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The present invention relates to 'a terminal board ar-
rangement. Mote particularly, the present invention re-
lates’ to a method of making a terminal board arrange-
ment and a terminal board arrangement for permitting
various - interconnections to be made between a large
plurality of conductive members.

In many types of apparatus constructed today it is
niecessary and advantageous to be able to make a large
variety of changes in the electrical connections of the
apparatus. For example, in different types of electronic
computing machines it is necessary to make a large num-
ber of changes in the comnections between the various
élements of the machine each time that a new problem is
set up for the machine. It is also clear that equipment
such as amplifiers, filters, measuring devices, control and
regulator units, all of which are used for a variety of
purposes, require connections which can be easily varied
and interchanged. i
".In conventional apparatus of this type various selector
switches having a plurality of stages are used or else
large ‘bays of sockets are arranged for connections to
the uniis. The selector switches are quite expensive and
require a great degree of maintenance due to the likeli-
hood of breakdown at the moving contacts. The use of
large numbers of sockets for making connections leads
to a large maze of cables and wiring which results in a
great deal of errors and the necessity for constant check-
mg of the connections.

On the other hand, the present invention permits a
large variety of different connections to be made while
eliminating any requirement for long connectmg cables
or for selector switches.

It is accordingly an object of the present ‘invention

to overcome the disadvantages of the prior art described,

heréinabove.

A second object of the present invention is to provide
a new and improved terminal board arrangement.

Another object of the present invention is to provide
a new and improved terminal board arrangement wherein
a large number of different electrical connections can be
made by inserting shorting plugs in specified positions of
the terminal board. ) )

Still another object of the present invention is to pro-
vide a new and improved terminal board arrangement in-
cluding a plurality of crossing connecting members which
cross at openings in the terminal board and thereby per-
mit the same to be comnected to each other.

With the above objects in view, the present invention
mainly consists of a terminal board arrangement includ-

ing a base member made of an electrically insulating ma-

terial and being formed with a plurality of openings
therein, at least a first electrically conductive elongated
connecting member arranged in the base member and ex-
tending in a first direction, the connecting member hav-
ing a plurality of spaced connecting elements, each of
which communicates respectively with at least one of
the openings of the base member, and at least & second
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electrically conductive elongated connecting member ar-
ranged in the base member, extending in a second. direc-
tion, and crossing the first connecting member without
contacting the same, the second electrically conductive
member having a plurality of spaced connecting elements,
each of which communicates respectively with at least
one of the openings of the base member, whereby con-
necting elements of the first and second connecting
members communicate with the same opening of the
terminal board where the connecting members cross
each other so that the first and second connecting mem-
bers can be electrically connected to each other at the
same opening.

. A preferred method for carrying out the present in-
vention includes the steps of inserting groups of elec-
trically conductive plates in a casting mold, the plates
crossing each other, maintaining the electrically conduc-
tive plates electrically insulated from each other, insert-
ing molding core elements between the electrically con-
ductive plates wherever the same cross each other, and
filling the casting mold with solidifiable electrically in-
sulating material in a flowablé form so that upon harden-
ing of the solidifiable material and removal of the mold-
ing core elements, a terminal board is produced having
openings wherein the conductive plates may be electrical-
ly connected to each other.

In a preferred embodiment of the present invention,
the terminal board arrangement includes a plurality of
separate units each of the units including openings per-
mitting the interconnection between electrical plates.

"t thereof. In addition, each unit contains terminals which
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are mternally connected to the conducting members ar-
ranged in the other units.

The novel features which are considered as characteris-
tic for the invention are set forth in particular in the
The invention itself, however, both
as to its construction and its method of operation, together
with additional -objects and advantages thereof, will be
best understood from the following description of specific
embodiments when read in connection with the accom-
panying drawings, in which:

Fig. 1 is a front elevational view of a terminal board
arrangement constructed in accordance with the prmmples
of the present invention; i

Fig.'2 is a transverse sectional view taken along line

" I of Fig. 1;
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Fig. 3 is a sec‘uonal view taken along the line JIT—III
of Fig. 1;

Fig. 4is a dlagra.mmatlc view partly in section show—v
ing a connecting pluc used with the terminal board ar-
fangement; .

Fig. 5 is a perspective dlagramma’uc representanon
showing the constructional élements of the conductive,
members of the terminal board arrangement; and

Fig. 6 is a perspective view of a molding core element
used for making the terminal board arrangement.

