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[57] ABSTRACT

‘Mating terminal blocks for mounting on the sides of

sliding drawers and associated fixed walls to facilitate
easy sliding connection or disconnection of the cir-
cuits in the sliding drawer. The contacts in the termi-
nal blocks are staggered to facilitate mating engage-
ment even though slight misalignments may exist and
are of an especially compact configuration. They in-
clude grooves for easy mounting within simply shaped
apertures. :

15 Claims, 6 Drawing Figures
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1.
TERMINAL BLOCK

This invention relates to improved electrical connec-
tions, and more particularly to terminal blocks suitable
for use in motor control systems.

With the advent of automation, many factories have
found it necessary to install complex systems for con-
trolling the electric motors which operate the various
process machines. If not properly organized, the switch
gear and associated equipment can occupy a major
proportion of the factory area available.

Access to switch gear and control gear is also a prob-
lem. One solution has been to arrange control cabinets
in front of sets of busbars, the cabinets containing slid-
ing drawers in which the control equipment for a series
of operations can be installed.

One system which is in use consists of a sliding-
drawer cabinet in which each drawer is provided at'its
rear end with sets of contacts. One set of contacts
forms a connection with three-phase busbars when the
drawer is pushed in to its full extent, a second set of
contacts feeds in process variables to the control equip-
ment in the drawer, and a third set of contacts feeds
three-phase power to an electric motor under the direc-
tion of the control equipment. Maintenance work can
be carried out on the control equipment within the
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drawer simply by pulling the drawer out to make the .

equipment accessible. .

The arrangement, nevertheless, has disadvantages in
that all of the wiring is to the rear of the cabinet and the
external connections are between the busbars and the
cabinet.

It is an object of this invention to provide forms of
terminal blocks which will enable installation and
maintenance work on. control equipment to be more
readily carried out. _

It is a further object of the invention to provide termi-
nal blocks of a type which will permit sliding engage-
ment of electrical contacts and which will permit some
degree of misalignment between the mating parts to be
tolerated. .

Another object of the invention is to provide comple-
mentary terminal blocks, one of which is adapted to be
mounted on the side of a sliding drawer, and the other
on a fixed plate to enable circuits to be made and bro-
ken by sliding of the drawer.

A still further object of the invention is to provide
terminal blocks for the above purposes which will oc-
cupy a minimal amount of space to permit the overall
dimensions of sliding drawer control cabinets to be re-
duced.

According to one aspect of the invention there is pro-
vided a terminal block for sliding engagement with a
complementary terminal block comprising an insulat-
ing casing formed between its ends and on opposite
sides with a pair of grooves by means of which it may
be mounted in a slot in a stationary or slidable plate, a
pair of clamps located within one end of said casing and
adapted to receive and retain the ends of a pair of
wires, and a pair of contacts electrically connected to
said clamps and projecting from the other end of said
casing, one of said contacts being arranged to project
beyond the line joining said grooves to a greater extent
than the other of said contacts.

Preferably there is provided a pair of complementary
terminal blocks as above defined, the contacts of one
block taking the form of tags or the like and the
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contacts of the other taking the form of spring clips
adapted to engage with said tags or the like.

According to another of its aspects, the invention
provides a three-phase terminal block comprising an
insulating casing having a base and side walls, a set of
three spaced contacts moulded into said base and ex-
tending through both sides thereof into the interior of
the casing and to the exterior of the casing, and one or
more openings in one side of the casing to permit a
complementary set of three-phase contacts to be con-
nected to said first-mentioned contacts by relative slid-
ing movement parallel to said base.

_Preferably said first-mentioned contacts are located
in a triangular arrangement and the end of said casing
remote from the wall provided with an opening or .
openings is of tapered configuration having spaced pro-
jections for engagement with a complementarily
shaped aperture in a support plate.

In order that the invention may be more readily un-
derstood, it will now be described by way of example
with reference to a particular embodiment applied to
motor control equipment in which sliding drawer cabi-
nets are disposed in a position in front of a set of bus-
bars. s ‘

Each drawer of the cabinets consists of a side plate
arranged to slide in upper and lower tracks which are
preferably lined with an antifriction material such as
nylon or polytetrafluoroethylene. The remainder of the
drawer is supported in cantilever fashion from the side
plate and carries the electrical and/or electronic inte-
gers required for control of a motor. The rear of the
drawer carries three spring-loaded contact clamps
adapted to engage with a set of three-phase busbars
when the drawer is pushed inwardly to its full extent.
These contacts are connected into the circuits within
the drawer.

On the side of the drawer opposite the support plate
a set of contacts for control circuits and a set of three-
phase contacts for the motor circuit are arranged for
sliding engagement with complementary contacts on a
fixed plate within the cabinet and preferably located
adjacent the front of the cabinet.

