;Dqgltal Laboratories

3R

UNIVERSAL VOLTAGE (RS232C) |
AND CURRENT LOOP JUNCTION

The “3R" is a compact connection unitthat allows
serialcommunication devices and terminalequip-
ment such as Teletypes, high speed printing
terminals, video ‘displays, computers and mo-
dems to be combined in a common system. More
than one 3R can be used, expanding indefinitely
the:number of devices that can be connected.

Specifications
32% -122° F (Operating)

Humidity to 95% non-condensing

‘Width . Height Length
5'311 2. 3!/ 7"

Weight: 3.5 Ibs.
Power: 90-125 VAC 60 Hz 5 Watts

Transmission Speeds
Any, up to 9600 baud

Circult/Connector ,

R8-232C compatible (Connectors are Amphenol
#17-10250-1, or equivalent)

20 ma current loop via RS232 undefined pins

Communications Connections
The 3R contains six switches thatimplement any com-
bination of connections between the input and output
of the'three plugs. The six switches implement the
following connections:

4

(1) Transmitted Data, Device A to Received Data, Devig
(2) Transmitted Data, Device A to Received Data, Device
(3) Transmitted Data, Device B to Raceived Data, Device
(4) Transmitted Data, Device B to Received Data, Dev

(5) Trahsmitted Data, Device C to Received Data, Device
(6) Transmitted Data, Device C to Received Data,

Circuit Configuration Controls

Six switches, two for each of the three dev
are provided for each device. One sets up
in either the voltage or current-loop mode, ar
other interchanges the transmit and receive si
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A 3R CASE HISTORY:

COMPUTER TO COMPUTER

It was desired . to transmit data from in-house Computer A to
B without starting a new software project. Both computers had
Teletype paper tape oriented editors, but it was desirable to
bypass the paper and connect the computers directly. A direct
connection between the computers would not work because each
thought the other was a Teletype. But more significantly, the
existing software in both machines required commands from a
terminal and there was only one port per machine.

The solution was to make one of the computers ("A") think
it was punching tape on the Teletype and the other computer ("B")
think it was reading tape from the Teletype, with the output of
the punching computer providing the input for the reading compu-
ter. Computer A, B, and the Teletype were each connected to one
of the three ports on the 3R. Commands to the two computers
(using the Teletype keyboard through the 3R) were given in the
following way:

First, the Teletype keyboard was switched to B and the Com-
mand "Read Tape" was given. This put B in a state where any
character received would enter memory. Then, with a flip of the
3R switches, the Teletype keyboard was disconnected from B and
connected to A. Furthermore, A's output was connected to B's
input (rather than the Teletype). Then, a "Punch Tape" command
was issued to A.

"A* responded, sending its data to the 3R but the data was
routed (due to the 3R switch connection) to B rather than the
Teletype. Thus B accepted the data from A just as if paper tape
had been read to it through the Teletype, accomplishing the des-
ired data transfer.

3R-018
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3R UNIVERSAL VOLTAGE AND CURRENT LOOP JUNCTION
OPERATION INSTRUCTIONS

General

Each of the three connectors on the unit correspond to an
independant data port and each can operate with an active or
passive 20 mA current loop or EIA and TTL voltage levels. Six
switches on the two inner circles labeled "CURRENT SOURCE" and
"TERM/COMP" are associated in pairs with each port, independantly.
These switches do not affect the device interconnections, but
configure the setting of each port to the desired circuit.

Once a port's CURRENT SOURCE and TERM/COMP switches have
been set, then these switches are not changed. If another device
is plugged into one of the ports, then these switches provide a
very fast and easy way to reconfigure the circuit consistent with
the cabling procedures used by many manufactures.

The remaining six switches control the data flow between
devices with an LED (Light Emitting Diode) indicating the circuit
state as explained in the section on operation below.

Set-up

Each of the three devices that are to be switched or operated
through the 3R are connected in accordance with the "hook-up"
information in Figure 1. For most RS-232C devices such as modems,
serial computer ports, video terminals, and printers, a standard
one-to-one cable is all that is necessaary.

Control signals such as CLEAR TO SEND are activated on the
3R plug so that most devices will operate with a one-to-one plug.
For these devices, and any others that are RS-232C compatible,
the current source switch associated with the port is set to the
off position. The current source switch that is associated with
each port is next to the associated connector, and on the outer
ring. The ring is used to label the three current source switches
and does not imply any interconnection relationship between ports.

