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Abstract 

. ' 

A versatile system of constructing modular plug-in units is described, 
together with its associated bin and interconnecting wiring. These units con
form to the standard recently developed and adopted by the AEC Committee 
on Nuclear Instrument Modules . 
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Introduction 

During the past ten years almost every research laboratory and instru
mentation manufacturer has developed a system for packaging electronic cir
cuits in modular form. The chief advantages of such a system are the ease 
of adaptation and interchangeability during the course of an experiment, the 
time saving effected when replacement is necessary, and the lower cost of 
updating or expanding various parts of the system" . ' 

Two types of modular construction have emerged: That used for com
puter-type logic circuits, which are designed for little or no local adjust
ment, control, or observation; and that used for instrumentation of experi
ments in which continuous observation and control are required. The latter 
type of packaging has taken on a myriad of forms, each a little different. 
Only a few characteristics are common to all units: The modules have 

1. a front panel, 
2. a component mounting board, 
3. power or signal connector(s), or both, in the rear, and 
4. a method for a bin which in turn can be mounted in a standard 

19-in. relay rack. 

Beyond this, the interchangeability ceases in practically every case . 

. 
An AEC ·Committee for Nuclear Instrument Modules was formed in 

February 1964. by representati-v-es of the Natior~al Laboratories with the ob
jective of producing a standard module and bin design. By July 1964 a basic 
design, providing for mechanical and electrical power interchangeability, 
was adopted. The basic system was described in an AEC report Louis 
Ccistrell, Standard Nuclear Instrument Modules, TID-20893, July 1964. 

The following report describes a particular design of modules and bins 
which conforms to the national standard. Another conforming method of con
struction is being developed at Oak Ridge National Laboratory by George Holt 
and his associates. Modules constructed-by either of these (or any other 
·method of construction conforming to the national standard) may be used inter
changeably in any bin designed to the national standard. 

Modules are available in two panel heights,· nominally 5-1/4 and 
8-3/4 in. high. Panel widths are in nominal multiples of 1.35 in., with 
accommodation for twelve single-width modules in the bin, Also, a 5-1/4-in. 
module can plug into a 8-3/4-in. -high bin by using an adapter plate. 

The system was designed with a view to maximum utilization of the 
volume available in a 19-in. relay rack. The bin has the maximum width 
that can be accommodated in a rack if two chassis slides are used. The 
module has been designed for maximum utilization of the bin by providing: 

1. Use of maximum volume within the bin for components and circuit 
boards. 

2. Maximum panel space for mounting controls or connectors. 
3. Convenient m.ethod of supplying power to mt;>dules. 
4. The option of 11 wired-in11 interconnections between modules via 

wires or coaxial cables. 
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5. Easy accessibility to both sides of component board by removable 
covers. 

6. Adequate shielding under normal laboratory noise conditions. 
7. Optional additional shielding for use under conditions of high 

ambient noise, e. g., near spark chambers. 
8. Adequate natural convection cooling for low-dissipation installa

tions, with option of forced-air cooling for use at high ambient 
temperatures. 

9. Protection of components from mechanical damage': 
10. Economical fabrication consistent with the above requirements. 
11. Availability of panel space at the rear of the unit to allow the use 

of rear or front connections between modules. 

Photographs of the modules and bins are shown in Figs. 1 through 4. 
Other illustrations are shown in the following groups: 

Group I. Application drawings and schematic diagrams. 
Group II. Construction drawings for 5-1/ 4-in. modules of various widths. 
Group III. Construction drawings for 5-1/ 4-in. instrumentation bin. · 
Group IV. Construction. drawings for 8-3/4-in. instrumentation module. 
Group V. Construction drawings for 8-3/4-in. instrumentation bin. 

Electrical Considerations 

A prerequisite for electrical compatibility of the system is availability 
of adequate powe:r-, at each mcd'..l!e location, of several specified voltages. 
The potentials of ±12 and ±24 volts have been selected as standard and will 
be available for all modules. Other preferred voltages (e. g., ±3 and 6V) are 
available at the user 1 s option. Connection between modules and bins is made 
via a 42-pin connector mounted at the rear of the module and bin; this 11 utility 11 

connector, using high- reliability, snap-in-type contacts, allows the use of 
up to 36 pins and 6 coaxial connections. See Fig. 5 .. 