It will be appreciated that a degree of clearance in
the slide mechanism is required to prevent binding of
the drawer. For this reason accurate alignment cannot
be maintained between the mating fixed and moving
sets of contacts. The terminal blocks to be hereinafter
described permit . correct engagement of mating
contacts without accurate alignment.

FIG. 1 is a plan view of an exemplary control circuit
terminal block adapted for mounting on a movable
drawer or the like;

FIG. 2 is a plan view of another exemplary control
circuit terminal block adapted for mounting on a fixed
frame for mating engagement with the terminal block
of FIG. 1;

FIG. 3 is a side view of the preferred exemplary type
of mounting slot for receiving the terminal blocks of
FIGS. 1 and 2;

FIG. 4 is a side view of an exemplary motor control
circuit terminal block adapted for mounting on a mov-
able drawer or the like;

FIG. 5 is a plan view of the terminal block shown in
FIG. 4;

FIG. 6 illustrates an exemplary terminal block
adapted for mounting on a fixed frame for mating en-
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gagement with the terminal block of FIGS. 4 and §; and

FIG. 7 is a view of the preferred exemplary type of
mounting slot for receiving the terminal blocks of
FIGS. 4, 5 and 6.

For the control circuits the terminal blocks are pref-
erably made up of units as illustrated in FIGS. 1 and 2
of the accompanying drawings. FIG. 1 is a plan view of
the terminal block for attachment to the sliding drawer
and consists of a moulded thermosetting plastic casing
10 having grooves 12 by means of which it is adapted
to slide in a slot in the vertical side 13 of the drawer op-
posite that which is supported in tracks.

The section of casing 10 above the grooves 12 as
shown in the drawing is located within the drawer,
while the remainder of the casing is located externally
of the drawer.

A pair of wires 14 are connected to the control cir-
cuits within the drawer and are held within casing 10
by means of clamps 16 having screws 18 which are
readily accessible through moulded apertures 20 in the
casing. A pair of conductors 22, 23 have one of their
ends held within clamps 16 and have their other ends
extending outwardly of the casing through apertures
24, 25. Conductors 22, 23 are preferably made from
solid copper wire and have their free ends flattened to
form tags 26, 27 respectively.
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Conductor 22 is made longer than conductor 23 so

that tag 26 projects further from side 13 of the drawer
than tag 27. The relevant side of casing 10 is stepped
to suit so that apertures 24, 25 provide support to resist
displacement of the tags 26, 27.

The terminal block for mounting on a fixed part of
the cabinet is illustrated in FIG. 2. Again there is pro-
vided a moulded thermosetting plastic casing 30 having
a stepped configuration to match the stepped configu-
ration of casing 10. Casing 30 is formed with a pair of
grooves 32 by means of which it may be mounted in a
slot in a fixed vertical plate 33 of the cabinet.’

A pair of wires 34 are connected to external equip-
ment adapted to feed process variables to the control
circuits in the drawer. These wires are held in casing 30
by means of clamps 36 provided with screws 38 which
are readily accessible through apertures 40 in the cas-
ing, the apertures being directed at an angle towards
the front of the cabinet to further facilitate access.

A pair of conductors 42, 43 have one of their ends
held in clamps 36 and have their other ends fitted with
spring contacts 44, 45 adapted to engage with tags 26,
27 on conductors 22, 23. Preferably contacts 44, 45 are
of the form described in our co-pending application
filed on even date herewith.

Both casing 10 and casing 30 are provided with flat
moulded covers (not shown).

The slots used in the side plate of the drawer and in
the fixed plate f the cabinet for mounting the terminal
blocks are preferably of the shape illustrated in FIG. 3
having a relatively broad upper section 50, of sufficient
width and depth to admit the casings, and a somewhat
narrow lower section 52 of sufficient width to span the
distances between the inner extremities of the grooves
12 or 32 as appropriate.

It will be clear that any required number of terminal
blocks can be installed simply by sliding them into the
section 50, aligning the grooves 12 or 32 with the plate
and sliding the casings 10 or 30 downwardly into the

30

35

40

45

50

55

60

4

section 52. The length of section 52 is selected to ac-
commodate the required number of casings.

With arrangement described all of the control cir-
cuits can be connected by sliding the drawer inwardly
in the direction of arrow 54 to engage tags 26, 27 in re-
spective contacts 44, 45, and all of the control circuits
can be disconnected simply by pulling out the drawer
and disengaging the tags from contacts 44, 45.

The contacts for the electric motor to be operated by
the direct circuits are preferably of the form illustrated
in FIGS. 4 to 6.

