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(57) ABSTRACT 

A miniature assembly is disclosed which includes a housing 
assembly with a cover configured to be sealably secured to 
a box-like receptacle. The receptacle comprises openings on 
opposing sides for the seating therein of communications 
connectors. Enclosed within housing is custom-sized circuit 
board for supporting, at least, a standard communications 
interface and at least one electronic device. 
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MINIATURE HOUSING WITH STANDARD 
ADDRESSABLE INTERFACE FOR SMART 

SENSORS AND DRIVE ELECTRONICS 

STATEMENT OF FEDERALLY SPONSORED 
RESEARCHiDEVELOPMENT 

7,134,885 B1 

The invention described herein was made by an employee 
of the United States Government and may be manufactured 
and used by or for the Government for Government pur- 
poses without the payment of any royalties thereon or 
therefore. 

BACKGROUND 

1. Field 
Present invention relates generally to miniature housing 

assemblies for control of electronic devices, and, in particu- 
lar, to miniature housing assemblies that incorporate a 
standard communications interface for control of multiple 
electronic devices. 

2. Description of the Related Art 
Smart sensors, data recorders, electronic drives and other 

devices are often controlled by a programmable logic con- 
trollers, or PLC’s. As the term is used herein, a PLC is an 
industrial control computer, typically implemented to run 
automated processes. PLC’s tend to be relatively large 
structurally, e.g., on the order of about 4 to 5 inches in length 
and 3 to 4 inches in width, or greater, and a single PLC is 
often used to control a single electronic, or electromechani- 
cal device. The controlled devices are often separate from 
the PLC. Design of such systems requires consideration of 
thermal dissipation in the environment in which they operate 
to avoid failure due to over heating. Therefore, the layout of 
a system incorporating a PLC controlling electronic devices 
often dictates a certain amount of space. Further, depending 
on the number of devices to be controlled, communications 
among the devices may be complex also dictating a certain 
spatial size. 

To meet desires to cut costs under austere funding rubrics, 
the weight and size of such systems is ever decreasing, 
particularly in flight and space flight systems. Decreased 
weight also enhances flight kinematics. Decreasing space 
requirements mandate a decrease in size of the constituent 
components, or a more efficient system integration, or both. 

Moreover, PLC’s may need to be “ruggedized,” or, 
adapted to housings that make the PLC resistant to vibration, 
shock and other hazards. This also increases the weight as 
well as the cost of production. 

Therefore, a need exists for an assembly that allows for 
the control of multiple electronic devices, possibly from a 
single control processor. The assembly needs to be of a 
miniature size and incorporate a communications interface 
that permits communications between the control processor 
and the device to be controlled. Aneed further exists for such 
an assembly to be easily thermally dissipated. Finally, such 
an assembly needs to be vibration and shock resistant. 

SUMMARY 

The present disclosure is directed to a miniature assembly 
including a standard communications interface that satisfies 
this need. 

For purposes of summarizing the invention, certain 
aspects, advantages, and novel features of the invention have 
been described herein. It is to be understood that not 
necessarily all such advantages may be achieved in accor- 

2 
dance with any one particular embodiment of the invention. 
Thus, the invention may be embodied or carried out in a 
manner that achieves or optimizes one advantage or group of 
advantages as taught herein without necessarily achieving 

5 other advantages as may be taught or suggested herein. 
A miniature assembly according to the present invention 

includes a housing assembly with a cover configured to be 
sealably secured to a box-like receptacle. The receptacle 
comprises openings on opposing sides for the seating therein 

10 of communications connectors. Enclosed within housing is 
custom-sized circuit board for supporting, at least, a stan- 
dard communications interface and at least one electronic 
device. 

In another embodiment, the assembly includes a carrier 

In still another embodiment, the receptacle is configured 
with mounting extensions with mounting apertures bored 
therethrough for mounting to the carrier. 

In another embodiment, the receptacle is configured with 
20 at least one aperture in a wall for the injection into the sealed 

housing of potting solution. 
In a further embodiment, the circuit board is configured 

with at least one recessed cut-out in at least one edge. 
In still a further embodiment, the electronic devices are at 

25 least one of smart sensors, data recorders, controllers and 
drives or the like. 