Referring to the drawings and more particularly to
Figs. 1, 2 and 3 it can be seen that the terminal board
includes three terminal board units AL, A2 and A3. The
terminal board A which includes the above three units is.
made of electrically insulating material such as a syn-
thetic resin, for example. The units A1, A2 and A3 of
the terminal board A are each formed with a plurality
of openings D therein. In the illustrated embodiment,
the holes D are arranged in a first horizontal direction
and in a second vertical direction transverse to the hori-
zontal direction.

Arranged within each of the umts of the terminal
board are sets of conductive members B and C. As best
seen in Fig. 5, the members B, each of which is electrical-
1y conductive, are formed with a plurality of finger-like
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connecting elements 110. The elements 110 extend in a
direction transverse to the direction in which the ele-
ments B are elongated. . Each of the elements B therefore
forms a comb-like member.

In Fig. 5 is can also be seen that the members C are
atranged transverse to the members B and accordingly
cross over these members. Each of the members C is
formed with a plurality of connecting elements 111 which
extend in a first direction transverse to the direction of
elongation of the members B and a plurality of second
spaced -elements 112 which extend in the direction op-
" ‘posite to the elements 111.
comb-like effect for each of the members C.

In Fig. 5 an intersection betweén the element B and
the element C in the centra] unit is shown. It can be seen
that the spacing between the elements 112 permit the
members C to cross the members B without contactmg the
saine so that the members B and C can remain electrical-
ly insulated from each other as they are supported in the
terminal board arrangement.

Referring again to Figs. 1-3, it is apparent that in units
A1 six members C are arranged, including the members
C41-C46. - These members each extend in the horizontal
direction so that the finger-like connectmg elements 111
thereof communicate with the series of horizontal holes
D.in the unit:Al. That is, it can be seen that in the unit
Al, the member C41, for example, includes elements
111 which communicate with two separate openings D in
the terminal board unit. - These elements 111 are spaced
so as. to be on opposite sides with respect to the axis
of the opening in the terminal board unit.

Similarly, the terminal board unit Al includes six B
members respectively identified ‘as members B11-B16.
These members extend in a direction transverse to the C
members and have the finger-like connecting elements
110 thereof communicating with the D openings in the
unit AL
municate with adjacent openings D in a manner similar
to the members C.

It is clear that with the above arrangement, the B and
C members cross each other in the Al unit without con-
tacting each other. Also, each time that a B member
crosses ‘a C member, the crossing occurs at an opening D

in the terminal board, For example the member B11 .

crosses the member C41 at the opening D which is the
upper left hand opening of the terminal board in .the
view shown in Fig. 1. Similarly, the member B11 crosses
the member C46 at the lowermost left hand opening D
of the unit A1, It is therefore possible to make an elec-
trical connection between any one of the members C41~
C46 and the members B11-16 by inserting in the -corre-
sponding opening of the terminal board, an electrical ‘con-
mecting member. - Such a member is shown in Fig. 4.
This plug member G is formed with -a resilient electrical-
1y conductive contacting portion G1 and an electrically
insulating handle portion G2.

If the plug G is inserted in any ‘'one of the D openings
in the unit Al, an electrical connection is immediately
‘made between the B and C members which cross at the
respective opening. For example in Fig. 1, a plug G is
shown inserted in the openings corresponding to the posi-
tions where the member B12 crosses the members C43
and C45, respectively. 1t is therefore apparent that, for
the illustrated example, the member B12 is connected to
both the C43 member and the C45 member.

Similarly, the unit-A2 is provided with six B members,
B21-B26 and six C members, C51-C56; the A3 unit in-

cludes six B members, B31-B36 and six C members,

C61-C66.

In the A2 unit, the plug G is inserted at the opemng
wherein the member B23 crosses the member C53 and
in the A3 unit, the plug G is inserted at the opening
wherein the member B34 crosses the member C61.

~Accordingly,  with the invention as embodied in the
arrangement shown in Fig. 1, it is possible to obtain an

The elements 110 of the B members com-

2,952,828 : e s :

4

electrical connection between any one of six different
conductive members and any one of six other conductive
members in each of the units-of the terminal board. A
plug G need only be inserted at-thé opening correspond-
ing to the crossing position of the two conducting B and
C members. It is apparent that such connections can be
carried out without any cables so that the terminal board
presents a neat -appearance and it is immediately apparent

" by a cursory study of the terminal board, which of the
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conducting members are connected to each other.

