
5 

W000/27178 PCT/US99/25146 

SPECIFICATION 

TITLE 
"CASE FOR CIRCUIT BOARD 

FOR HORIZONTAL OR VERTICAL MOUNTING" 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to a metal case for a circuit board which 

dissipates heat and aids in mounting the circuit board to another surface, such as another 

circuit board, in either a horizontal or a vertical configuration. 

10 Description of the Related Art 

Electrical devices which have circuitry provided on a circuit board are increasingly 

utilizing sub-circuits mounted on small circuit boards which then must be. connected 

electrically and physically to the main circuit. A power supply for the circuit is an 

example of a sub-circuit that is commonly found on a separate circuit board. Power 

:- 15 supplies generate heat generally to a greater extent than the rest of the circuit so cooling 

the power supply sub- circuit presents an additional problem. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a simple and inexpensive case for 

physically and electrically connecting a circuit board containing a sub-circuit to another 

20 circuit board. Another object of the invention is to provide a case for a circuit board 

which aids in dissipation of the heat generated by the circuit on the circuit board. Yet a 

further object of the invention is to provide a case for circuit board of a single design 

which may be mounted as a surface mounted component or as a through pin mounted 

component in either a vertical or horizontal position. 

25 These and other objects and advantages of the invention are provided by a circuit 

board case having a back panel with a top edge, a bottom edge, and two side edges. Side 
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panels are provided conµected to the sides of the back panel. Each of the.. side panels is 

provided with a top edge, a bottom edge, and a free side edge opposite the edge connected 

to the back panel. The bonom edges of the side panels are provided with pins and tabs for 

mounting the case in a v,ertical configuration. The free edges of the side panels are 

5 provided with pins and ~pport tabs for mounting the case in a horizontal configuration. 

10 

A circuit board is mounted .in the case preferably with the back plane of the circuit board 

lying against the back panel of the case. The lower edge of the circuit board is mounted 

at the bottom edge of the case and edge contacts are provided on the lower edge of the 

circuit board. Connector pins are mounted on the edge contacts. The pins are capable of 

electrically connecting the circuit of the circuit board in the case to another circuit when 

the case is mounted in either the vertical or horizontal mounting position. The bottom 

edge of the back panel of the case is provided with a cut away which is clear of the pins on 

the edge connector of the circuit board so as to prevent short circuiting of the pins. 

To ensure proper mounting of the case on a larger circuit board, shoulders are 

15 provided on the present case for abutting the surface of the circuit board in either a 

through pin mounting or a ,surface mounting arrangement. The shoulders and through 

pins are provided in either the horizontal or vertical mounting configuration. 

The circuit board case of the present invention including the back panel and side 

panels a5 well as the support shoulders and mounting pins are all formed from. a single 

20 I sheet of thermally conductive material which is then cut and bent into the configuration 

of the present circuit board case. 

The present case provides a minimal contact area on the main circuit board so that 

tracks, or leads, on the main circuit board are not short~d and so that circuit elements on 

the main circuit boar~ may be positioned inside the U-shaped case in the vertical 

25 mounting or under the q1se in the parallel mounting position. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a front elevational view of the case according to the present invention; 

Figure 2 is a side elevational view of the case of Figure 1; 

Figure 3 is a plan view of a blank for forming the present circuit hoard case; 

Figure 4 is a perspective view of the present circuit board case for horizontal 

mounting; and 
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Figure 5 is a plan vi~~ of a blank for forming i. secohd ~mbodiment..of the present 

circuit board case. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In Figure 1 is shown a back view of an auxiliary circuit board case 10 according 

5 to the present invention. The case 10 is mounted to an auxiliary circuit board 12 which 

has a connector edge 12A to which is connected electrical connection pins 14. Electrical 

circuitry on the auxiliary circuit board 12 is connected through the electrical connector 

pins 14 to a main circuit such as on a main circuit board 16. In the view of Figure 1, the 

auxiliary circuit board 12 is extending perpendicularly from the main circuit board 16. 