These and other embodiments of the present invention 
will also become readily apparent to those skilled in the art 
from the following detailed description of the embodiments 

30 having reference to the attached figures, the invention not 
being limited to any particular embodiment(s) disclosed. 

15 upon which the housing assembly is mounted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 The present invention is described with reference to the 
accompanying drawings. In the drawings, like reference 
numbers indicate identical or functionally similar elements. 
Additionally, the left-most digit(s) of a reference number 
identifies the drawing in which the reference number first 

FIG. 1A is a perspective view of one embodiment of the 
assembly according to the present invention; 

FIG. 1B is a perspective view, rotated 180” with respect 
to the view of FIG. lA, showing an embodiment of the 

FIG. 2 is an exploded perspective view inverted with 
respect to FIGS. 1A & B, showing an embodiment of the 
assembly according to the present invention; 

FIG. 3A is a plan view of the receptacle with an accom- 
panying cross-sectional view along line A-A according to 
an embodiment of the present invention; 

FIG. 3B is an elevational view of the receptacle according 
to one embodiment of the present invention; 

FIG. 3C is an elevational view of the receptacle rotated 
180” with respect to the view of FIG. 3B; 

FIG. 4 is a perspective view of the interior side of an 
exemplary cover for the novel assembly according to one 
embodiment of the present invention; 

FIG. 5 is a perspective view of an exemplary carrier 
mount for novel assembly according to one embodiment of 
the present invention; 

FIG. 6 is a perspective view of an assembly receptacle 
according to another embodiment of the present invention; 

FIG. 7 is a plan view of an exemplary custom-sized circuit 
board according to one embodiment of the present inven- 
tion; 

40 appears. 

45 assembly according to the present invention; 

50 
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DETAILED DESCRIPTION 

The various embodiments of the present invention and 
their advantages are best understood by referring to FIGS. 1 
through 7 of the drawings. The elements of the drawings are 
not necessarily to scale, emphasis instead being placed upon 
clearly illustrating the principles of the invention. Through- 
out the drawings, like numerals are used for like and 
corresponding parts of the various drawings. 

FIG. 1A presents a perspective view of one side of the 
novel assembly 100 according to an embodiment of the 
present invention showing housing 102 from which extends 
to either side mounting extensions 104a, b. Mounting exten- 
sions 104a, b are bored through with mounting apertures 
105a-d. Communications connector 108 extends from hous- 
ing 102 through a first opening 103 in a wall of the housing. 
Opening is dimensioned so that communications connector 
108 may be received securely therein. Extending from the 
opposing side of housing 102 from communications con- 
nector 108 are lines 110, or wires or cables, for external 
coupling of the assembly with other devices. 

FIG. 1B presents a perspective view of the opposing side 
of assembly 100 where again is shown housing 102 and 
mounting extensions 104a, b. In this embodiment, grommet 
106 is fitted within second opening 107 in a second wall of 
the housing, and is used for support of lines 110 that may 
extend from assembly 100. Grommet 106 may be of any 
suitable flexible, lightweight material, for example, silicon, 
and may have bored therethrough one or more line apertures 
111 for insertion therein of lines 110. Each line aperture 111 
is preferably sized to securely receive a line supported by 
grommet 106 and may be cut along the longitudinal axis of 
the aperture to permit insertion of the line. Housing 102 may 
also comprises one or more potting apertures 113 for the 
injection into housing 102 of a potting solution. 

It should be noted that the embodiment shown and 
described in FIGS. lA, and B depict a configuration where 
lines 110 extend from assembly 100 supported by grommet 
106. However, those skilled in the art will appreciate that 
other forms of achieving coupling of the assembly to exter- 
nal devices could be implemented. For example, a miniature 
connector, such as the connector used for communications 
connector could be employed. Communications connector 
108 may be any suitable standard communication connector 
known by those skilled in the art or hereafter developed. A 
prototype has been constructed using, as a non-limiting 
example, an Airborne MS-262-0210435-220s connector. 

It should further be noted that mounting extensions 104a, 
b are optional. 

Assembly 100 may be formed without extensions 104q b 
and still be within the scope of the present invention. 

Referring to FIG. 2 wherein assembly 100 is depicted in 
an exploded, perspective view, housing 102 comprises 
receptacle 202 and cover 204. It can be seen from this 
aspect, i.e. inverted with respect to FIG. lA, B, that recep- 
tacle 202 comprises first and second openings 103, 107 as 
well as potting apertures 113. 