Similarly, the inner circle TERM/COMP three switches operate
with its associated port independantly and has nothing to do with
the interconnection of the ports. This switch reverses the Data
Transmitted and Data Received signals (RS-232C pins 2 and 3) which
allows one~to-one cables to work with both Data Terminal Equip-
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ment (DTE) and Data Communications Equipment (DCE). It further
allows use of cables that themselves reverse these signal wires.

QOperation

Once two or three devices are plugged into the 3R, and the
proper circuit configuration is set by the CURRENT SOURCE and
TERM/COMP switch, then the data flow switches will establish any
desired connection between the three devices.

The six swithces are located between the three ports and the
arrow head indicates the data direction. To establish a data
path, the swich handle is set in the direction that the arrow
points.

A data indicator is associated with each switch. Unless the
data path is turned on, the light will stay unlit. If the data
path is established, then it will light for the mark condition
(Negative RS-232 Voltage) and go off for the space condition.

If no device is plugged in, the lights from the open port to the
other ports will light indicating the mark state for open circuit
that is required by RS-232C. Thus when data is being transmitted,
the lights will flash for low and moderate data rates, and dim
for high data rates.

There is no restriction on the combination of the six data
flow selector switches. The Computer to Computer Case History
is an example of the versitility. Only when two devices are
sending to the same device is there need for any caution. In
this case if both devices try to simultaneously transmit, then
the data bits are superimposed. There is no problem however with
this connection so long as one device is in the mark condition
while the other is transmitting.

3R~ ..
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COMPUTER TO COMPUTER

It was desired to transmit data from in-house Computer A to
B without starting a new software project. Both computers had
Teletype paper tape oriented editors, but it was desirable to
bypass the paper and connect the computers directly. A direct
connection between the computers would not work because each
thought the other was a Teletype. But more significantly, the
existing software in both machines required commands from a
terminal and there was only one port per machine.

The solution was to make one of the computers ("A") think
it was punching tape on the Teletype and the other computer ("B")
think it was reading tape from the Teletype, with the output of
the punching computer providing the input for the reading compu-
ter. Computer A, B, and the Teletype were each connected to one
of the three ports on the 3R. Commands to the two computers
(using the Teletype keyboard through the 3R) were given in the
following way:

First, the Teletype keyboard was switched to B and the Com-
mand "Read Tape" was given. This put B in a state where any
character received would enter memory. Then, with a flip of the
3R switches, the Teletype keyboard was disconnected from B and
connected to A. Furthermore, A's output was connected to B's
input (rather than the Teletype). Then, a "Punch Tape" command
was issued to A.

np" pesponded, sending its data to the 3R but the data was
routed (due to the 3R switch connection) to B rather than the
Teletype. Thus B accepted the data from A just as if paper tape
had been read to it through the Teletype, accomplishing the des-
ired data transfer.

3R-018



r— — —

domas CURRENT LooP CompuTER €—> RS233 DEY/CE

 fAsaza

DEvice

/-To-/

SouRCcE

Ei nC

WAL = (SovacE RESISTOR)

- AE WP (v

TTL
= BRinG ouT

---q € sysrEm GROUNG

M4&;‘- HigH
.

ComMmPUTER

A0 M CURRENT LooP CoMPYTER £—> LA3 6

TRANS +
TRANS =
LA3E

CURRENT 4ooP

ReCc -~
REC +

3 2
N 7
vV

q

g t

A& k4

C=x2
= >

G=»

>

(44

L7

WA = (SoVRCE RESISTOR)

(I ~)

+v

=== & BRG OvT
= SysrEm GRounh

i aak

4w N

1

W~ (ouT)

SovRCE

-V +$

ComPUTER

oMt CURRELT LooP CompPuTER <> 7 7Y €>HoDEM (SYSTEM Enly NoT AccEcsigie )]
1

HMoDE K
/03

R (MARK ConniTIon InvERTES)

¥ NOTE, THESE

phoron CovplEl

TSOLATORS Can CF
MMovaTrED /N THE CABLE

MAX:
Fsov
&o Mo

e

HAX SSV

100 MW

Ply H#11B8ASS

- P

+5

b A + 5

——'E—-«/\M— (ovT)