Signal connections will, in general, be mad·e through coaxial connectors 
.on the front or rear of a module. However, when interconnections are desired 
between modules in a bin, they can be made by inserting the appropriate leads 
or coaxial contacts in the utility connector housings. Some pin locations have 
been assigned by the Committee for a particular use, others are available at 
the user 1 s option. A list of assignments is shown in Fig. 6. 

:J3ins will initially be wired with only the ±12, ±24, and signal ground 
and chassis ground wiring as shown in Fig. 7. Additional wiring can be 
easily added as needed by use of the snap-in connector pin feature. If de
sired, pins can likewise be readily removed by use of a tool provided for that 
purpose.: 

The maximum resistance drop between the power supply and any bin 
utility connector should not exceed 19 milliohms. Where this drop is ex
cessive, the power supply renwte voltage-sensing leads can be extended to 
a set of utility connector buses, as shown in Fig. 8. In this configuration 
the maximum resistance drop between the bin utility connectors and the re
mote sensing point should not exceed 2 m n. 

• 

.. 
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Generally, the w1nng between the twelve utility connectors, shown 
in Fig. 2, will be enclosed in a metal shield affixed to the rear of the bin . 

. This will take the form of either a rear cover (Fig. 9) or a shielded enclosure 
in a rear-mounting power supply (Fig. 10). In applications in which it is de
sirable to extend leads from the bin connectors to other chassis, this should 
be through connectors permanently attached to the rear cover (Fig. 9). 

Power Supply . ' 

Power can be supplied to the bin by any of three methods. 

(a) For light loads _it may be convenient to construct power supplies in the 
form o:f modules plugging into the front of the bin. Power to the other modules 
is provided through the rear connectors. 

(b) For heavier loads a power supply can be affixed to the rear of the bin. 
Power supplies are commercially available in this configuration wh1ch will 
supply ±12 and ±24 volts each at 1 ampere with ±0.05o/o combined line and load 
regulation. The total volume for these supplies is shown in Fig. 10. 

(c) A third method of supplying power is from a supply located remotely 
from the bin and fed through a power connector located on the bin rear shield 
(Fig. 9). 

Several options for ac power control are available. For supplies 
plugged into the front o£ bins, switches and indic.ators can be rnour..ted on the 
module panels. For supplies attached to the rear of bins, a power control 
mod-.::.le can ce employed as seer.. in the photograph of Fig. 4 and the schematic 
diagr·am ci Fig. 11. If £rent panel control is not requi:r ed. ac power can be 
.fed directly to the supply at the rear of the bin. 

Shielding 

Many ec:.rly bin-mod'.lle desigr..s did net provide adequate shielding 
from the electromagnetic radiation present 1n avera.ge laboratory f'urrc'-!ndings. 
ln this desigr. shielding is dependent upon the constructior. of tr.e modu].e rather 
tl:an of the bir:. The top and bottom bin cover plates a:re primarily for com
ponent protection. 

Under normal laboratory noise conditions it is usually suiiicient to 
construct mod-des of aluminum finished with a protective conductive coating 
such as I:r·idite. The interconnections between mod'.:..les should be sbielded as 
described above, with all external signal connections introd"tAced through 
shielded cable and all power leads fed thro·..1gh s·.:ita.ble line filters, 

Where high ambient e!ectrical noise is present--e. g .. rf power 
sources or spark discharges--a number of additibna! shielding features can 
easily be added to the modular system. These are pictorially outEr:ed in 
Fig. 12. In the modules ,additional contact~ strip material should be mounted 
along tr.e sides of the front and rear panels to provide good contact to the 
side p2.nels (see Fig. 13). The most economical me.thod of plating aluminum 
with a base material to provide low contact resistance ever a long period of 
time is by the use of an 11 Electroless" nickel solution. Resistances of 3 ms-2 
between the corner and sliding cover were measured when this technique was 
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used. A thickness of 0.0001 in, appears to be adequate for this purpose. 
Additional plating of other materials can be added as needed. 