Circuit board 205 is received within receptacle 202 and 
cover 204 sealably encloses circuit board 205 therein. FIG. 
3A is a plan view of receptacle 202 depicting mounting 
extensions 104a, b and connector openings 103, 107. Also 
shown in the Figure are flanges 206a-d having mounting 
apertures disposed therein. As shown in the accompanying 
cross-section view, flanges 206a-d extend from the walls 
forming the vertices of receptacle 202, and elevated from 
floor of receptacle 202. Flanges 206a-d may be supported 
by support material. FIG. 3B shows in detail first opening 

4 
103 for communications connector, and FIG. 3C shows in 
detail second opening 107 with potting solution apertures 
113. 

A prototype miniature assembly includes a housing that is 
5 about 2.25" by about 1.75" by about 0.5", far less than the 

size of a typical PLC. Further, weight of a fully potted 
assembly is about 94 grams. 

Referring back to FIG. 2, circuit board 205 rests upon 
flanges 206 and is secured thereto with a fastener means 

lo through circuit board mounting apertures and which are 
received by flange 206 mounting apertures. To complete the 
assembly, cover 204 is configured with attachment apertures 
through which fastener means are inserted. Attachment 
apertures are disposed within cover to be aligned with circuit 

l5 board mounting apertures and flange mounting apertures. 
One fastener means may be used in each aperture inserted 
through both cover 204 attachment aperture and circuit 
board 205 mounting aperture to be received by flange 206 
mounting aperture. Alternatively, circuit board 205 may be 

2o mounted to flanges 206 with fasteners comprising a female 
portion opposite the male end. Then cover may be attached 
using a separate set of fastener means, inserted through 
cover 204 attachment apertures and received by the female 
portion of the circuit board mounting fasteners. 

FIG. 4 is a perspective view of cover 204 showing the 
interior side thereof. Cover 204 is configured to sealably 
enclose assembly, in this embodiment having a raised por- 
tion 402 recessed from the edges of cover 204, excluding 

3o two opposing portions of the edges 405. The distance of the 
recession 403 corresponds to the thickness of the wall of 
receptacle 202 upon which cover 204 is fitted. The non- 
recessed portions 405 correspond to the openings 103, 107 
in walls of receptacle 202. As will be appreciated by those 

35 skilled in the relevant arts with the benefit of reading this 
disclosure, raised portion 402 fits within walls of receptacle 
202 and recessed portions 403 are seated upon receptacle 
202 wall rims. The non-recessed portions 405 are dimen- 
sioned to fit snugly within openings 103,107 abutted snugly 

4o by communications connector, connector means, or line 
support means, as the case may be. 

There may occur circumstances in which it is desirable to 
affix assembly 100 on or in a structure, for example on a 
wall. FIG. 5 illustrates a carrier mount 500 for assembly 100. 

45 Carrier 500 includes cradle 501 which is bounded on two 
opposing sides by elevated extension supports 504a, b. 
When assembled in this configuration, the embodiment of 
assembly which includes mounting extensions 104a, b is 
intended to be used. The main body of assembly 100 rests 

50 within cradle 501 with mounting extensions 104a, b resting 
upon extension supports 504a, and b. Extension supports 
504a, b comprise apertures for receiving fastener means 
inserted through mounting apertures 105 by which assembly 
100 is secured to carrier 500. Additionally, assembly may 

55 also be secured by an adhesive solution, for example, epoxy. 
In some applications, it may be desirable to include a 
thermally insulated pad between carrier 500 and assembly 
100. The entire assembly may be secured or affixed to a 
structure using adhesive or fastener means. 

Assembly 100 may also be affixed to structures by simply 
using an adhesive, for example epoxy. Alternatively, recep- 
tacle 202 may be configured such that the mounting exten- 
sions are generally flush with the surface of the assembly 
that will rest on such a structure and fastener means may be 

65 used to secure assembly directly to such structure. Those 
skilled in the arts will recognize that there exist a variety of 
ways to attach assembly 100 to a structure, however. 

23 

60 
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FIG. 6 displays an alternative receptacle 600 wherein 
opening 103 is adapted by forming therein a slot 601 and 
including extra material in the face 604 thereof. In this 
manner, receptacle may serve as housing for communica- 
tions connector and insuring an improved electrical bond 
between assembly and connector. 

