the locomotive
starts up with the pre-programmed acceleration rate . At the same time relay 2 breaks the connection be  tween the
train detector (TD) and relay 1, so that any furthe r pulses will not lead to a new braking sequence. W  hen the train
leaves the block, the signal is set to ‘red’ again, and relay 2 reestablishes the connection betweent  rain detector

(TD) and relay 1. Then the next train will come to  a stop in front of the signal.

Important: If the block is fed the signal from the brake module, then the double gaps in the track bet  ween the block
and the section before and after must not be run ov  er. If they are, you will have a short circuit and the DCC
Command Station will switch into EMERGENCY STOP!
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Manual Signal Braking Circuit

The DCC-BitSwitch Manual Braking Circuit is designe  d to simplify the installation of a manually contro lled signal.

Included with this special circuit is a maagnetic reed switch to serve as the “TRACK DETECTOR".
The “Signal RED & GREEN Buttons” are not included and should be momentary switches.  The “POWER IN” can be
supplied via AC, DC or DCC sources.

The BitSwitch provides, Pulsed Signal output; for semaphore type signals with twi n coil motors and Constant
Signal output for signal lamps.

BRAKE BLOCK

BRAKE
DIST

LONGEST TRAIN

O

TRAN DETECTOR Q7=

TRACK POWER

L)
]
[ |
[ |
n
n
n
n
[ ]
[ ]
[ ]
[ |
[ |
[ |
[ |
n
n

OR
NORMAL BOOSTER

ANY BRAKE GENERATOR

@ f:
3 m
2 o]0
z D

If it is desirable to operate the Signal but noten  gage the automatic braking, simply turn the “BitSwit ch DC Brake
Generator” or the “Set Speed Zero Packet Generator’ O  FF.

The signal is SET with momentary push buttons which can also be connected to reed switches.
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SHARING CONTACTS

Most track contacts except “sequence”
can be shared with  multiple
BitSwitches.

is
of the

When BitSwitches are clustered on a
control panel this means that only one
lead-wire pair is required from the
layout track contacts to the control
panel and one power-pair to each
isolated section.

BITSWITCH

<
<
é>§
2
| | Isolator

o
TO
FIRST

8 Amp STATION #1

1 2 3 456 C

Most track contacts will be wired in a
"DOMINQ" fashion to 3 BitSwitches. In
most cases the 3 BitSwitches are the
BitSwitch for the isolated section being

controlled by that track contact and the

2 previous isolated section
BitSwitches.

Please see individual
BitSwitch Wiring Diagrams

XY

| Track Contact

° 0

ocks, with a

ious or latter |

C
b
3
BLOCK #5
t BitSwitches when designing the control wiring it

imply run two pair of wires to each logical section

1 2 3 C

© o o o
M e
1 2

Track contacts that are used to
automatically throw turnouts or for
such accessories as "crossing gates”
or "signal lights" in most cases can
not share BitSwitch track contacts.

wire needed and will simplify installation.

BLOCK #2
1 2 3 C
C
B

—

)

2
BLOCK #4

Because each BitSwitch shares contacts with adjacen
easiest to cluster all BitSwitches in a group and s

Clustering the BitSwitches on a panel
minimizes the amount of wires strung
over the layout and simplifies trouble
shooting the occasional loose wire.

P @
'
"
T
N
<
s
SN
I
I
I
-Ei
|

SPUR #1
2 3 45 6 C TEST

&
l

This is probably the most difficult
arrangement of BitSwitches to wire
however other combinations of
BitSwitches require slightly different
schemes. Should you need additional
schematics for different configurations
contact DCC-BitSwitch via phone 303-
674-3114 or e-mail your requestto DCC-
BitSwitch@att.net

This diagram shows combinations of Bl

are shared
Most segments need ONLY
ONE contact!

ur and a Station BitSwitch.

BLOCK #1

Bitswitches.

Sp

~ BitSwitches can share most track contacts with prev

Example of how track contacts

Be patient with your efforts and enjoy
yourself.

layout. This approach will miniumize the amount of

............................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Automatic and/or CAB Controlled
Turnouts

It is sometimes convenient to be able to have turnouts controlled automatically when the layout
is running in the automatic mode and still be able to control turnouts manually when desired via
CAB commands. The following products are a few of those available that allow for CAB control
as well as track contacts.

For tortoise or snap switch machines (2 wires)
The NCE Switch-it MSRP $24.95 (N to HO Scale turnouts)
NCE Switch-Kat (Large scale or G)
NOT FOR USE with twin coil switch machines.

For twin coil switch machines (3 wires)

Lenz LS150
Digitrax DS54

Another Method is to have 2 magnets on selected trains that are spaced the same distance

apart as 2 reed switches wired in series. Only the trains with 2 magnets will be diverted to the
siding all others will be kept on the Main.