CombPrrerR

Y a

3 3

7 7

e Vi

3
7 7._lTl

P ---7/8 6 5 -—--
oy e
= DIST+ 4+ KBRD =
Try

CENERAL FLECTRIC * 4y B8ass

DICITAL  LABIRATIRIES

TYPICAL FR |PSTes
§MAAR?7

APPLICATIONS e
REV
A

A




9z 250
E 7144
‘Qb&
—11
e 83 T o ASSY - VT
4 C . S0 T e
¢/ % 10/ LYSSV.T T YRR LR o u‘
m\knﬂa LY E S Y E ) o R T L5 ..A.mw
SZ/VOLEYOEH YT L 5scF il —. @ e
. - (%) . ¢ x ¥ a
X @. ST < u N — . Y (T t..m
sayI7? YosS/SIY (4 yo 9 T e NE x»m.. I
3y S50 wasn E223) N Bl @R @ 7’
Yo 9T ~Tru(? 357 . (7 (\x 1520 M R
(I»<94 T/ TFaiviasw/ ‘¥3Jwarn =L " - ——1 R )
ovo7 .. ST GRIVpYLS PO 9Pa n@n/ w 0 X . m T Z .H*mx \ s b RIS
(w20 98) somouimS oz F¥IM =X 2 ix R [* = $ x X XX
(7hzae \*v 5907 vvmezs =@ o — )
! 4235NC =4L LK oo
e te o Bl ik
2Ess00r = g€ w m.” Teeee " x 2 o
teeent =rr ;S3.0/Y o xVEE X R A
g B 0 & & T
9>-L02 ) S>ois Lwe¥ O (ad (& .. x L 5 S o
¢ 20 1 l- o
L d '&
IHgy7 v/ Szr0H L0O LAD Q %.v. ma:erl_ WWE xs 2|8
\ T 3 X
23gv7 po Lod (§ C s . 0 \:«EO
Gsars w228 > Wr370 (4 W./ 7 ® & B g GO
A . p . .
= X e 7 * x T
Frs (& : ’ T S
- N W s
_ sap327 wevt (Ce s»... D) mw Ci ;ﬁ g &om..
A«.xﬁw GIVLWELS & ¥ »©39./3 CEE-iE) Sl xR SN vevsh
sl T
IS LOD¥ID woyy FzTI108 A Lozsvz (7 u.,m* > e X X ' T 7.1 2N
i FRR RONNILE e
I - \ VIR WS
T _UQW\,JMU_ {1 4L) _9H© ©
a m . / o / L8 7 U
O OR N ,l\\b/ xll\\\ o T—wx7 O
go-Lev
q13/43 29N

AN/IS LYIH




9L29Qq5/| (= A

o d N H00k

A3y
LYE & Yo Iyovvo D

SF1MUBYOG Y7 L7191

U SV IS RS I SRS R R RS B

/-9CC/ ST u , 172V D TOOk
(zmow) ©-95¢ L, 7 stig

Qa#\w /0-508 =47, e.\a\\m}o\w\ﬁ ‘UNO D

YOUDPI (VVOD 9NV /L Pl

® _
12 _
S B 1 |
-7 _— @ | +
C/r Y b Y v\n\&v«\rhd (#- -1 ';-,-mm-@/ VWS AN
NI d007 jvavynd 0w 0P ) ST “._l
(=)~ '@u IN9 ro* _
.@\@ ” ||||| .
~— e A= S0 woee

anvnoyS | - N
/ g | pLA 4 =- N
..RE\QN ceesy . © (D~ WLivd ﬁ»:op IZ\L - Jeo-
Z T <&+ viva (31

_F A-
/ @ ' ‘—.J'“o
’ Kl@l ! \ﬁ log =

(== fF- = . 240 A+
70 doo7 LwIYEA> ww Op (4007 Un3¥¥n) ¥od di)
'v _——— e e e oS g
( PRULEVATE VN ERLALY
II9YSYINIY LY3Y¥Qd

—
—




A14408
WINO
y-€
S2WOLYNeT T TBiiOIQ

bhy
\r:.!ﬁ
i
<! Le9gne
- My
i i A L5 Zvoch :
d
7 g~ QoS E N IR
Mt )
_— MoRA
|ﬂ|l —— NE WOV L W /S
QN <« . 2 Y u VZ».VH rohay QFP-9-/~®
1 ey glﬁw