Referring to FIG. 7, exemplary circuit board 205 is a 
custom-sized circuit board for supporting electronics 704 
enclosed within assembly housing 102. Specifically, circuit 
board provides support for at least, a standard communica- 
tions interface and one or more electronic devices, and 
includes a power source as would be understood by those 
skilled in the art. Standard communications interface can be 
any standard communications interface, for example, the 
model known to those in the art as the RS-485 interface. 
Communications interface may also be an Ethernet interface 
or other addressable interface. 

Advantageously, the assembly provides housing for a 
circuit board supporting and providing communication with 
a variety of electronics devices, both internal and external. 
Electronic devices include, without limitation, smart sensors 
and electronics for driving other systems, and data recorders, 
controllers, electronic instrumentation and actuators. Non- 
limiting examples of drive electronics include relay drives, 
thruster drives, motor drives, and solenoid valve drives. A 
non-limiting example of a smart sensor is a programmable 
thermostat. The type and number of varied electronic 
devices encased within housing is limited only by the size of 
the circuit board and the housing assembly. For example, a 
prototype has been tested that includes a programmable 
thermostat and a data recorder. The specific circuit board 
layout for each possible combination is subject to design 
choices as will be appreciated by those skilled in the relevant 
arts with the benefit of reading this disclosure. 

Circuit board 205 includes at least one notched recess 703 
in an edge of circuit board 703 and preferably more. Recess 
703 allows potting solution injected into housing 102 
through apertures 113 to fill in the opposing side of the 
interior of housing 102 as well as the side from which 
potting solution was injected. 

As would be appreciated by those skilled in the art, the 
communications interface supported by circuit board typi- 
cally comprises a microcontroller. A microcontroller is 
another form of processor. A processor comprises a memory 
of some form, and computer control logic (or computer 
programs) stored within such memory. Such computer con- 
trol logic, when executed, enables the computer system to 
perform certain features of the present invention as dis- 
cussed herein. In particular, the computer programs, when 
executed, enable a control processor to perform andor cause 
the performance of features of the present invention. 
Accordingly, such computer programs represent controllers 
of the interface. 

Potting solution may be any potting solution, or encap- 
sulant, known in the arts. In some designs it is preferable to 
use a thermally conductive potting solution, a non-limiting 
example ofwhich is StycastB 2850 produced by Emerson & 
Cuming, Inc., Corporation. Potting solution also provides a 
robust design for systems intended for heavy vibration, or 
where electrical shock is a risk. 

A further advantage of this novel assembly that will be 
appreciated by those skilled in the relevant arts is that its 
thermal characteristics are substantially uniform, allowing 
the assembly to be heat sunk from any aspect. This provides 
designers of systems incorporating the assembly wide lati- 
tude in placing the assembly within such systems. 

6 
It will be appreciated by those skilled in the art that 

through the incorporation of the standard communications 
interface, the miniature assembly may allow a single control 
processor to control a plurality of devices, both electronic 

5 and electro-mechanical, by allowing such devices to be 
linked in a “daisy-chain” fashion, i.e., one or more assem- 
blies linked in succession, to control processor using mul- 
tiple miniature assemblies. A system would include a pro- 
cessor for providing control outputs to the system where the 

i o  control outputs are coupled to one or more miniature assem- 
blies. The miniature assemblies having inputs coupled to a 
communications connector as described above, and an out- 
put. The output being coupled to one or more electronic 
devices. For that matter, several electronic devices may be 

15 linked to a single data recorder, or multiple data recorders in 
the same fashion. The reduced size of assembly 100 means 
that systems incorporating the assembly need less space and 
are burdened with less weight. 

This invention may be provided in other specific forms 
20 and embodiments without departing from the essential char- 

acteristics as described herein. The embodiments described 
above are to be considered in all aspects as illustrative only 
and not restrictive in any manner. The following claims 
rather than the foregoing description indicate the scope of 

As described above and shown in the associated draw- 
ings, the present invention comprises an apparatus for min- 
iature housing with standard addressable interface for smart 
sensors and drive electronics. While particular embodiments 

30 of the invention have been described, it will be understood, 
however, that the invention is not limited thereto, since 
modifications may be made by those skilled in the art, 
particularly in light of the foregoing teachings. It is, there- 
fore, contemplated by the appended claims to cover any such 

35 modifications that incorporate those features or those 
improvements that embody the spirit and scope of the 
present invention. 