The embodimeits shown in Figs. 1, 2 and 3 also have
some additional features. It can be seen that in the unit
Al, for example, the conductive member C41 actually
communicates with . eight different’ openings in the ter-
minal board.  The first six openings, identified as D open-
ings, correspond to the crossing points with the members
B11-B16. . The next two openings which are actually
shown with plugged inserts in Fig. 1, identified as E
openings, do not provide any connection with any of the
B members ranged in the unit A1. Rather, the purpose
of these two additional holes for the C member C41 is to
permit this C member to be connected to any of the other
C members, if desired. For this purpose, a cable con-
nector such as shown partially in Fig. 2 is provided having
a plug at one end similar to the G plug illustrated in Fig.
4 but the pin portion G1 of the G plug being connected
to a cable and the other end of the cable having a similar
plug.

Therefore, in Fig. 1, in the unit A1, the unit C41 is
shown connected to the member C42 by means of two
G plugs connected in the E openings of the terminal
board, the plugs being connected by means of the cable
The E openings in the terminal board are the open-
ings which correspond only to one of the members in
the unit. This can be seen in the E openings CS1 of
the unit A2, for example.

Therefore, with the embodiment thus far described it is
not only possible to make connections between the cross-
ing members B and C, as desired, but also to make con-
nections between the C members by the use of two plugs
and a very short cable length therebetween. It is clear
that such a short cable length is not objectionable since
it does not cover any of the pins or holes to obscure from
view the exact connections of the terminal board ar-
rangement.

An additional feature of the illustrated embodlment
is the use of the F sockets. The F sockets, for the illus-
trated embodiment, are 12- sockets arranged in two
rows of six each in each of the units Al, A2 and A3.
Two such F sockets, F22 and F32 can be seen in the
cross sectional view of Fig. 2, for example. Each of
the F sockets or terminals, is arranged in ‘one wunit and
is connected electrically to a B member of another unit.
Dotted lines are shown in Fig. 1 to indicate the elec-
trical connection between the units and the F sockets.
For example, the unit F26 which is the lowermost F sock-
et at the left-hand size is electrically connected to the
member B26 in the unit A2 and solely to this member.
Similarly, the F member F22 is connected to the B
member B22 of the unit A2 and solely to this member.
This is shown in Fig. 2, wherein a conductor x; connects
the F member F22 to the B member B22. The conductor
x; comprises any suitable electrical conductor and ‘may
be supported in or behind the molded terminal board A
in any suitable manner known in the art. - Similarly, the
F member F35 is connected to the B member B35 of
the unit A3 and solely to this B member. Accordingly,
in the A1 unit, the two columns of F sockets correspond
respectively ‘to the members B21-B26, at the left hand
column and the members B31-B36 in the right hand
column. In Fig. 1, in the unit A1, the member C41 is
shown connected to the socket F23 by means of two G
plugs and a cable K2. Such a connection clearly con-
nects the member C41 to the member B23 of the unit A2.

Also shown in the unit Al of Fig. 1 is the connection
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between the member C46 and the socket F35 by means
of the cable K3. The socket F35 clearly is connected
to the member B35 of the unit A3 so that the member
C46 is electrically connected to the member B35 of
unit A3 by the illustrated connection.

Tt is therefore apparent that with the distribution of
the F sockets as shown in the units A1, A2 and A3, it is
possible for any one of the members in any one of the
units to be connected to any one of the members in any
one of the other units. It is apparent that this arrange-
ment takes place of a grid pattern which would include
18 columns and 18 rows or a total of 324 individual con-
nections on the terminal board. In place of such a large
terminal board, the terminal board arrangement of the
present invention utilizes a total of 144 openings in the
terminal board arrangement. Yet, with these 144 open-
ings it is possible to make any one of the desired con-
nections between the 18 B members and the 18 C mem-
bers or among the B or C members themselves. In this
Tespect it should be noted that it is possible to conmect
B11 to B12, for example, by connecting the corresponding
F sockets in the A units or the A3 units together.

It is clear that the arrangement shown in Figs. 1, 2
and 3 provides a terminal board arrangement wherein
the openings for plugging in the plugs G are provided
with four different radially inwardly projecting elements,
each of which are displaced 90° from each other in the
illustrative example. Two of these elements are the
elements 111 of the C member and the other two are
the elements 110 of the B member. Therefore when
the resilient portion G1 of the G plug is inserted in the
D opening corresponding to the proper crossing point
of the B and C members, a positive electrical connection
is made between these members since two separate ele-
ments of each of the members are connected together
resiliently.