10 As will be described here and after, it is also possible to mount the auxiliary circuit board 

12 parallel to the main circuit board 16. 

The case 10 has a first planar portion 18 which is mounted to the back of the 

auxiliary circuit boar& The first planar portion 18 is generally rectangular including a top 

edge 20 a bottom edge 22 and side edges 24 and 26. The bottom edge 22 is cut out to 

15 provide clearance for the electrical connector pins 14. Reinforcing corners 28 and 30 are 

at the sides 24 and 26, respectively, and extend to near the surface of the main circuit board 

16 without contacting the main circuit board. The reinforcing corners 28 and 30 may 

serve as crush resistance by abutting against the main circuit board 16 when downward· 

pressure is applied to the case 10. Mounting pins 32 extend through openings in the main 

20 circuit board 16 to mount the case 10 and accurately position the case 10 on the main 

circuit board. Similarly, the electrical connector pins 14 extend through openings in the 

main circuit board 16. The mounting pins 32 are preferably soldered in place in the main 

circuit board 16, which is performed at the same time that the electrical connection pins 

14 are soldered. Thus, mounting of the present case and electrically connecting the circuit 

25 held therein is accomplished in a single soldering step. The mounting pins 32 may be 

tinned or otherwise wetted to promote adhesion of the solder. In one embodiment, the 

entire case 10 is tinned, thereby avoiding the necessity of selective tinning of only the 

mounting pins. Figure 1, thus, illustrates the through pin mounting configuration of the 

present case 10 in the vertical orientation. 

3 
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Figure 2 shows the case 10 of Figure 1 from a side view. In the iciew of Figure 

2, a side panel 34 of the case is seen from which extends the mounting pins 32. As noted 

before, the mounting pins 32 extend through openings in the main circuit board 16. Two 

such mounting pirts 32 are _provided at the opposite ends of the bottom edge of the side 

5 panel 34. Also formed in the bottom edge of the side panel 34 adjacent the mounting pins 

32 are shoulders 36 which define the mounting plane of the case 10 in the vertical 

orientation. The shoulders 36 of the illustrated embodiment lie immediately adjacent the 

mounting pins 32. Between the shoulders are a pair of relief cut outs 38 between which 

is a portion 52A remaining from a support tab 52 which has been cut off. The support tab 

10 52 is left on when used for surface mounting the case. It may also be left on in through 

hole mounting as an additional adhesion surface. The relief cut outs 38 are semi-circular 

in shape and are on either side of the support tab portion 52. 

The side panel 34 is join~d to the back 18 at one side. At the opposite side, is 

provided a cut out 42 through which is visible a circuit component 44 that is mounted on 

15 ; the auxiliary circuit board 12. The component 44 is a choke coil for a power supply in the 

illustrated embodiment a:nd is the largest component on the auxiliary circuit board 12. 

Also on that opposite side is provided a relief cut out 46 and a. residual portion 48A of a 

mounting pin. The residual portion 48A of the mounting pin is left after a mounting pin 

for horizontal mounting of the present case is removed; such as by cutting. 

20 : The pre5ent case has an overall configuration of a U-shape with the back panel 18 

and two side panels 34 defining the "U." When originally formed, the present case is a 

planar plate or sheet of material which is cut or punched and which is then bent to form 

the present case. An example of the flat blank from which the present case is formed is 

shown in Figure 3. · The case is preferably formed· of copper or other good heat 

25 conducting material by being cut from a sheet of the material. After being cut in the 

illustrated shape, unneeded mounting piris are trimmed from the blank, support tabs are 

bent or trimmed off as necessary, side cut outs are removed if desired, and the blank is 

folded along the two fold lines 50. In particular, the blank has the back portion 18 with 

the cut out at the lower edge 22 and the reinforcing corners or shoulders 28 and 30. On 

30 the end panel 34 is provided the mounting piris 32, the relief cut outs 38 and a support tab 

