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[57 ] ABSTRACT 

A mechanism is disclosed for mounting a circuit card 
cage with ready access to easily insertable and 
removable cards. A card cage is mounted on one side 
of and parallel to a support plate which may include 
an access aperture through which test pins and adjust 
ment controls on the closest adjacent card may be 
reached. The support plate is mounted on the extend 
ing ends of a pair of telescoping slide members, the 
base ends of which are mounted in an electronics en 
closure, adjacent one or more ?xed female connector 
blocks into which male connector means on at least 
one of the circuit cards is received when the slide 
members are fully telescoped inwardly. The telescop 
ing slide members have elongated transverse dimen 
sions lying in substantially the same plane, and the ter 
minal sections of the slide members are divided about 
colinear hinge axes lying in the plane, so that the cou 
pled support plate and card cages can be rotated 
through a substantial angle when the slide members 
are fully extended. 

9 Claims, 14 Drawing Figures 
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HINGEI) SLIDE MECHANISM 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to mechanisms for mounting 

and providing access to circuit cards. 
2. History of the Prior Art 
In modern electronics assemblies, individual circuit 
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cards are typically slidably received in parallel spaced l0 
relation within what is called a card cage. The most 
used card cages are essentially rectangular structures 
having connector means at the bottom into which the 
‘circuit cards plug when inserted from the top. The cir 
cuit cards are generally quite densely stacked in this 
con?guration. Therefore, when maintenance or testing 
is required, the assembly must generally be at least par 
tially disassembled, and then later reassembled. 

SUMMARY OF THE INVENTION 

A circuit card mounting and access system in ac 
cordance with the invention includes a frame or 
cabinet having a female connector block mounted 
therein, a card cage assembly having male connectors 
printed on a card extending from an open end thereof, 
and a pair of multisection telescoping slide mechanisms 
mounted by a base section to'the frame in a plane ad 
jacent the female connector block. The card cage is 
mounted to a section of the slide mechanism which is 
outermost when extended and moves between a 
retracted position wherein the male connector engages 
the female connector block and an extended position 
wherein the connectors are disengaged and the card 
cage is free to rotate about a hinging axis in the plane. 
The hinging axis is perpendicular to a longitudinal 

direction of extension for I the telescoping slide 
mechanisms, the hinges being in the outermost section 
thereof. Rotation of the card cage permits both access 
to electrical pins and adjustment controls through a 
hole in the side of the card cage and removal of cards 
through the open end of the card cage without 
detachment of the card cage. In addition, a quick 
disconnect mechanism in a central section ofthe slide 
mechanism permits complete detachment of the card 
cage from the frame if desired. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention may be had 
from a consideration of the following detailed descrip 
tion taken in conjunction with the accompanying 
drawings in which: 

FIG. 1 is a perspective view, partially broken away, 
of a card mounting and access system having a card 
cage assembly slidably mounted to ‘a frame in ac 
cordance with the invention,‘ 

FIG. 2 is a perspective view of the card mounting and 
access system shown in FIG. I,'showing in detail the 
mounting of the card cage assembly to the frame; 

FIG. 3 is a perspective view of the card mounting and 
access system shown in FIG. 1, showing in detail the 
card cage assembly in a rotated position; 

FIG. 4 is an end view, wsomewhat simpli?ed, of a 
telescoping slide mechanism ‘ shown in FIG. 1 for 
mounting the card cage assembly to the frame, ‘the slide 
mechanism being in a retracted condition; 

FIG. 5 is a front view of a base member in the slide 
mechanism shown in FIG. 4; 
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FIG. 6 is an end view of the base member shown FIG. 5; I \ i ‘ 

FIG. 7 is a front view of a central slide section in the 
slide mechanism shown in FIG. 4; 

FIG. 8 is an end view of the central slide section 
shown in FIG. 7; ' ‘ 

FIG. 9 is a fragmentary sectional side view of a stop 

portion of the central slide section taken along line 9 in the direction of the arrows as shown in FIG.v 7; ' 

