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ABSTRACT OF THE DISCLOSURE 
An electrical connector system according to the present 

disclosure comprises a first and a second plate each hav 
ing a plurality of electrical couplers mounted thereto. 
First seal means is connected between the first and second 
plates to provide a fluid seal between the plates and to 
enclose a chamber between the plates. When this assem 
bly of plates and seal is completed, those portions of the 
couplers which are to be connected to each other are lo 
cated inside the chamber. Control means is provided for 
selectively increasing and decreasing fluid pressure within 
the chamber, thereby relatively to move the plate between 
a first position wherein the couplers are joined and a sec 
ond position wherein the couplers are disconnected from 
each other. 

According to one feature of the present disclosure the 
control means comprises a fluid pressure system communi 
cating through a port into said chamber. Selective means 
is provided for selectively connecting the port to either the 
higher or lower pressure portion of the system to selec 
tively increase or decrease the fluid pressure in the cham 
ber. 
This invention relates to electrical connector systems 

for connecting a plurality of electrical couplers together. 
Numerous electrical circuits such as may be found in a 

computer or the like are often simultaneously intercon 
nected by a connector system utilizing patch cords to con 
nect some circuits through connection contacts. The cir 
cuits to be interconnected may involve all or only some of 
the contacts. 

Typically, the connector system comprises a plurality 
of couplers such as pins, mounted on a first plate, which 
couplers are electrically connected to various circuits to 
be controlled, and a second plurality of couplers such as 
sockets, connectible with the first couplers, which couplers 
are mounted to a second plate. The second couplers are 
adapted to be interconnected with each other by external 
wires or patch cords or printed circuitry. The plates are 
assembled and disassembled so as simultaneously to couple 
and to de-couple all the electrical coupler pairs. 
A force has typically been applied to the edges of the 

plates in such installations, the force bearing a direct re 
lationship to the number of connector pairs being as 
sembled, because each pin requires a certain specific force 
to assemble it. In installations where large numbers of 
coupler pairs are involved, the total resistance of the 
coupler pairs is quite large. When the force is applied at 
the edges, it is liable to cause the plates to bow, thereby 
causing angular or lateral misalignment of the coupler 
pairs. The misalignment of the coupler pairs causes some 
of the couplers to bend or even break, thereby render 
ing the connector system ineffective, and sometimes pre 
venting any assembly at all. It has heretofore been im 
possible to exert a uniform pressure over the full surface, 
and so the designer has had to go to more complicated 
arrangements such as laterally shiftable plates and the 
like, the complexity of which renders them less desirable. 

It is an object of the present invention to provide a 
simple connector System to overcome the problems of the 
prior art whereby pressure between the plates supporting 
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2 
the coupler pairs is maintained substantially uniform over 
the entire surface area of the plates. 
An electrical connector system according to the pres 

ent invention comprises a first and second plate each 
having a plurality of electrical couplers mounted thereto. 
First seal means is connected between the first and second 
plates to provide a fluid seal between the plates and to 
enclose a chamber between the plates. The portions of 
the couplers which are to be connected to each other are 
located inside the chamber. Control means is provided 
for selectively increasing and decreasing fluid pressure 
within the chamber, and thereby relatively to move the 
plates between a first position wherein the couplers are 
joined and a second position wherein the couplers are 
disconnected from each other. 
An optional and desirable feature of the present inven 

tion is the provision of a fluid pressure system communi 
cating through a port into said chamber. Selective means 
is provided for selectively connecting the port to either 
the higher or the lower pressure portion of the system so 
as selectively to increase or decrease the fluid pressure in 
the chamber. 
A preferred but optional feature of the present inven 

tion is a novel seal for sealing the first and second plates 
together. - 

Still another preferred but optional feature of the pres 
ent invention is a novel seal for sealing the couplers to 
the plate. 
The above and other features of this invention will be 

fully understood from the following detailed description 
and the accompanying drawings, in which: 

FIG. 1 is a side view partly in cutaway cross-section of 
the preferred embodiment of a connector system accord 
ing to this invention; 

FIG. 2 is a side view partly in cutaway cross-section of 
a portion of the connector system illustrated in FIG. 1, 
shown in a different position; 

FIG. 3 is a side view partly in cutaway cross-section of 
a modification of the connector system illustrated in 
FIG. 1; 

FIG. 4 is a side view partly in cutaway cross-section of 
another modification of the connector system illustrated 
in FIG. 1; 