FIGS. 4 and § illustrate a terminal block for attach-
ment to the sliding drawer, while FIG. 6 illustrates the
complementary terminal block for attachment to the

. fixed plate in the cabinet. The movable terminal block

comprises a moulded thermosetting plastic casing 60
which has a base 62 through which three spaced copper
conductors 64 project in both directions. The ends 66
of conductors 64 are located within the drawer and are
provided with holes 68 by means of which they may be
connected to the three-phase power supply derived
from the busbars under the control of the control cir-
cuits. : .

The sections 70 of conductors 64 within the casing
60 are arranged to have spring clamps 72 connected to
them. Within the casing conductors 64 are separated
by integrally moulded walls 74 to prevent arcing and/or
to enable the conductors to be placed more closely to-
gether.

The section of casing 60 to be located nearest to the
front of the drawer is of tapered configuration (see
FIG. 5) and its side walls 73 are provided with two sets
of aligned projections 76, 78, the projections of set 76
being offset in relation to the projections of set 78 to
facilitate moulding of the casing. The projections are
similar to those illustrated in FIG. 6, from which the ar-
rangement can be more clearly seen.

The spacing between the two sets of projections is
equal to or slightly greater than the thickness of the
side plate 13 of the drawer in which the contacts are to
be mounted and it will be clear that, if an aperture of
the configuration illustrated at 80 in FIG.-7 is made in
the side plate of the drawer, casing 60 can be readily
installed by inserting it into the aperture to align the
space between projections 76, 78 with the plate 13 and
then sliding the casing in the direction of arrow 82 to
cause the projections to engage with the plate. Prefera- .
bly a clamp or spacer is provided to retain casing 60 in
the position indicated in dotted lines in FIG. 7.

FIG. 6 illustrates a suitable terminal block for use in
conjunction with the terminal block of FIGS. 4 and 5.
It comprises a moulded thermosetting plastic base 90
having a shape similar to the base 62 of casing 60 as
seen in FIG. 5. It is provided with two sets of offset pro-
Jections 92, 94, the sets of projections being spaced
apart a distance equal to or slightly greater than the
thickness of fixed plate 33 of the cabinet in which the
terminal block is to be mounted.

Three conductors 96 are moulded into base 90 in the
same orientation as conductors 64 of the complemen-
tary terminal block. The conductors extend through
both sides of the base and at one end are formed with
holes 98 by means of which they may be electrically
connected to a motor. :

The portions of conductors 96 on the opposite side
of base 90 are adapted to engage with respective spring
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clamps 72 when the drawer is pushed in the direction
of arrow 100 in FIG. 4. ‘

FIGS. 4 and 6 are drawn with the two terminal blocks
shown in the relative positions which they occupy when
the drawer has been pulled out to some extent and the
motor circuit has been broken.

The arrangements of terminal blocks described here-
inabove are regarded as superior to those currently in
use since they enable the wiring to be connected to lo-
cations which are readily accessible from the front of
a control cabinet and permit the control circuits and
the motor circuit to be readily made and broken merely
by pushing in or pulling out a drawer. Access to the
rear of the control cabinet does not therefore have to
be provided and there is no necessity to release any wir-
ing from terminal blocks to enable maintenance to be
carried out. Additionally, the configuration of the
blocks is such that only a minimal amount of space is
required at the side of each drawer.

I claim:

1. In combination with a sliding drawer apparatus
wherein electrical contact is provided between the
drawer and a mating cabinet structure, a terminal block
for sliding engagement with a similar but complemen-
tary terminal block in said mating cabinet structure,
said first-mentioned terminal block comprising:

an insulating casing,

said insulated casing having a pair of grooves on op-
posite sides thereof mounting said terminal block
in a slot in a plate on said sliding drawer,

a pair of clamps located within one end of said casing
and adapted to receive and retain the ends of a pair
of wires, and :

a pair of contacts, each being electrically connected
to a corresponding one of said clamps and project-
ing from the other end of said casing,

one of said contacts projecting beyond a line joining
said grooves to a greater extent than the other of
said contacts whereby the projecting contacts are
staggered in a stepwise fashion along said other end
of the casing.

2. Apparatus as claimed in claim 1 wherein said
clamps are accessible from the opposite side of said
plate to that on which said contacts are located.

3. Apparatus as claimed in claim 1 wherein said
clamps include clamping screws, the axes of which are
arranged at an angle to the plane of said plate so that
said plate is part of a cabinet or a drawer of a cabinet
in which said terminal block is mounted and the axes
of the screws are directed at an angle towards the front
of said cabinet to facilitate access.