FIG. 10 is a fragmentary sectional side view of a 
latching portion of the central slide section taken along 
line 10-10 in the direction of the arrows as shown in 
FIG. 7; ' ' ' " 

FIG. 11 is a front view of a mounting assembly in the 
slide mechanism shown in FIG. 4; I i l Y L ‘ 

FIG. 12 is an end view of the mounting assembly 
shown in FIG. v11; ' ' " 5 

FIG. 13 is a side view of the mounting assembly 
shown in FIG. 11; and ’ V " I" 7' 

FIG. 14 is an alternative embodiment of a mounting 
member in accordance with the invention. 

DETAILED DESCRIPTION 
As shown in FIGS. 1, 2 and 3, a card cage mounting 

and access system in accordance with the invention in 
cludes a pair of parallel telescoping slide mechanisms 
10, 12 mounting a printed circuit card cage 14 at their 
outwardly extending ends and coupled at their opposite 
ends to a base member 15 within a frame represented 
as a cabinet or electronics‘ enclosure 16. The’ slide 
mechanisms 10, 12 are identical and retract as the card 
cage 14 is slid into‘the cabinet 16" and'extend' as the 
card cage '14 is slid out of the cabinet I6. The card cage 
14 is mounted on one side of a planar support plate Y17 
and forms one wall thereof. The card cage 14 may be 
one of any of a number of conventional types arranged 
to slidably receive one or more printed circuit“ boards 
18}. In this example, the circuit boards 18 are slidable 
into and out of an open end of the card cage 14 on ‘the 
cabinet 16 side, taking the position of vFIG. 'l as 
reference. In this position, male terminal connectors 20 
on one or more of the circuit boards 18 insert into mat 
ing female connectors 19 within vthe cabinet 16 to form 
a plug connection. When the slide mechanisms 10, 

, are retracted relative to the cabinet 16, the cardicage 
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14 is constrained to a proper orientation for alignment 
of the plug connections 19, '20. However, ‘when? the 

slide mechanisms 10, 12 are extended as shown in 1, the card cage 14 is free to rotate about a hingin'g'a'xis 

22. By rotating the card cage 14, access to the ‘open 
side of the card cage assembly 14 adjacent the printed 
connectors 20 for servicing or repair is greatly 
facilitated. In addition, quick disconnect " :latch 
mechanisms 24, 26 on the slide mechanisms >10, 12 per 
mit complete removal of the card cage I4 from the 
cabinet 16 if necessary. ' r ' I‘ i ' 

The telescoping slide mechanism_l0 is further illus 
trated in a retracted condition in FIG). 4. This end view 
is somewhat simpli?ed in that the illustration of latches, 
hinges and stops is omitted for clarity. Thelislidfe 
mechanism 10 includes a base assembly which 
s'lidably receives a mounting assembly 32. The has , ' 
sembly 30 includes a base member 34 which’ fastens’ ,o 
the base member 15 (FIG. 1) and slidably receiveswa' 
central slide section 36. In turn, the central slide sec; 
tion 36 slidably receives the mounting assembly v3,2. ' 
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As shown in FIGS. 5 and 6, the base slide member 34 

is an elongated channel with a C-shaped cross section 
including an opening 40 opposite a web member base 
41. Flanges 42, 43 are coplanar with the opening 40 
and extend inwardly from sides 44 and 45 which are 
perpendicular to the web member 41. The inward 
edges 46, 47 of the ?anges 42, 43 respectively are 
somewhat spaced apart to form the opening 40. The 
base slide member 34 is thus a thin columnar element 
lying essentially ?at in a given plane. Three counter 
sunk holes 48, 49, 50 are longitudinally spaced along 
the web member 41 and extend therethrough. The 
holes 48-50 may receive flat head screws (not shown) 
for fastening the base member 34 to a cabinet or frame 
16 (as seen in FIG. 1) without interference with 
colinear sliding motion of the central sliding section 36 
within the base section 34. A small, raised dimple 0r 
boss 52 is positioned near an inward end 54 of the base 
section 34 and serves as a stop for the central sliding 
section 36. The web member 41 of the base section 34 
also contains a rectangular aperture 56 near an out 
ward end 58. The aperture 56 serves as one portion of 
the quick disconnect latching mechanism. 
As shown in FIGS. 7 and 8, the central sliding section 