FIG. 5 is a fragmentary side view partly in cutaway 
Cross-section of one form of a prior art connector system; 

FIG. 6 is a side view partly in cutaway cross-section 
of another form of a prior art connector system; 

FIG. 7 is a top view of the connector system illus 
trated in FIG. 1; 

FIG. 8 is a top view of a modification of the con 
nector system illustrated in FIG. 1; 

FIGS. 9, 10 and 11 are side views partly in cutaway 
cross-section of various modifications of seal means for 
use in the connector system according to the present 
invention; 

FIG. 12 is a side view elevation partly in cutaway cross 
Section of an electrical coupler sealed to a plate for use 
in the connector System according to the present inven 
tion; and 

FIG. 13 is a side view partly in cutaway cross-section 
of a modification of the electrical coupler illustrated in 
FIG. 2. 

In FIG. 5 there is illustrated a prior art type of con 
nector system useful with patch cords for manually pro 
graming computers and the like. Couplers 11 are 
mounted on a normally flat plate 10 and are electrically 
connected via leads 12 to various circuits of equipment 
to be controlled, such as a computer (not shown). In 
typical installations, plate 10 is mounted to a fixed lo 
cation such as a cabinet or panel. Couplers 14 are 
mounted on a normally flat plate 13 for connection with 
couplers 11. The number of couplers on either plate may 
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vary with the particular installation but a typical instal 
lation may include several hundred couplers or even 
more. Couplers 14 are arranged and disposed on plate 
13 so that each coupler 14 will join to a respective 
coupler 11 on plate 10. A plurality of electrical conduc 
tors 15 are connected between several couplers 14 in 
such a manner as to provide proper interconnection be 
tween the various circuits conected to leads 12 and to 
provide proper programming of those circuits. By way 
of example, conductors 15 may be wires or patch cords 
or even conductive strips fixed to plate 13. 
The problem associated with the connector system 

illustrated in FIG. 5 is that when the couplers on the two 
places were joined, the force necessary to engage the 
coupler pairs was applied to the edges of the plates, caus 
ing one or both of the plates to buckle or bow (as shown 
in exaggerated scope in FIG. 5) when assembling or dis 
assembling the couplers. This is because the outer cou 
plers (not shown) created a resistive coupling force at 
the edge which caused the bowing. Buckling or bowing 
of the plates then caused at least some of the couplers to 
become misaligned, and this sometimes prevented as 
sembly of the pairs, and even bending or breaking of the 
couplers. Therefore, great care was necessary when as 
sembling or disassembling the connector system illus 
trated in FIG. 5 to avoid misalignment, bending or break 
ing the couplers, and sometimes the connections could not 
be made at all. 

FIG. 6 illustrates a prior art type of connector system 
wherein cams were used to assure proper mating of pin 
type couplers with resilient couplers. This shows the ex 
tent to which hardware has been complicated to overcome 
the problem shown in FIG. 5. In FIG. 6 there is illus 
trated a pair of plates 62 and 63, each carrying a plurality 
of suitable couplers. 64 and 65, couplers 64 being of the 
pin type while couplers 65 ane of the resilient type. A cam 
6 is provided for moving plate 62 laterally so as to ensure 
proper joinder of couplers 64 with couplers 65. A compres 
sion spring 67 may also be mounted to plate 62 so as to 
provide disengagement of the contacts upon release of the 
Ca 

In the connector system illustrated in FIG. 6, the cou 
plers were joined by laterally moving plate 62 so as to 
bring pin couplers into contact with resilient contacts 65, 
and the couplers pairs were disengaged by revolving cam 
66 to its minimum point against plate 62 so as to allow 
compression spring 67 to move the plate to disengage the 
coupler pairs. 

However, even this complicated arrangement has many 
inherent problems, because the various springs have their 
individual resistances and create accumulated lateral loads 
throughout the system. The accumulated lateral loads 
cause shrinkage and buckling of the plates which creates 
a design problem and requires the designer to utilize rela 
tively strong construction materials. Furthermore, the gaps 
and clearances created by ordinary manufacturing toler 
ances associated with this type of connector system create 
severe misalignment of the coupler pairs so that by the 
time the maximum force is exerted, not all contacts may 
have been joined. w 