4. A three-phase terminal block comprising:

an insulating casing having a base and side walls,

a set of three spaced contacts moulded into said base
and extending through both sides thereof into the
interior of the casing and to the exterior of the cas-
ng,

said side walls including spaced projections for en-
gagement with the edges of an aperture in a sup-
port plate and _

one or more openings in one side of the casing to per-
mit a complementary set of three-phase contacts to
be connected to said first-mentioned contacts by
relative sliding movement parallel to said base.

5. A terminal block as claimed in claim 4 wherein

said contacts are separated by integrally moulded walls
of said casing to prevent arcing. :
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6. A terminal block as claimed in claim 4 wherein
said contacts are provided with spring clamps adapted
to engage with complementary contacts.

7. A three-phase terminal block comprising:

an insulating casing having a base and side walls,

a set of three spaced contacts moulded into said base
and extending through both sides thereof into the
interior of the casing and to the exterior of the cas-
ing, and

one or more openings in one side wall of the casing
to permit a complementary set of three-phase
contacts to be connected to said first-mentioned
contacts by relative sliding movement parallel to
said base, :

said first-mentioned contacts being located in a tri-
angular arrangement, and

the end of said casing remote from the said side wall
which is provided with an opening or openings
being of a tapered configuration and having spaced
projections thereon for engagement with a comple-
mentarily shaped aperture in a support plate.

8. In combination with a sliding drawer apparatus
wherein electrical contact is provided between the
drawer and a mating cabinet structure, a terminal block
for permitting sliding engagement and disengagement
of a plurality of electrical contacts disposed along the
side of a fixed or movable plate, said terminal block
comprising:

an insulating casing having first and second ends and
side walls,

mounting means disposed on said side walls interme-
diate said first and second ends securing said insu-
lating casing within an aperture of said plate,

at least two wire receiving means associated with said
first end of said casing,

at least two sliding contact means associated with
said second end of said casing, and

conductor means extending between said first and
second ends and connecting respectively corre-
sponding ones of said wire receiving means and
said sliding contact means,

said two sliding contact means being displaced with
respect to one another along said second end in the
direction of intended sliding movement along said
plate. .

9. Apparatus as in claim 8 wherein said mounting
means comprises a groove formed to engage edges of
said aperture.

10. Apparatus as in claim 8 wherein said mounting
means comprises spaced projections formed to engage
edges of said aperture.

11. Apparatus as in claim 8 wherein said two sliding
contacts are also displaced with respect to one another
in a direction substantially perpendicular to said direc-
tion of intended sliding movement. -

12. Apparatus as in claim 11 wherein said direction
substantially perpendicular is also substantially perpen-
dicular to the plane of said plate whereby the sliding
contact means project in a staggered stepwise fashion
along said second end of said casing.

13. Apparatus as in claim 12 wherein said second end
is shaped in a similar stepwise fashion with each of said
sliding contacts projecting through a supporting aper-
ture in a corresponding step of said second end.

14. A pair of terminal blocks adapted for sliding en-
gagement with each other, each of said terminal blocks
comprising: '
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an insulating casing having a pair of grooves on oppo-
site sides thereof to permit mounting in a slot in a
stationary or slidable plate,

a pair of clamps located within one end of each of
said casings and adapted to receive and retain the
ends of a respective pair of wires, and

a pair of contacts, each being electrically connected
to a corresponding one of said clamps and project-
ing from the other end of said casing,

one of said contacts projecting beyond a line joining
said grooves to a greater extent than the other of
said contacts whereby the projecting contacts are
staggered in a stepwise fashion along said other end
of the casing,

the contacts of a first one of said blocks being in the
form of tags or the like, and

the contacts of a second one of said blocks being in
the form of spring clips adapted to engage with said
tags. or the like.

15. A terminal block for permitting sliding engage-
ment and disengagement of a plurality of electrical
contacts disposed along the side of a fixed or movable
plate, said terminal block comprising:

an insulating casing having first and second ends and
side walls,

mounting means disposed on said side walls interme-
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diate said first and second ends for securing said
insulating casing within an aperture of said plate,

at least two wire receiving means associated with said
first end of said casing,

at least two sliding contact means associated with
said second end of said casing, and

conductor means extending between said first and
second ends and connecting respectively corre-
sponding ones of said wire receiving means and
said sliding contact means,

said two sliding contact means being displaced with
respect to one another along said second end in the
direction of intended sliding movement along said
plate,

said two sliding contacts also being displaced with re-
spect to one another in a direction substantially
perpendicular to said direction of intended sliding
movement wherein said direction substantially per-
pendicular is also substantially parallel to the plane
of said plate whereby each of said sliding contacts
is disposed at substantially the same distance from
the plane of said plate although displaced in the di-
rection. of intended sliding movement parallel to

said plate.
* Kk ok ok k