36 is an elongated member having a generally C-shaped 
cross section similar to that of the base member 34. 
The shape of the cross section of the member 34 is that 
of a channel 60 having a web member 62, side mem 
bers 63 and 64 and an opening 65. Flanges 66, 67 ex 
tending inwardly from the sides 63, 64 respectively are 
coplanar with the opening 65 and have spaced apart in 
ternal edges 68, 69. Positioned near an inward end 70 
of the central slide section 36 is a stop 72 which may be 
a raised dimple or boss for preventing the mounting as 
sembly 32 from sliding therepast. Positioned near an 
outward end 74 of the central slide section 36 is 
another stop 76. The stop 76 is formed by punching a 
semicircular break in the web member 62 and bending 
the internal material of the semicircle inward toward 
the opening 65. 
A rectangular aperture 78 is located in the web 

member 62 for receiving a latch member 80 which is 
affixed to the web member by one end between the in 
ward end 70 and the aperture 78, as by a spot weld 82. 
As shown in greater detail in FIG. 10, the latch 80 is a 
generally planar ?at spring extending longitudinally 
from the fastening point 82 along the web member 62 
towards the outward end 74. The latch 80 extends 
through the aperture 78 and is shaped to present a 
gently sloping planar surface 84 when telescoping in 
ward within the base section 34, but a vertical surface 
86 when telescoping outward as the mounting assembly 
10 is extended. Thus, when the central slide section‘ 36 
is received by the base member 34 and the latch 80 en 
gages the aperture 56, the central slide section 36 can 
be easily slid inward with respect to the base member 
34 but outward motion is restricted unless the latch 80 
is manually released. 
As shown in FIGS. 11, 12 and 13, the mounting as 

sembly 32 includes first and second elongated mount 
ing members 90, 92 mechanically coupled in an end-to 
end relationship by a hinge 94. The cross section of the 
mounting members 92, 94 has the shape of a channel 
having a web member 96, perpendicular side members 
97, 98 and an opening 99 with ?anges 100, 101 co 
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4 
planar with the opening 99 extending outwardly from 
the sides 97, 98 respectively. The hinge 94 is affixed to 
the internal surface of the web member 96 of the 
mounting members 90, 92 by any suitable method such 
as spot welding. The web member 96 of the mounting 
member 92 has longitudinally spaced holes 102, 104 
therethrough for bolting the mounting member 92 to 
the support plate 17 of the card cage 14 (FIG. 1). A 
spring loaded stop 106 is affixed as by spot welding 
near the inward end 108 of the mounting member 90 
and extends toward the hinge. The stop 106 is affixed 
to the internal surface of the web member 96 and ex 
tends through the opening 99 to engage the stop 76 
when the mounting member 90 is slidably received by 
the central slide member 36. Because of the gently 
sloping planar nature of the spring loaded stop 106, it is 
possible to slide the stop 106 past the stop 76 when as 
semblying the slide mechanism 10, but once assembled 
the slide mechanism cannot be disassembled by sliding 
the stop 106 past the stop 76 under normal conditions. 

In an alternative arrangement which is shown in FIG. 
14, the stop 106 fastened to mounting member 90 is 
replaced by a latch 110 which is shaped similar to the 
latch 80 shown in FIGS. 7 and 10. When the latch 110 
is mounted on the mounting member 90, the central 
slide member 36 may be eliminated with the base as 
sembly 30 having as its only telescoping member the 
base member 34 which slidably receives the mounting 
member 90. Under these circumstances, the aperture 
56 receives the latch 110 to form the two parts of the 
quick disconnect latching mechanism. 