The insulating handle portion G2 of the G plug can
preferably be made of a distinctive color so that the
connection points on the terminal board quickly stand
out to an observer. It should also be noted that the
small cables which are used to connect the K plugs are
all arranged so that they are connected outside of the
crossing D openings of the terminal board and therefore
do not cover any of the D openings. Such is not the
case in the conventional terminal board arrangements
using cables.

In a preferred method of making the terminal board
arrangement shown in Figs. 1-3, the connecting members
B and C are arranged as shown in Fig. 5. The B mem-
bers are shown held spaced from each other by spacers
H. Similar spacers are provided for the C members.
In this arrangement, core plugs J as shown in Fig. 6 are
inserted at each crossing point of the B and C members
as shown in the central unit of Fig. 5. The molding core
pins J are provided with four angularly spaced grooves
11-14, each of which cocperate respectively with one
of the comnecting elements of the B and C members.
That is two of the grooves I1 and I3, for example, coop-
erate with the elements 111 of the C member and the
grooves 12 and I4 cooperate with the elements 110 of the
crossing B member.

After all the core pins J have been inserted correspond-
ing to the proper D openings and the spacers H have
been set up to maintain the B and C members in elec-
trically insulating relationship, the entire unit, which has
been thus assembled in the casting mold, is surrounded
by solidifiable insulating material in flowable form. The
insulating material is introduced into the casting mold
and surrounds the various conducting B and C members.
After the material hardens, the core plugs J and the
spacers H are removed. The D openings are left by
the core plugs J.

Tt should be noted that each of the B members is
provided at opposite ends thereof with small connecting

10

15

20.

25

30

35

40

45

50

55

60

65

70

75

6 .

holes B, and the C members are provided at 0pp051te
ends thereof with small connecting holes Cp. It is
therefore possible to make electrical connection to each
of the B and C members, separately, without making any
electrical contact with the other connecting members:
Thus, electrical connections, such as for example, con-
ductors zy, 72 and zz, may connect selected ones of the
B and C members to the external circuit; the conductor
z1 being connected to one of the holes By, the conductor
75 being connected to another of the holes B, and the
conductor zg being connected to one of the holes C,.

It is apparent that the spacers H which are prefer-
ably made of rubber, keep the connecting holes By and
C, clear during the molding operation.

After the molding operation, the front face of the entire
terminal board arrangement can be milled so as to be
planar to present a smooth front face which can be
mounted in an appropriate manner.

It can be seen that with the arrangement illustrated
in the drawings of the present application, the various
electrical connections can be easily and quickly changed
by inserting or removing the G plugs or by connecting
the cables with the K plugs therein. All the connections
that are made are readily apparent since the G plugs are
never covered by the hanging cables. By properly mark-
ing each of the openings on the terminal board face, the
proper D opening is quickly found regardless of the par-
ticular connection to be made.

It is also clear that it is not absolutely necessary that
the various B and C conducting members be arranged in
the regular rectangular grid pattern shown but can be re-
placed by a similar arrangement which might consist of
a number of concentric circles with crossing radii, for ex-
ample. In addition the parallel B members could cross
the parallel C members at some angle other than 90°, if
desired.

It will be understood that each of the elements de-
scribed above, or two or more together, may also find a
useful. application in other types of terminal board ar-
rangements and methods for making the same differing
from the types described above.

‘While the invention has been illustrated and described
as embodied in terminal boards particularly useful for
analogue computers and the like, it is not intended to be
limited to the details shown, since various modifications
and structural changes may be made without departing in
any way from the spirit of the present invention.

‘What is claimed as new and desired to be secured by
Letters Patent is:

1. In a terminal board arrangement for permitting in-
terconnections between different conductive elements, in
combination, a base member made of an electrically in-
sulating material; at least a first electrically conductive
elongated connecting member arranged on said base mem-
ber and extending in a first direction, said connecting
member having a plurality of spaced contact fingers hav-
ing confronting transverse edges; at least a second elec-
trically conductive connecting member arranged on said
base member extending in a second direction and crossing
said first connecting member between parallel planes with-
out contacting the same, said second electrically conduc-
tive member having a plurality of spaced contact fingers
having confronting transverse edges, the contact fingers
of said first and second connecting members being located
between parallel planes and extending in the same direc-
tion; and a plug adapted to be inserted in the space be-
tween said transverse confronting edges of said first and
second contact fingers so that said first and second con-
necting members may be electrically connected to each
other by insertion of said plug.