52. When mounted in a through hole configuration as shown in Figures 1 and 2, the pins 
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32 are left in place and th~ ~hpport tab 52 i~ cut off ·to le~~~ the remainder 52A. The 

present case may also be surfaced mounted, in which· case the mounting pins 32 are 

removed and the support tab 52 is bent at a right angle and then soldered or otherwise 

adhesively mounted to the_ surface of the main circuit board 16. The relief cut outs 38 

5 prevent the bending location of the support tab 52 from being at the same location as the 

corner of the cut which forms the support tab from the edge of the side panel 34. Stress 

is thereby distributed and it is less likely.that the bending of the support tab 52 will result 

in it breaking off. As an aid in alignment of the case on the main circuit board 16 during 

surface mounting, a residual portion of the mounting pins 38 may be left when removing 

10 the pins. 

The detailed features of Figure 3 have been described with respect to the right­

hand side of the Figure. The same features are present as a mirror image on the left-hand 

side of the Figure as well. 

Referring now to Figure 4, the case 10 may be mounted with the auxiliary circuit 

15 board 12 and the back panel 18 positioned parallel to the main circuit board 16. The space 

below the circuit board 12 may accommodate circuit elements on the main circuit board 

16. The coke coile 44 may restrict a portion of the space available under the case 10. In 

the illustration of Figure 4, the case 10 is configured for surface mounting. In particular, 

electrical connector pins 14A extend from the auxiliary circuit board 12 perpendicularly 

· 20 to the surface of the main circuit board 16 where they are bent at a right angle for surface 

connection. In the embodiment for parallel mounting, the electrical connector pins 14A 

extend over a greater distance before connecting to the circuitry of the main circuit board 

16, which may lead to higher inductance and higher resistance compared to the shorter 

connection through the pins shown in Figure 1. The inductance and resistance values are 

25 reduced by extending the thickened shoulder portion 14B of the pins 14A to nearer the 

surface of the main circuit board 16 as indicated by dotted outline. 

Surface mounting of the case 10 is accomplished by a support tab 54 which is bent 

at a right angle to the $ide panel 34 and on which the case 10 rests on the main circuit 

board 16. The relief cut out 46 is seen adjacent the support tab 54 on one side thereof and 

30 the cut out 42 is on the other side. Residual parts 48A and 56A of mounting pins are 

present to fit into depressions or holes, indicated by dotted outline, in the main circuit 
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board 16 for aid in alignment of the case jntc) proper position. Alignment is important 

since the support tab 54 must be positioned on a solder pad 55 and the electrical connector 

pins 14A must be positioned on respective solder pads 15 on the main circuit board 16. 

The solder pads 15 connec:t to tracks 17 which form the printed circuit on the main 

5 · circuit board 16. 

10 

The maximum co-planarity is achieved by the present case 10 ·since the mounting 

shown in Figure 4 rests on the electrical connector pins 14A and on the 5upport tabs 52 

on each side panel.·. A three legged mounting is effectively acheived. 

As can be seen in Figure 4, the mounting pins 32 have been cut off to leave 

residual parts 32A. These may be completely removed as desired or the mounting pins 32 

may be left on the case 10 to eliminate the pin removal step. The embodiment of Figure 

4 differs from that shown in Figures 1 - 3 in that the support tab 52 and relief cut outs 38 

are not present. These features may be included or not as desired. 

Referring back to Figure 3, the support tab 54 is shown prior to being bent into 

15 · the shape shown in Figure 4. The support pins 48 and 56 are shown prior to being cut 

off. · 

Also in Figure 3, the cut out 42 is shown prior to being removed. Included in: the 

portion which would be removed to form the cut out 42 i~ a further mounting pin 58 and 

a further support tab 60 with its relief cut out 62~ This portion may be left in place to 

20 provide multiple mounting locations for the case 10 as desired. 

A further embodiment is shown in Figure 5 for taller auxiliary circuit boards. In 

the embodiment of Figure 5, fold lines 7o divide a back portion 72 from side panels 74. 