>
3
92

9

. Nl
[ eq aosol T = j
..ﬁ { Ot dva

Y3 Iﬁi novig { S
$/c00|

ohy 2 0Y 100hey/

o
J

gsvs*

N+

Alei-o D+




h-— —
nxom DESEELLTIN] t _ t‘se?

agypLionS wid)ls A\ % 5 00 0
wq dmwoz ¥-€ || C O oJ_ = ~9s

. ngE
SEN0Te¥eDY T Y LI OIq .F s \r ﬁ. (Tj won

£s'ts s




7 " \\ " i L7 A
=, DT VLT | LW | &
DT NS AT (VOB 77 R
= S O dH INS LG, ST LGe | T3> AIMN V4
I IUITSRIL TS I e C e Ve | LT
T TLSTSIHIL T Ty | RE 72 NT | LT77y &
T BTNV T Q7 TN oS | /<1747 1 &
= FE T FNTT | K577/ L7770 A
= SETU D] 70k IR | 9
7 IFT7V QeI L L] =
7 FLTOES IAIS | 57 HFT LT 7
7 FollmS ZI0dT | ser 4wE LIL &
5778 A TG g A |
S TLTIRUAG) Nif ST | [O~F9 €-L] AETT7 7
SWFIE TIFOT ,, ‘
ol TR D m‘udvﬁw S MWM%.Q fw\/\EnwnnuN m|\»
Trgxeeg, X ve, FoAAVIS CIlL | HIWSTHH Y
(WIS TS O I G| BRI | LT 4 V4
Mol T S TE Ae| L eV |9 o[ o mE) o
T 73997 N YoILS AN
= CE(EANTEY R Isidi A L wkiw\\ 7
® > jee <ITH 007 |569-00a7- pild| ATV 78H A
T T VI o ~A7| SSAg 7
T (Wioyg) T¥70 FRTT S90/77] 0ak7°8 | S
7 BV Y FFT70F 57 | PEETCARE o il |
I FTWIOTSNYSLL] ©OT-9-/hT veoIS | &
7 9T, Puvoy od NS NoYlAVY | T
T X0 LVITlneLSvs /07, Ivossgay| [
Sy Gz | 7oad| FHIL|YVVIS LIS | o/ i g055a ory | HA0VW |WZLI
0 oy wermi 46! ] L | _ ,_kM_Qk_ ] 1 |




\m&% %tﬁ%mw:s g ;
/" ﬁﬁb\ﬁv% U \.&E«mm
W/ 200177 dgw%\
A Stk W 5 A WP
.W/Q\\)N \Nw&\«\:@\w\wvlw )MQ%NNWMM N7 @lg%
ST ) VO oIS
/ ” 7 TS T SR A N
i u 2. wﬁﬂ? LPxTEX9 ST DS oo dr QUi HH 5%
" " < -S&m\w XTED SOITIVG e
v i T m\mmp\ww X E%% SNIT IS ==
QMA*Q\ gqﬂ\g \HNUNIP.“I \ h?ﬁw‘.wa\ﬂ \W\M X 1Dmy % W.QNWW\QW %\ﬂW\m\ vﬁtm\m \w _\* ) g
7 P X SLITIY P15 | INSATT | TF
11 1677 TIHEE FoF T i W A T
©  Swords Merhy TEXTR 7816 | 4= wS=-] bF
> I £ Sqrl= | ¢-§spor-d ToND[ 8%
¢ . L\\ﬂﬁ - DR 7 2 e LU - A
Tl 7= Y= Rk Z DU IIS QNA
1 v, n HO-SeA(] | PHAITILNT
AL N TS~ e T
> S—.a 2 mé\mnwﬂvmw iwﬁ%«t«m%
¢ [ w\ Salpd ﬂm&%m&.\w TSI ke Wl
2 i L yQM}am; L7751 ECT
(e, i ¥ YEF L7 7 A
/ /e /( “ " V\Wu“% .\k\VV\\‘\ Nmuﬂ
/ 1t 1/ L wmk\.ﬂw NIAVQW&\ o=
A 0, AL Z7757 1 67
a . S L7 8
= P ; 7 7707 | Z7
/A £ =
4 ” ” FS7 L7707 | T
3 m\ T £ M3 TCBF (U FT TZ7 707\ 57
/\N\v&\& SR T ‘w\\v\n\m\ -
Sy d&a 72 Folad | FH/L \VGNW.O ALD YOI LS DO oy N7 }x )
aviz| AZb Layd P
) 1 Y ) 0 1