"~ 2. In a terminal board arrangement for perrmttmg in-
terconnections between different conductive elements, in
combination, a base member made of an electrically in-
sulating material and being formed with a plurality of
openings thérein; at least a first electrically conductive
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elongated planar connecting member arranged on said
base member and extending in a first direction, said first
connecting member having a plurality of spaced contact
fingers, each of which communicates respectively with at
least one of the openings of said base member; and at
least a second electrically conductive elongated planar
connecting member arranged on said base member ex-
tending in a second direction and crossing said first con-
necting member without contacting the same, said second
electrically conductive member having a plurality of
spaced contact fingers extending in the same direction
as the contact fingers of said first connecting member,
each of ‘which communicates respectively with at least
one of the openings of said base member whereby con-
tact fingers of said first and second connecting members
are located between parallel planes in the same opening
of said terminal board so that said first and second con-
nectmg members can be electrically connected to each
other in said same opening. :

3..In a terminal board arrangement for permitting in-
terconnections between different conductive elements, in
combination, a base member made of an electrically in-
sulating material and being formed with a plurality of
spaced openings therein located between parallel planes;
at least a first electrically conductive elongated connect-
ing member arranged on said base member and extend-
ing in a first direction, said first connecting member hav-
ing a plurality of spaced contact fingers arranged in
pairs,-each of said pairs being located in one of said open-
ings respectively; and at least a second electrically con-
ductive elongated connecting member arranged -on said

base member extending in a second direction and ¢ross-.

ing said first connecting member without contacting the
same, said second electrically conductive member having
a plurality of spaced contact fingers extending in the same
direction as the contact fingers of said first connecting
member and arranged in pairs, each of said pairs being

located in one of said openings respectively whereby pairs.

of contact fingers of said first and-second c¢onnecting
members are located between said parallel planes in the
same opening of said terminal board so that said first and
second conncctmg membefs can be electncally connected
to each other in said same opening.

4. In a terminal board arrangement for permitting in-

terconnections between different conductive elements, in
combination, a base member made of dn electrically ih-
sulating material and being formed with a plurality of
openings therein located between parallel planes; at least
a first electrically conductive elongated planar connecting
member arranged on said base member and extending in
a first direction; said connecting member having a plu-
rality of spaced finger-like connecting elements, each of
which extends in a direction substantlally transverse to
said first direction and is located in one of the openings
of said base member; and at least a second electrically
conductive elongated planar connecting member arranged
“on said base member extending in a second direction and:
-crossing said first connecting member without contacting
the same, said second .electrically conductive member
having a plurallty of spaced finger-like connecting - ele-
ments extending in the same direction as the finger-like
connecting elements of said first connecting member, each
of which extends in a direction substantially transverse
to said second direction and is located in oné of the open-
- ings- of said base member whereby connecting elements
of said first and second connecting members are located

~ between said. parallel planes in the same opening of said
terminal board so that said first and second connecting
members can be electrically connected to each other in
the same Opening.

5. In a terminal board arrangernent for penmttmg in-
terconmections between different :conductive members, in
combination, a base member made of an electrically in-
sulatmg matenal and bemg formed w1th a plurahty of
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and second directions; a plurality of first electrically
conductive connecting members arranged on said base
member spaced from each other, each of said first con-
necting’ members being electrically insulated from the
others and having finger-type portions extending between

* parallel planes and located respectively in a different

group of said plurality of openings arranged ‘in said
first direction; and a plurality of second electrically con-
ductive connecting members airanged on said base mem-
ber spaced from each other, each of said second con-
necting members- being electrically insulated from the
others and crossing over each of said plurality of first
connecting members without contacting the same and hav-
ing finger-type portions extending between said parallel
planes in the same direction as the finger-type portions
of said first connecting members and located respectively
in a different group of said plurality of openings arranged
in said second direction whereby each of said first and
second: connecting members have portions extending be-
tween said parallel planes in the same opening of said
terminal board so that each of said first. connecting
members can be electrically connected to each of said
second connecting members at said respective openings
where said first and second connecting members have por-
tions in the same opening. - i