The side panels have at their lower edge two mounting pins 76 between which is a support 

tab 78 and relief cut outs 80, the same as in the embodiment of Figure 3. The difference, 

25 however, lies in the lateral sides of the end panels 7 4. In addition to the corner mounting 

pins 82 and 84 and a support.tab 86, the present embodiment provides three additional 

mounting pins 88 and three additional mounting tabs 90 with their associated relief cut 

outs. These additional mounting pins 88 and support tabs 90 may be removed by cutting 

out the portion of the side panel at line 92. The left side of the Figure has the same 

30 features as described for the right side, but in mirror image. 
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In operation, the present case may be mounted for a through pin .mounting in a 

vertical orientation as shown in Figures 1 and 2 with the mounting pins 32 extending 

through openings in the IXlrun circuit board 16 until should~ts 36 contact the surface of 

the main circuit board 16 .. The shoulders 36 lift the rest of the lower edge of the case 10 

5 above the surface of the main circuit board 16 to avoid contact with tracks and so prevent 

shorting of the circuitry on the main circuit board. The mounting pins 32 are soldered in 

place as is common in through pin mounting of circuit components. Such soldering is 

performed at the same time as the soldering of the electrical connection pins 14. 

Alternately, the present case may be surface mounted in a vertical orientation by 

10 bending the support tabs 52 at a right angle and removing the mounting pins 32 so that 

the support tabs 52 are soldered onto or otherwise adhesively mounted to the main circuit 

board. Portions 32A of the mounting pins 32 may remain for assistance in proper 

positioning of the case 10. In the surface mounting configuration, the electrical connector 

pins 14 are bent to lie against the upper surface of the main circuit board 16 as is common 

15 in surface mounted applications. The alignment aid provided by the portions 32A assures 

that the support tabs 52 and the electrical connector pins 14 are aligned over their 

respective solder pads on the main circuit board 16. 

Another alternative use for the present case is the horizontal, or parallel, mounting 

of the auxiliary circuit board 12 to the main circuit board 16. This can be by through hole 

20 mounting by leaving the mounting pins 56 and 58 intact on the sides of the end panels so 

that the mounting pins 56 and 58 extend through holes, or bores, in the main circuit board 

16. The additional mounting pin 58 may also be left in place for greater security in the 

mounting of the case. In such a through hole mounting arrangement, the support tabs 54 

and 60 may be soldered as additional contact support or may be removed. Thermal 

25 conductivity to the main circuit board 16 is increased by the additional mounting pins 58 

and support tabs 54 and 60 for added cooling. 

As yet a further alternative, the present case may surface mount the auxiliary 

circuit board in parallel to the main circuit board 16, as shown in Figure 4, wherein the 

mounting pins 48 and 56 are removed entirely or only residual portions 48A and 56A 

30 thereof remain and the support tabs 54 and potentially 60 are bent to form surface 

mounting pads for the case. 
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It is to he noted ·that the mounting tabs for surfaee mounting are positioned slightly 

lower toward the mounting plane than shoulder portions at the edge of the case so that 

the shoulder portions serve as a strain relief for downward pressure on the case. In a 

preferred embodiment,. fiv~ ten-thousands of an inch diSt:ance is provided between the 

5 ~ mounting plane for the support tab and the shoulders to provide· crush resistance. 

10 
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The present cas~ is preferably punched from a plate of thermally conductive 

material, such as copper,·to provide thermal conduction of heat away from the auxiliary 

circuit board and dissipation into the air fl.ow into which the case extends and to the main 

circuit board 16. For parallel mounting, the further mounting pins or mounting tabs 

between the opposite corner pins provides additional thermal connections between the 

main circuit board and the auxiliary circuit board if needed. When the cut outs 42 or 92 

are removed, it provides an air flow passage to components on the circuit board and 

potentially an additional escape route for water during post-soldering cleaning of the 

soldered connections. The cut out at the edge 22 of the back panel 18 is provided to 

prevent shorting between the electrical connector pins 14. 