In FIG. 1 there is illustrated a connector system which at 
once simplifies the systems of the prior art and overcomes 
these problems. Sufficient forces will be evenly distributed 
over the entire surface area of the plate to assure proper 
alignment of the coupler pairs during assembly and dis 
assembly operations, and the force level can readily be 
adjusted by a simple pressure setting. The connector sys 
tem shown in FIG. 1 includes a plate 16 having a plu 
rality of couplers 17 mounted thereto. Couplers 17 are 
connected via leads 18 to suitable external electrical equip 
ment, such as to circuits of a computer (not shown). A 
Second plate 19 is provided having a like number of cou 
plers 20 mounted thereto and adapted to join to respec 
tive couplers 17. By way of example, couplers 17 may be 
of the receptacle type and couplers 20 may be of the 

10 

15 

20 

25 

30 

35 

45 

50 

55 

80 

65 

70 

4 
plug type. The number of couplers in each plate may be 
any suitable number, for example several hundred or even 
more, and the couplers are aligned and disposed on the 
respective plates so that each coupler on one plate will 
connect with a respective coupler on the other plate. Cou 
plers 20 may be interconnected by suitable wires or patch 
cords 21 as illustrated in FIG. 7 or by suitable printed 
circuitry 68 as illustrated in FIG. 8, or may be connected 
via leads 21a to external electrical equipment. 

Couplers. 17 are sealed to plate 16 by seals 22. Cou 
plers 20 are sealed to plate 19 by seals 23. Plates 16 and 
19 are preferably constructed from electrical insulating 
material to prevent short-circuiting between couplers; 
otherwise each coupler will be insulated from the plate. 
A flexible seal 24 is continuously joined to the periphery 

of both plates 16 and 19 in such a manner as to form 
an enclosed chamber 25 between the two plates. By way 
of example, Seal 24 may be substantially tube-shaped in 
its uncompressed condition, containing compressible fluid 
26 Such as air. The chamber 25 defined between plates 
16 and 19 and seal 24 contains the active portions of cou 
plers 17 and 20, which together form a circuit when joined. 
A port 27 provides communication to chamber 25, and 

one end of conduit 28 is connected to port 27 by fitting 
29. The other end of conduit 28 is connected to three 
Way cross-over valve 30. One of the flow conditions of 
cross-over valve 30 is shown in solid line, and the other 
two in dashed lines. Vacuum pump 31 has its inlet connect 
ed via conduit 32 to cross-over valve 30 and its exhaust 
Connected via conduit 33 to cross-over valve 30. Conduit 
34 is connected to cross-over valve 30 and is open to the atmosphere. 

FIG. 3 illustrates another type of peripheral seal useful 
instead of seal 24. Plates 35 and 36 carry like couplers 
37 and 38 which are sealed to the plates by seals 39. Cou 
plers 37 are connected via leads 40 to suitable electrical 
equipment, such as a computer (not shown), and couplers 
38 are connected to suitable wires or patch cords 41 or 
printed circuitry (not shown) as well known in the art and 
aS in FIG. 1 or to the leads of an external electrical 
equipment, 

Seal rings 42 and 43 are mounted in peripheral recesses 
44 and 45 in the edge of each of plates 35 and 36, re 
Spectively. Seal rings 42 and 43 seal against wall 46 of 
a Surroundnig ring, so as to form a sealed chamber 47 
between the plates and the wall. Thus, when the plates 
are moved together by fluid vacuum, seal rings 42 and 
43 remain in abutment against wall 46 to provide a fluid 
tight chamber. 
FIG.4 illustrates a modification of the present inven 

tion utilizing a different kind of coupler, corresponding 
parts bearing like reference numerals. Plate 50 Supports 
a plurality of pin-type couplers 51 which are sealed by 
Seals 52 to the plate. Couplers 51 may be interconnected 
by suitable patch cords 53 or printed circuitry (not 
shown). A second plate 54 carrying port 55 supports a 
plurality of resilient couplers 56 which do not have sockets 
but instead a spring-loaded surface adapted to abut a 
pin. Couplers 56 are positioned such that couplers in 
adjacent rows are faced in opposite directions, so as to 
reduce or even eliminate accumulated lateral loads. Cou 
plers 51 are so arranged and disposed on plate 50 as to 
contact and displace couplers 56 on plate 54. A fluid 
System like that of FIG. 1 is provided. 
A flexible Seal 57 which may be formed from a flexible 

means such as rubber, is continuously connected to the 
periphery of plates 50 and 54 to define an enclosed cham 
ber 58 between the plates and seal 57. Guide means 59 
Contacts and guides the two plates, and carries a recess 
60 for lateral expansion and contraction of seal st. If 
desired, shoulder 61 may be provided on guide means 59 
to provide a stop for limiting the travel of plate 54. 
Comparison of the prior art systems illustrated in FIGS. 