6. In a terminal board arrangement for permitting in-
terconnections between different conductive members, in
combination, a base member made of an electrically in-
sulating material and being formed with a plurality of
openings therein, said openings being arranged in first

and - second directions; a plurality of first electrically

conductive planar connecting members arranged on said
base member spaced from and substantially parallel to
each other, each of said first connecting members being
electrically insulated from the others and having finger-
type portions extending between parallel planes and lo-
cated in a different group of said plurality of openings
arranged in said first direction; and a plurality of second
electrically conductive planar connecting members ar-
ranged on said base member spaced from and substan-
tially parallel to each other, each of said second connect-
ing members being electrically insulated from the others
and crossing over each of said plurality of first connect-
ing members without contacting the same and having
ﬁnger-type portions extending between said parallel planes
in the same direction as the finger- type portions of said
first connecting members and located in a different group
of said plurality of openings arranged in ‘said second di-
rection whereby each of said first and second connecting
members have portions extending between said parallel
planes located in the same opening.of said terminal
board so that each of said first connecting members can
be electrically connected to each of said second connect-
ing members at said respective openings where said first
and second connecting members have port-ions in the

. same opemng
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7. In a terminal board arrangement for permlttmg in--

terconnections between different conductive members, in
combination, a base member made of an electrically in-
sulating material and being formed with a: plurality of
openings therein located between parallel planes, said
openings being arranged in first and second directions sub-
stantially iransverse to each other; a plurality of first
electrically conductive connecting members arranged on
said base member spaced from each other, each of said
first connecting members being electrically insulated from
the others and having finger-type portions extending be-
tween said parallel planes and located in a group of
said plurality of openings arranged in said first direction;
and a plurality of second electrically conductive connect-
ing members arranged on said base member spaced from

each other, each of said second connecting members,

being electrically insulated from the others and crossing
over each of said plurality of first connecting members
without contacting the same and having finger-type por-

/ﬂ-
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tions extending between said parallel planes in the same
direction as the finger-type portions of said first connect-
ing members and located in a different group of said
plurality of openings arranged in said second direction
whereby each of said first and second connecting members
have portions extending between said parallel planes lo-
cated in the same opening of said terminal board so that
each of said first connecting members can be electrically
connected to each of said second connecting members at
said respective openings where said first and second con-
necting members have portions in the same opening.

8. In a terminal board arrangement for permitting in-
terconnections between different conductive members, in
combination, a base member made of an electrically in-
sulating material and being formed with a plurality of
openings therein, said openings being arranged in first
and second directions; a plurality of first electrically con-
ductive connecting members arranged on said base mem-
ber spaced from each other, each of said first connecting
members being electrically insulated from the others and
having finger-type portions extending between parallel
planes and located respectively in a different group of
said plurality of openings arranged in said first direction;
and a plurality of second electrically conductive connect-
ing members arranged on said base member spaced from
each other, each of said second connecting members being
electrically insulated from the others and crossing over
each of said plurality of first connecting members with-
out contacting the same and having finger-type portions
extending between said parallel planes in the same di-
rection as the finger-type portions of said first connecting
members and located respectively in a different group
of said plurality of openings arranged in said second di-
rection, said first and second connecting members being
arranged with respect to said openings so that said first
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connecting members each have portions in respectively at
least one additional opening whereby each of said first
and second connecting members have portions extending
between said parallel planes located in the same opening
of said terminal board thereby permitting each of said
first connecting members to be electrically connected to
each of said second connecting members at said respec-
tive openings where said first and second connecting mem-
bers have portions in the same opening and permitting
said first connecting members to be electrically connected
to each other by means of said additional openings.

9. Apparatus as claimed in claim 5, wherein each of
said portions includes a pair of finger-like connecting
elements spaced from each other in the respective open-
ings.

10. Apparatus as claimed in claim 8, wherein each
of said portions includes a pair of finger-like connecting
elements spaced from each other in the respective open-
ings.

References Cited in the file of this patent
UNITED STATES PATENTS

231,708 Gillitand . _._ Aug. 31, 1880
920,614 McBerty e May 4, 1909
1,726,745 Kulka e Sept. 3, 1929
2,467,727 Brown Apr. 19, 1949
2,483,551 Libman oo Oct. 4, 1949
2,613,287 Geiger e __ Oct. 7, 1952
2,670,530 Regnier e __ Mar. 2, 1954
FOREIGN PATENTS
593,296 Great Britain _ .. ____ Oct. 14, 1947
750,244 Great Britain .. June 13, 1956
818,211 Germany wececeee—we Oct. 22, 1951