The utility connectors are shielded by mounting metal hoods around 
the utility connectors on both the bin and modules, as shown in Fig. 12 The 
external hood mounted on the bin has fingers to engage the internal hood when 
mated. The contact resistance between cadmium-plated steel hoqds is a few 
mn. To maintain the integrity of the shielding, a crushed metal...-,wi re gasket 
should be used around the perimeter of the utility-connector rear panel and 
the attached shield or power supply. 

Mechanical Cons ide rations 

Sheet metal, extr:.1ded aluminum, and die-cast parts are employed in 
construction of this bin~·module system. This combination of materials pro
duces a high-quality system at moderate cost.. However, as usage of this 
system increases, it is expected that further construction refinements and 
larger production volume will effect considerable savings. 
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Fig. 1. Front view of 8-3/4-in. bin. 
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Group I of illustrations 

Application drawings and schematic diagrams 

Figure LRL Drawing number Title 
number 

'' 
5 11X3:04 f A-4. Connector layout and hard-

ware 
6 11X3041 A-3 Connector pin assignments 
7 11X3044 W-1 Basic bin interconnecting 

wiring 
8 11X3044 W-2 Bin interconnecting wiring 

for power supply remote 
sensing 

9 11X3044 M-15 Bin read shielded extender 
10 11X3044 M-16 Bin power-supply outline 
11 11X3361 S-1 . Power control module 
12 11X3044 A- 5 Shielding detail 
13 11X3053 A,- 2 Module shielding detail 

~ ~··-;: 



-~~0- ·,_Q MOUNT ON 
RG 58/0~· /'· MODULE 
C_(\8L2 ~ . / ·-... MOUNT IN BIN (42) POSITION 

c.;~~. <>.~ /-'l" ((42) POSITION MALE BLOCK 
·'' .~~ FEMALE BLOCK 202515-3j 

<....::..~ 1'1 :1 ' 202516-3 
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~~ / ! I ):~: .... r\ ~ H ~ 'f I ~1 ''·{ ·-." ·~;/~· ·<~;o:) :t:.:.~ ... ~. 1 ' 

~ I( ' ' li RETENTION I { { (ij! ( ., ,>., ' / (j 1.1\:·.~· I ~f!;./ 
I.-, ) <>-?PG. (j~(ll GU;DE S~CKET C)·j\\' ] /,'/ 

".... :' ~./·,/ r /-:_: 0~;/;J 200835-4 ~.:(:: 0: -~/l . 
NAL '-,1',/ Cvoc m . (4)~6..1 (~) REQ'D. ~(:.;_\<;~. / TYPE m + PIN 

EXTERNAL TYPE TYPE ill + ~- :9,_~~-~.jb~ (GUIDE PIN Z:-;1'~;~ J2 CONTACT 66098-1 
PIN HOOD SOCKET CONTACTJ' ,,0·~~(}/ > . 200833-4 ~ ~J\::'-~ FOR-16-ISWIRE, 66102-1 20-22WIRE 
202579-5 66100 -1 ·FOR~]/'· ~·~,, (3)REQ'D .. )l;,,~> '~J. TYPETitCOAX.SOCKET 
·rs t 2 ) 16-18 WIRE · ·· ' . · . ' ,;~ MALE CONTACT 
~ ee no e 66104~1 FOR 20-22 WIRE . ''•':::t~·- ·· . /)\1)'" 201146-4 FERRULE 