Preferably, the blanks are cut in the shape illustrated in either Figure 3 or Figure 

5 and additional cut outs are made and unwanted pins and support tabs removed by post 

punching to remove unnecessary or unwanted projections from. the case. · Some 

installations ofthe present case 10 may permit the unused pins to remain .. 

20 Thus, there is shown and described a case for an auxiliary circuit board which 

allows mounting of the board into two orientations and at two mounting types which 

utilizes a minimum of material and provides a maximum of co·planarity for the mounting 

of the auxiliary board. 

An alternate configuration is contemplated wherein case is mounted as shown in 

25 Figure 4 and a second auxiliary circuit board is positioned parallel to the first auxiliary 

circuit board 12. The second auxiliary circuit board is under the back panel of the case and 

within the side panels. Support for the second auxiliary circuit board is provided by the 

electrical connection pins from the first auxiliary circuit board extending through 

openings in the second auxiliary circuit board, where a solder connection is made, and 

30 then to the main circuit board. The electrical connection pins for the second auxiliary 

circuit board extend from an opposite edge of the second auxiliary circuit board than the 
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electrical pins of the first auxiliary circuit board and.extend to the first ayxiliary circuit 

board. The second board is thus suspended below the first board by the electrical pins on 

the two opposite sides. Gie~ter circuit density is thereby aciheived. 

Although other mo~fications and changes may be suggested by those skilled in the 

5 art, it is the intention of the inventors to embody within the patent warranted hereon all 

changes and modifications as reasonably and properly come within the scope of their 

contribution to the art. 
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I CLAIM: 

1. A circuit board assembly, comprising: 

an auxiliary circuit board having mounted thereon circuit elements and having a 

connector edge, said auxiliary circuit board having a major surface defining a back; 

5 a plurality of electrical connector pins mounted extending from said connector edge; 

a case having: 

10 

~ first planar portion mounted to said back of said auxiliary circuit board, said first 

planar portion being generally rectangular and having first and second sides 

disposed generally perpendicular to said connector edge of said auxiliary 

circuit board, 

a second planar portion extending generally perpendicular to said first planar 

portion from said first side of said first planar portion, and 

a third planar portion extending generally perpendicular to said first planar 

portion from said second side of said first planar portion; and 

15 . mounting pins extending from at least one edge of each of said second planar portion and 

20 

. said third planar portion, 

said case and said mounting pins being formed from and single sheet of thermally 

conductive material so as be integrally connected. 

2. A circuit board assembly as claimed in claim 1, wherein said second and 

third planar portions each include mounting pins extending from two edges. for mounting 

said case alternately in two positions. 

3. A circuit board assembly as claimed in claim 1, further comprising: 

support tabs formed on said same edges as said mounting pins. 

4. A circuit board assembly as claimed in claim 1, wherein said second and 

25 , third planar portions are each generally rectangular; 

said mounting pins extend perpendicularly from two edges of said second planar portion 

and perpendicularly from two edges of said third planar portion, said mounting 

pins lying co-planar with respective ones of said second and third planar portions 

10 
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from which they extend. 

5. A circuit board assembly as claimed in clairif 4; further comprising: 

support tabs and abutment_ shoulders on said second and third planar portions. 

6. A circuit board assembly as claimed in claim 5, wherein said support tabs 

5 include portions bent generally perpendicular to respective ones of said second and third 

planar portions. 

7. A circuit board assembly as claimed in claim 5, wherein said second and 

third planar portions define relief cutouts adjacent said support tabs. 

8. A case for an auxiliary circuit for mounting to a mounting location, comprising: 

10 a substantially planar back panel having two opposite edges; 

two substantially planar side panels each having a first edge connected to said back panel 

and a second edge opposite said first edge and a third edge extending between said 

first and second edges, said side panels being disposed generally parallel to one 

another and perpendicular to said back panel; 

' 15 mounting pins extending from said second edges of said two side panels and from said 

third edges of said two side panels; and 

said back panel and said side panels and said mounting pins being formed from a single 

sheet of thermally conductive material. 
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