25 the invention. 

What is claimed is: 
1. A miniature assembly for encasing a standard commu- 

40 nications interface and one or more electronic devices 

a. a receptacle, said receptacle having a first side with a 
first opening disposed therein, and having an opposing 
second side with a second opening for receiving wire 
support means, and a plurality of raised flanges dis- 
posed about the periphery of the interior of said recep- 
tacle and extending inwardly from the walls thereof, 
each of said flanges having an aperture for receiving a 
fastener; 

b. a circuit board for supporting said communications 
interface and said one or more electronic devices, said 
circuit board having a plurality of apertures corre- 
sponding to said apertures of said flanges and mounted 
within said receptacle upon said raised flanges; 

55 c. at least one electronic communications connector 
means seated within either said first or second opening 
and coupled to said standard communications interface; 
and 

d. a cover configured to sealably enclose said receptacle, 
said cover having a plurality of apertures corresponding 
to said flange apertures for receiving fasteners there- 
through for securing said cover to said receptacle. 

2. The assembly of claim 1, further comprising a carrier 
member to which said receptacle and cover assembly is 

3. The assembly of claim 2, wherein said receptacle 
further comprises outwardly tending extensions at opposing 

comprising: 

45 

50 

60 
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ends by which said receptacle and cover assembly is flanges disposed about the periphery of the interior 
attached to said carrier, said extensions having apertures of said receptacle, said each of said flanges having an 
therethrough for insertion of fastener means. aperture bored therethrough, and having first and 

4. The assembly of claim 1, wherein said receptacle second openings in opposing walls of said recep- 
further comprises at least one aperture for injection of 5 tacle; 
potting compound and wherein said assembly further com- ii. a circuit board dimensioned to be received within 
prises said potting compound. said receptacle and mounted upon said raised flanges 

5. The assembly of claim 4, wherein said circuit board has with a plurality of fastener means supporting said 
at least one edge, said at least one edge having at least one standard communications interface; 
recessed cut-out. iii. a first communications connector seated within said 

6. The assembly of claim 5, wherein said potting com- first opening to receive said communications input, 
pound, is a thermally conductive potting compound. said connector being coupled to said communica- 

7. The assembly of claim 1, wherein said electronic tions interface; 
devices are smart sensors. iv. a second communications connector seated within 

8. The assembly of claim 1, wherein said one of said 15 said second opening to be a conduit for said com- 
electronic devices is a programmable thermostat. munications output; 

9. The Of 1, wherein said b. a control processor having a control processor output 
devices are data recorders. 

devices are electronic drives. 
11. The assembly of claim 10, wherein said electronic 

drives are at least one of relay drives, thruster drives, motor 
drives, and solenoid valve drives. 

devices are controllers. 

10 

coupled to said communications input; and 
lo. The Of 1, wherein said c, at least one electronic device having an input coupled 

2o to said communications output. 
16. The system of claim 15, wherein further comprising a 

carrier member to which said housing is attached. 

12, The assembly of claim 1, wherein said electronic 17. The system Of 16, wherein said 
25 further comprises extensions at opposing ends by which said 

housing is attached to said carrier, said extensions having 

18. The system of claim 15, wherein said receptacle 
further comprises at least one aperture for injection of 

and wherein said further com- 

13, The assembly of claim 1, wherein said communica- 
tions interface is an addressable communications interface, 

14. The assembly of claim 13, wherein said cornmica-  

15. A system for the control of electronic devices corn- 30 potting 

apertures therethrough for Of fastener 

tions interface is an Ethernet interface. 

prising: prises said potting compound. 
a, at least one miniature assembly incorporating a 19. The system of claim 18, wherein said circuit board has 

at least one edge, said at least one edge having at least one 
recessed cut-out. 

20. The system of claim 19, wherein said potting com- 
pound is a thermally conductive potting compound. 

dad communications interface, said assembly having a 
communications input and a communications output, 
said assembly comprising: 
i. a housing including a receptacle and a cover, said 

cover configured to sealably enclose said receptacle, 

35 

said receptacle comprising a plurality of raised * * * * *  