TYPE Dl COAX. PLUG ~ ~> '//(OPTIONAL 328663,RETENTlON 
FEMALE 1CONTACT \~~JIONAL GUIDE PIN SPRING 201142-2 . 

~~~1:s:: 328663, ~~~~~2 ~~CKET 202514-1 

//"'"'-, 

NOTES: 

TYPICAL HARDWARE 
FOR GUIDE PINS & 
GUIDE SOCKETS 

OPTIONAL 
INTERNAL TYPE 
PIN HOOD 
'202394-2 (See note 2) 

RETE NT ION SPRING (GROUND) (GROUND) 
201142 2 OTHERWISE 

- OTHERWISE USE 200833A 
USE 200835-4 

7. PINS AND COAXIAL CONTACTS SHOWN ARE 
TYPICAL AND ARE NOT INTENDED TO BE 
RESTRICTIVE. FOR EXAMPLE, ·OTHER TYPE 
N CONTACTS,!ACCOMODATE CABLES OTHER 
THAN THE RGSB/U SHOWN. 

DWG. N?, IIX304/.A-4 

Fig. 5 

2. MOUNT.Q3/ WASHER (4) BETWEEN MODULE 
AND CONNECTOR WHEN NOT-USING HOOD 
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BIN CONNECTOR 
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FUNCTION 

+3 VOLTS 

-3 VOLTS 

SPARE BUS 

RESERVED BUS 

COAXIAL 

COAXIAL 

COAXIAL 

<200 VOLTS D-C. 

>200 VOLTS D.C. 

+6 VOLTS 

-6 VOLTS 

RESERVED BUS 

CARRY N0.1 

SPARE 

RfSERVED 

+12 VOLTS 

-12 VOLTS 

SPARE BUS 

RESERVED BUS 

SPARE 

SPARE 

RESERVED 

RE5ERVED 
-· 

RESERVED 
-·-

RESERVED 

0-10 VOLTS A.C. 

0-30 VOLTS A.C., 

+24 VOLTS 

-24 VOLTS 

SPARE BUS 
~-'cARRY NO. 2 --

SPARE 

liS VOLTS A.C. 

CLEAN GROUND 

RESET 

GATE 

SPARE 

.COAXIAL 

COAXIAL 

COAXIAL 

115VOLTS A.C. 

DIRTY GROUND 

GROUND GUIDE PIN 

0 0 0 
TOP 

REAR VIEW 
MODULE CONNECTOR 

AMP NO. 202515-3 

DWG. N~ /IX304/ A-3 

Fig. 6 

NOTES: 
1. A WIDE VARIETY OF PINS IS AVAILABLE. 

TO ASSURE INTERCHANGEABILITY THE 
FOLLOWING REQUIREMENTS APPLY. 
raJ PIN TYPES: SINGLE PINS & SOCKETS 
SHALL BE TYPE lllt AT LRC 
(b) COAXIAL CONTACTS: SHALL BE 
TYPE .I!Z. 
(c) LENGTH OF SINGLE PINS: "LONG''. 
(dJ SIZE OF SINGLE PINS: NO. 76, 
(.032") DIAMETER. 
(e) SINGLE PIN & SOCKET CURRENT 
RATING: 1.J AMPERES. 
(FJ IMPEDANCE OF COAXIAL CONTACTS: 

50 OHMS. 
(gJ FINISH: 0.00003 INCH GOLD OVER 
NICKEL. 

2. GUiDE PINS SHALL BE AS SHOWN 
EXCEPT GROUND GUIDE PIN 

& SOCKET IS AN OPTIONAL ALTERNATE. 

3. PIN HOODS ARE OPTIONAL. 0.031 INCH 
THICK SPACERS ARE REQUIRED WHEN 
HOODS ARE NOT USED. 
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Group II of illustrations 

Construction drawings for 5- i/4-inch instrumentation module 

Page Figure LRL Drawing Title Number required 
number number number Size 1 Size 2 Size 3 

20 14 11.>-.3153 A-i Overall assembly 
21 15 1 i.>-.3321 M-5A Aluminum extrusion 

sectional 
22 16 1 1X3052 M- 1 Extruded corner 4 4 4 
23 17 U.>-.3154 M-13 Side covers (right 

and left) 2 2 2 
24 18 1 1>-.3053 M-4 Screen covers (top 

and bottom)# 1 2 
25 19 11X3053 M-8 Screen covers (top 

and bottom)# 2 2 
26 20 11X3053 M-11 Screen covers (top 

and bottom)# 3 ') .... 
27 21 1 1X3053 M- i3 Side cover fastener 

bracket 1 1 1 
28 22 11>-.3152 M-1 Front panel # 1 1 
29 23 11X3152 M-2 Rear panel# 1 1 
30 24 1 iX3153 M-3 Front panel# 2 ~ ... 
31 25 1!>'3153 M-4 Rear panel# 2 1 
32 26 11X3153 M-5 Front panel# 3 1 
33 27 1 1X3153 M-6 Rear panel# 3 1 

• 

. . 
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Group III of illustrations 

Construction drawings for 5-1/4-inch instrumentation bin 

Page Figure LRL Drawing Title Number 