5 and 6 with that of the invention will show how the prior 
art problems have been reduced or eliminated. In the 
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arrangement shown in FIG. 6, the plates have a mechani 
cal bias on them either in the form of the camming or in 
the form of the compression spring. Because of the clear 
ances between the cams and the other moving parts of 
the engagement mechanism and because of the uneven 
compression and expansion of the plates due to the ac 
cumulated lateral loads, the proper alignment of coupler 
pairs is difficult to achieve, and the deflection of the con 
tacts varies. Forces applied to the contact points are likely 
to be too light or too strong, and there is no assurance of 
contact at all junctions. With the devices illustrated in 
FIGS. 1 and 4, fluid pressure and fluid vacuum are utilized 
for applying an even pressure over substantially the en 
tire surface area of the plates, to move them together and 
apart. The couplers are thereby engaged and disengaged, 
and the movement is short and axial along the couplers. 
In FIG. 4 contact springs are arranged so as to prevent 
accumulation of axial forces alongside the plate due to 
contact springs, and guide means 59 provides additional 
guidance for the plates. 

In operation of the connector system illustrated in 
FIG. 1, valve 30 is turned to a first position shown as 
solid lines 110 and 11.0a in the drawings, to provide fluid 
communication between chamber 25 and the intake of 
pump 31, and between the exhaust of pump 31 and the 
amosphere. Pump 31 then reduces the pressure in the 
chamber. The partial vacuum within the chamber creates 
an even force over substantially the entire surface area 
of plates 16 and 19, thereby drawing the plates together. 
The compressible seal 24 collapses and the various pairs 
of couplers are joined. The vacuum continues to draw 
the plates closer, thereby assuring a full electrical contact 
between the various pairs of couplers. 

After full and complete joining of the pairs of couplers 
as illustrated in FIG. 2, the partial vacuum within cham 
ber 25 may be relieved to the atmosphere by turning valve 
30 to a second position, shown as dashed line 111 in the 
drawings, to bring chamber 25 into communication with 
the atmosphere through conduit 34. Likewise, pump 31 
may be stopped. The couplers will not become disassembled 
since there is sufficient friction force to hold them together 
in a joined position until they are forced apart. 
To achieve a dissembly of the mated couplers, the 

plates may be simply pulled apart. Alternatively, valve 
30 may be turned to a third position (shown as dashed 
lines 112 and 1.12a in the drawings) to provide fluid com 
munication between the exhaust of pump 31 and chamber 
25 and between the intake of pump 31 and the atmos 
phere. Pump 31 then increases the pressure in the cham 
ber. The pressure within the chamber creates an even 
force over substantially the entire surface area of plates 
16 and 19, thereby pushing the plates apart. 
The operation of the connector system illustrated in 

FIG. 4 is substantially identical to the operation of that 
illustrated in FIG. 1. The plates are drawn together by a 
vacuum from pump 31. They may be mechanically separ 
ated or separated by pressure pumped into the chamber. 

FIGS. 9, 10 and 11 illustrate different seals which may 
be substituted for the peripheral seals shown in FIGS. 1 
and 4. In FIG. 9 the seal means comprises a rigid flange 
69 supported by one plate 70 and a resilient seal 71, con 
tactible by flange 69 and supported by the other plate 72. 
By way of example, flange 69 may be constructed from the 
same material as plate 70 and may be made integral with 
it. When chamber 73, formed between plates 70 and 72, 
is partially evacuated to assemble the coupler pairs, the 
region between lips 75 and 74 of seal 71 assumes a some 
what lower than atmospheric pressure with respect to the 
pressure at the remote side of lip 74, thereby forcing lip 
74 to seal against flange 69. Conversely, when chamber 
73 is pressurized to disassemble the coupler pairs, lip 75 
is forced against flange 69 due to the pressure differential. 
Chamber 73 is thus sealed during both pressurization and 
partial evacuation operations of the chamber. 