Although there have been described above speci?c 
arrangements of a slide mechanism in accordance with 
the invention for the purpose of illustrating the manner 
in which the invention may be used to advantage, it will 
be appreciated that the invention is not limited thereto. 
Accordingly, any and all modi?cations, variations or 
equivalent arrangements which may occur to those 
skilled in the art should be considered to be within the 
scope of the invention. 
What is claimed is: 
1. A circuit card mounting and access system com 

prising: . 

a frame including female connector means; 1 

telescoping arm means mounted adjacent said 
female connector means and extending voutwardly 
therefrom; ' 

planar support means coupled to the outer end of 
said telescoping arm means and including means 
cooperating with the arm means for rotating said 
planar support means through. a substantial arc of 
movement; 

card cage means mounted on said planar support 
means; 

and circuit card means slidably insertable into said 
card cage means and including male connector 
means mating with said female connector means 
when said telescoping arm means is fully retracted. 

2. The invention as set forth in claim 1 above, 
wherein said telescoping arm means lie substantially in 
a single plane and are elongated in a direction lying in . 
the plane, said telescoping arm means further compris 
ing a number of slidably telescoping sections, an outer 
most section including a hinge axis lying in said plane, 
normal to the direction of elongation of the telescoping 
arm means. 
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3. The invention as set forth in claim 2 above, 
wherein said telescoping arm means comprise a pair of 
spaced apart telescoping arms, and wherein said frame 
is an electronics enclosure further including support 
means coupled to a base of said telescoping arm means, 
and wherein said planar support means includes aper 
ture means therethrough for permitting access to an in 
terior adjacent circuit card. 

4. The invention as set forth in claim 3 above, includ 
ing in addition ?exible connector means coupling cir 
cuits of the card cage from the terminal end thereof to 
the interior of the electronics enclosure in both ex 

_ tended and retracted positions. 

5. A circuit card mounting and access assembly com 
prising the combination of: , 

an electronics enclosure including base means and a 
connector block adjacent thereto; 

a pair of spaced apart and parallel telescoping slide 
mechanisms mounted at an interior end on said 
base means and lying substantially in a given plane, 
each of said slide mechanisms including like ter 
minal slide elements hingedly mounted about 
colinear axes lying in the given plane; 

a planar support plate spanning and coupled to the 
terminal slide elements of said slide mechanism 
and in abutting and facing relation thereto, said 
support plate including an access aperture 
therethrough between the terminal slide elements 
and being rotatable with the terminal elements 
about the colinear axes; 

and a card cage for receiving at least one circuit card 
in slidable relation mounted on one side of and 

20 

25 

35 

40 

45 

55 

65 

v 6 

parallel to the support plate and at least coexten~ 
sive with the access aperture therein, the circuit 
card including a connector aligned to engage the 
connector block in mating relationship when the 
slide mechanism is telescoped to minimum length. 

6. The invention as set forth in claim 5 above, 
wherein the terminal slide elements expose the hinged 
mountings when extended beyond the adjacent slide _ 
element, and wherein said slide mechanisms comprise 
thin columnar elements lying essentially ?at in a given 
plane, with the hinged mechanisms rotating about a 
hinged axis in the given plane that is normal to the 
direction of telescoping of said slide mechanisms. 

7. The invention as set forth in claim 6 above, 
wherein said card cage has an entry-exit side for cards 
facing in the opposite direction as the outer ends of said 
telescoping slide mechanisms, and wherein at least one 
of the circuit cards includes male connector terminals 
extending from the side opposite the entry-exit side. 

8. The invention as set forth in claim 7 above, 
wherein each of the slide mechanisms has substantially 
three sections, the outer section being hinged to pr_o~ 
vide substantially 180° rotation of the terminal slide 
element and the associated support plate, and wherein 
in addition said slide mechanisms include stop means 
for releasably holding the slide mechanisms in the ex 
tended positions. ' 

9. The invention as set forth in claim 8 above, 
wherein said. stop means permits detachment of the 
outer slide member from the remainder of the slide 
mechanism when released. 

* * * * * 