This scheme will allow the diversion of selected trains to a siding.

e

1 Magnet —— DL ——
Train 2 Magnet

Trains with only 1 magnet will throw the tlll-Jrr?'llEut one direction. Trains with 2

magnets "SPACED AS SHOWN" will throw the turnout the opposite direction.

Trains with 2 magnets spaced differently than show will throw the turnout the
same as 1 magnet trains
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This scheme will control turnouts at both ends of a Bi-Directional section
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This product is for layout using Lenz Gold and Silve r Decoders only

This Asymmetric DCC compatible BitSwitch can be use  d as a Stand Alone
device
to maintain separation between two trains on the sa  me line or in series to
automate a large loop for any number of trains.

NO BRAKE GENERATOR BitSwitch IS NEEDED WITH THIS Bi tSwitch
However if this switch is combined with other stand ard
BitSwitches an Asymmetric Brake Generator BitSwitch IS required

This simple device is connected to 2 track sensors and an isolated section
of "The Right Rail" in the direction of travel.

The terminal connections are
R= Release Braking
B= Set Braking
C=R/B Common
O= Right Rail Track Power
L= DCC input from the Hot (continuous rail) LEFT
X= DCC input from the opposite rail

Asymmetric Block BitSwitch

TE:
1

P reED SWITCH
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WHEN USED IN SERIES
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Asymmetric ABC Circuit for Lenz and Zemo

Automatic reversing for Push Pull operation on Spur s or
intermediate stops now available with Lenz Gold or Silver
series decoders

For Push Pull gap the Right Ralil at each end and in  stall
BitSwitch Circuit

Push Pull Operation

i ——

Intermediate Braking Sections Always ON

| I 0 Berdelsdkich B L1 OF R 1
il

e belio
T

For intermediate stops in one direction the gap rai | is always the RIGHT rail.
The engines will stop in sections getting the Asymm etric DCC feed.

See your Lenz or Zimo manuals for appropriate Decod  er CV settings

CV settings allow for duration of stop time, momentum, distance to stop
and reverse option for push pull if desired.
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"Decoder Function Relay”

DECODER FUNCTION RELAY < 1.5 AMP

Any Function

This BitSwitch can be used for triggering any function that will
overload the allowable DCC decoder function amperag e. This
condition occurs most often in G-Scale applications where smoke
generators draw more current than is allowed by the DCC decod er and
therefore need to be powered directly from the trac k. This switch will
allow the engineer to use direct track power for th e smoke generator
and still be able to turn the smoke generator ON/OF F utilizing DCC
decoder functions allowing conservation of smoke fu el when the
engine is parked on a siding or when the generator is dry.

This BitSwitch can also be used when ever it is nec  essary to control a
power switch/relay for up to 1.5 amps using a DCC d  ecoder function
for control .
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Diode Control for AC Powered Bi-Polar LGB, Aristoo  r any
2 lead DC Turnout Motor.
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PROJECT BOX FOR
OUTDOOR

Switch-Kat installation

Outdoor installation of Switch-Kats connect the swi tch-kats to the leads in the project

box making note of which terminals  are for track contacts and which terminals
connect to the DCC power and to the turnout motor.

Using silicon caulk or a similar product apply to t he cover and the screw holes and seal
the project box.

Once sealed the box can be either hidden in a struc  ture or buried in ballast if the ballast
is not where the box will be submerged in water dur ing storms.
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ACCESSORY CONTROL w/sensors

Input power source can be 12 to 35 volts AC, DCor  DCC.

Output power can be 5 VDC, 9 VDC or 12 VDC dependin g on the unit ordered.
Input voltage should be greater or equal than the o utput voltage desired.

This circuit can be used to operate Signals or to 0 perate a Crossing Buck
or any accessory that you wish to turn on and off
(+) & (-) are always powered
1(-) is only powered when the 1 Trigger is the last pul  sed
2(-) is only powered when the 2 Trigger is the last pul  sed

The X-Gate/Signal can be installed using different methods.
If the traffic always flows the same direction:

Triggers

|l |2 IE_ |

ndino Oa
Power
Input
|oi‘o|

If the traffic is Bi Directional: for trolley or sh ort train

o

o m::C
-% Triggers £ EIQ
=t |1_ >
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If the traffic is Bi-Directional:
For long trains

engine (or first car ) magnet triggers the reed

Requires 2 magnets place the magnets so that the the
right rail.

switches located near the LEFT RAIL and the last car triggers the reed switches located near the
This arrangement will keep the crossing signal lit for the entire train regardless of length.

38 S
“|8  Triggers &7
=™ [t ]

M
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