FIG. 10 illustrates an arrangement similar to that of 
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FIG. 9 except that a resilient flange 76 is mounted to one 
plate 77 while a pair of flanges 78 and 79 are integrally 
formed from plate 80. When chamber 81, formed be 
tween plates 77 and 80, is partially evacuated, resilient 
flange 76 seals against flange 79; and conversely, when 
chamber 81 is pressurized, flange 76 seals against flange 
78. 

FIG. 11 illustrates another modification of a seal be 
tween plates 82 and 83 wherein a pair of resilient flange 
seals 84 and 85 are mounted to plate 82 and contact 83 
to form a cavity therebetween. Flanges 84 and 85 main 
tain a seal against plate 83 during both pressurization and 
partial evacuation of chamber 86 by sliding along the sur 
face of plate 83 to maintain the seal. 

FIG. 12 illustrates a seal for sealing coupler 87 to plate 
88. A passage 89 is provided through plate 88, and re 
cesses 90 and 91 are provided for receiving O-ring seals 
92 and 93, respectively. Annular shoulders 94 and 95 are 
provided on coupler 87, shoulder 94 being smaller than 
passage 89 so that shoulder 94 may be passed through the 
passage. Coupler 87 is assembled and sealed to plate 88 
by placing O-ring 93 into recess 91 and inserting the 
coupler into the passage so that shoulder 94 passes through 
the passage. O-ring 92 is then slipped over shoulder 94 
and shoulder 95 is brought into abutment against O-ring 
seal 93. O-ring 92 thus provides a fluid seal between 
shoulder 94 and recess 90 of the plate, while O-ring 93 
provides a fluid seal between shoulder 95 and recess 94 
of the plate. 

FIG. 13 illustrates a modification of the seal and 
coupler shown in FIG. 12, wherein coupler 96 is pro 
vided with a pair of detents 97. By way of example, de 
tents 97 may be spring-loaded so as to be normally 
biased to the position shown in FIG. 14. O-ring seals 98 
and 99 are received in recesses 100 and 101, respectively, 
of plate 102, and are held in position by eyelets 103 and 
104, respectively. Coupler 96 is assembled to plate 102 
by placing O-rings 100 and 101 into their respective re 
cesses, and placing eyelet 104 over a portion of coupler 
96 so as to abut shoulder 105 of the coupler. The coupler 
is then inserted into passage 106, and eyelet 103 is in 
serted over the coupler into contact with seal 98. Eyelet 
103 is held in place by detents 97. O-rings 98 and 99 
provide fluid seals between plate 102 and eyelets 103 
and 104, respectively. It is preferred that eyelet 104 pro 
vide an additional seal against the coupler such as by a 
cold-metal seal between eyelet 104 and shoulder 105. 
Alternatively, a suitable gasket (not shown) or other 
sealing material may be placed between shoulder 105 
and eyelet 104. 

FIG. 7 is a top view of a connector system according 
to the present invention wherein wires or patch cords 21 
or leads 21a connected to external electrical equipment 
may be connected to couplers 20, such as illustrated in 
FIG. 1. The patch cords may be fixed or may be remov 
able so that the electrical connections between various 
couplers 20 may be altered as desired. In FIG. 8 there 
is illustrated a printed circuit arrangement wherein a 
particular program may be permanently placed on the 
plate and used for its particular function, and used in 
place of the patch cords. By way of example, the printed 
circuit may comprise copper strips 68, physically at 
tached to the plate so as to provide electrical intercon 
tion between connectors 20. 
The present invention thus provides an electrical con 

nector system providing a positive connection, and of de 
sired disconnection, of a plurality of coupler pairs which 
overcomes the eccentric and unbalanced force problems 
acommon in the prior art. The connector system is ef 
ficient, easily manufactured and easy to use. 

This invention is not to be limited by the embodiments 
shown in the drawings and described in the description, 
which are given by way of example and not of limitation. 
What is claimed: 
1. An electrical coupler system for connecting electri 
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cal circuits together, said system having a first and a sec 
ond plate, a first and a second plurality of electrical 
couplers mounted respectively to said first and second 
plates and arranged in pairs, at least one coupler of each 
pair having a resilient contact portion, said second plur 
ality of said couplers being so disposed and arranged 
relative to said first plurality couplers that a contact por 
tion of each of said second plurality of couplers is en 
gageable with a contact portion of one of said first plu 
rality of couplers, said plates being movable between a 
first position wherein each of said plurality of couplers 
is joined to one of said second plurality of couplers and 
a second position wherein said first plurality of couplers 
is separated from said second plurality of couplers, the 
improvement comprising: a fluid-tight chamber between 
said plates, those portions of said first and second coup 
lers which join each other being disposed inside said 
chamber; first seal means peripherally extending around 
and enclosing said chamber in continuous contact with 
and providing a fluid seal between said plates; and con 
trol means for changing fluid pressure within said cham 
ber to relatively move said plates between their first 
and second positions, the resulting change in fluid pres 
sure altering the engagement of each coupler pair. 