number number number required 

35 28 11>-..3143 A-1 Overall assembly 
36 29 11X3144 A-2 Cross-section assembly 
37 30 11X3044 M-10 Top view and module guide 

detail 
38 31 11X3053 M-9A Module guide (top and bottom) 24 
39 32 11>-..3321 M-1A Aluminum extrusion for front 

frame braces 
40 33 11>-.3321 M-2A Aluminum extrusion for rear 

frame braces 
41 34 11X3321 M-3A Aluminum extrusion for front 

and rear main frame braces 
42 35 11X3044 M- 5 Main frame, front top 1 
43 36 11X3044 M-13 Main frame, front bottom 1 
44 37 11>-.3044 M-8 Punched screen, top and 

bottom bin covers 2 
45 38 11X3044 M-7 Main frame, rear top 1 
46 39 11X3044 M-6 Main frame, bottom rear 1 
47 40 11.>--3.144 M-2 Front fran-lc bl·ace 2 
48 41 11X3144 M-5 Side covers (right side) 1 
49 42 11.>:.3144 M-6 Side cover (left side) 1 
50 43 11X3144 M-1 Rear frame brace 2 
51 44 11.>:..3044 M-4 Rear connector panel 1 
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Group IV of illustrations 

Construction drawings for 8- 3/4-inch instrumentation module 

Figure LRL Drawing Title 
number number 

45 11X3053 A-1 Overall assembly 
46 11 X3 0 53 .M- 5 Side covers 
47 11X3052 .M-3 Front panel #1 
48 i 1X3052. l'v1- 2 Rear panel# 1 
49 11X3052 1v1- 7 Front panel#2 
50 11/..3052 M-6 Rear panel#2 
51 11X3053 1\.1-9 Front panel#3 
52 11X3053 M-10 Rear panel# 3 

15 11X3321 M- SA Aluminum extrusion 
sectional 

16 11X3052 M-1 Extruded carne r 
18 11X3053 M-4 Screen covers 

(top and bottom)# 1 
19 i1X3053 M-8 Screen covers 

(top and bottori1)# 2 
20 11X3053 M-11 Screen covers 

(top and botto:1.1. )# 3 
21 11X3053 M-13 Side cover fastener 
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Group V of illustrations 

Construction drawings for 8-3/4-inch instrumentation bin 
. . ·-~- . 

Figure 
number 

53 
54 
55 
56 
57 
58 

30 

31 

32 

33 

34 

35 
36 
37 

38 
39 
44 

LRL Drawing 
number 

11X3043 A-2 
11X3044 A-1 
11:A3044 M- 2 
11X3044 M-3 
11X3044 M-14 
11X3044 M-1 

Title 

Overall assembly . , 
Cross-section assembly 
Front frame brace 
Side cover (right side) 
Side cover (left side) 
Rear frame brace 

11X3044 M-10 Top view and inodule 
guide detail 

11X3053 M- 9A Module guide (top and 
bottom) 

11X3321 M-iA Aluminum extrusion for 
front frame braces 

11X3321 M- 2A Aluminum extrusion for 
rear frame braces 

11X3321 M- 3A Aluminum extrusion for 
front and rear main 

11X3044 M-5 
11X3044 M-13 
11X3044 M-8 

11X3044 M-7 
11>.-3044 M-6 
.11X3044 M-4 

frame braces 
Main frame front top 
Main frame front bottom 
Punched screen top and 
bottom bin covers 

Main frame, rear top 
Main frame, rear bottom 
Rear connector panel 

Number 
required 

2 
1 
1 
2 

24 

1 
1 

2 
1 
1 
1 
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This report was prepared as an account 
sponsored work. Neither the United States, 
m1ss1on, nor any person acting on behalf of 

of Government 
nor th.~ Com
the Com,mission: 

...... ;.-~ 

A. Makes any warranty or representation 7 expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commissiop." includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contr~ctor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor . 