2. A system according to claim 1 wherein said first Seal 
means comprises a compressible seal. 

3. A system according to claim 1 wherein said first seal 
means comprises a resilient Seal. 

4. A system according to claim 1 wherein said first Seal 
means comprises a body having a wall surrounding Said 
first and second plates, and first and second Sealing rings 
extending between and making a fluid seal between the 
said plates and wall. 

5. A system according to claim 4 wherein each of Said 
first and second sealers is an O-ring. 

6. A system according to claim 1 wherein said first seal 
means comprises a resilient flange mounted to said first 
plate and a rigid flange mounted to said second plate, said 
resilient flange being adapted to abut and make a fluid 
seal with said rigid flange. 

7. A system according to claim 1 wherein said control 
means comprises a fluid port through one of said first and 
second plates to said chamber, a pump having an inlet 
and an exhaust, and selectible means adapted to provide 
fluid communication between said port and the inlet, 
whereby operation of said pump decreases fluid pressure 
in said chamber when said selectible means provides fluid 
communication between said inlet and said chamber. 

8. A system according to claim 7 wherein said selectible 
means is further adapted to provide fluid communication 
between said port and said exhaust, whereby operation of 
said pump increases fluid pressure in said chamber when 
said selectible means provides fluid communication be 
tween said exhaust and said chamber. 

9. A system according to claim 1 further including 
electrically conductive strip means mounted to one of 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

8 
said plates and selectively interconnecting couples mount 
ed to that plate. 

10. A system according to claim 1 further including 
second seal means for sealing each coupler to its respec 
tive plate. 

11. A system according to claim 10 wherein said sec 
ond seal means comprises a passage through the respec 
tive plate, a recess on said plate at one end of said pas 
sage, an O-ring in said recess, and abutment means Sup 
ported by the coupler abutting said O-ring. 

12. A system according to claim 11 wherein said abut 
ment means comprises a shoulder on said coupler. 

13. A system according to claim 11 wherein said abut 
ment means comprises an eyelet mounted on said coupler. 

14. An electrical coupler system for connecting elec 
trical circuits together, said system having a first and a 
second plate, a first and a second plurality of electrical 
couplers mounted respectively to said first and second 
plates, said second pluraliy of couplers being so disposed 
and arranged relative to said first plurality of couplers 
that a contact portion of each of said second plurality of 
couplers is engageable with a contact portion of one of 
said first plurality of couplers, said plates being movable 
between a first position wherein each of first plurality of 
couplers is joined to one of the said second plurality of 
couplers and the second position wherein said first plu 
rality of couplers is separated from said second plurality 
of couplers, the improvement comprising: a plurality of 
passages through each of said plates; a recess on each 
plate at one end of each of said passages; a shoulder sup 
ported by each of said couplers; a seal ring in said recess; 
and means biasing said coupler in said passage so that the 
shoulder abuts said seal ring to compress the seal ring 
in said recess, thereby forming a fluid seal between said 
coupler and said plate. 

15. A system according to claim 14 wherein said bias 
means comprises a second recess in each of said plates at 
the opposite end of each passage from the first recess, a 
second seal ring in said second recess, and abutment 
means supported by the coupler for abutting said second 
seal ring. 

16. A system according to claim 15 wherein said abut 
ment means comprises a second shoulder on said coupler. 

17. A system according to claim 15 wherein said abut 
ment means comprises an eyelet on said coupler. 
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It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

- 
Column 1, line 22, 'plate" should read --plates--; 
Column 3, line 36, 'ane' should read --are--; Column 3, 
1ine 37, '6' should read --66--; Column 3, line 45, 
"couplers' should read --coupler--; Column 4, line 44, 
'surroundnig' should read -- surrounding--; Column 7, 
line 7 after "plurality' read --of; Column 7, line 11, 
after 'said' read --first--; Column 8, 1ine 1, 'couples' 
should read -- couplers --; Column 8, line 19, "pluraliy'. 
should read -- plurality-- 
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