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SWITCH WITH REMOVABLE UNITS
Michael A. Tabet, Nerfolk; Va., assignor to Tabet Mapu-
facturing Company, Inc., Norfolk, Va., a corporation
of Virginia
Filed May 20, 1958, Ser. No. 736,498
8 Ciaims. (ClL 200-—11)

The present invention relates to a circuit making and
breaking device and more specifically pertains to an as-
sembly which includes a frame and a plurality of wafer
units each carrying switch elements thereon with the
wafers and frame so constructed that any one of the
wafer units may be readily mounted on the frame znd
removed therefrom for replacement purposes. The in-
vention is directed to improvements in a switch of the
type disclosed and claimed in my copending application
Serial No. 577,533, filed April 11, 1956, now Patent
2,841,660 and owned by the same assignee as the present
application.

An object of the invention is to provide a frame for
the switch assembly having guideways therein for receiv-
ing a plurality of wafers or plates formed of insulating
material for guiding such wafers so that conductors
carried thereon may be moved into operative circuit rela-
tionship with terminal contacts carried by the frame and
with the frame so constructed that any one of the wafers
each carrying a switch mechanism thereon may be readily
mounted on the frame and removed therefrom and from
circuit relationship with its terminal member.

A still further object of the invention is to provide im-
provements in the mounting of the terminal members on
the frame so that these members may be readily mounted
on the frame during assembly of the switch structure
and which may be readily dismantled to facilitate replace-
ment of any one of the terminal members.

Another object of the invention is to provide improve-
ments in the frame for such a switch assembly formed of
sheet material shaped to provided a rigid frame having
guideways for the wafer units and to provide means for
supporting the terminal members in positions for receiv-
ing end portions of the wafer units,

Other objects and features of the invention will be ap-
preciated and become apparent particularly to those
skilled in the art to which the invention pertains as the
present disclosure proceeds and upon consideration of
the accompanying drawings and the following detailed de-
scription wherein several embodiments of the invention
which has been successful in use are disclosed.

In the drawings:

FIG. 1 is a side elevational view of a switch assembly
exhibiting the invention.

FIG. 2 is a plan view of the structure shown in FIG.
1 with some of the wafer units removed.

FIG. 3 is an end view of a switch assembly.

FIG. 4 is a transverse sectional view on a larger scale
taken on the line 4—4 of FIG. 2.

FIG. 5 is an exploded perspective view of a portion
of frame illustrating structure providing guideways at one
side of the frame for the wafers.

FIG. 6 is a perspective view of two terminal members
in side-by-side relationship and in positions which they
assume when mounted on the frame.

FIG. 7 is a fragmentary sectional view similar to FIG.
4 showing a modified arrangement for mounting the
terminal members.

This invention is directed to a switch assembly of the
type wherein a plurality of wafers are arranged in spaced
face-to-face relation and so mounted on a frame that
each may be removed and with each wafer carrying cir-
cuit making and breaking means thereon. The present
invention pertains to improvements in the structural fea-

10

20

25

30

40

45

50

65

60

85

70

2

tures of the frame for such a switch assembly and in the
structure thereof providing guideways for the wafers
and to improvements in mounting of the terminal mem-
bers which are of the type disclosed and claimed in my
copending application Serial No. 678,359, filed August
15, 1957, so that the terminal members may be readily
removed from the frame and at the same time sup-
ported in operative association with the wafers.

Referring to the drawings there is shown at 10 2 frame
which may be of an elongated character and formed of
sheet material such as sheet metal of any suitable type.
The frame includes two side members 11 and 12. These
side members are maintained in spaced relationship by
means of end walls or plates 14 and 15. The end plate
14 is secured to flanges 16 carried by the side members
11 and 12 by means of rivets 17 or the like. The end
plate 15 is similarly secured to inturned flanges 18 car-
ried by the side members 11 and 12 by suitable means
such as a plurality of rivets 19. The end plate 15 is pro-
vided with outwardly extending flanges 21 and 22 as
shown in FIGS. 2 and 5 and these flanges are for the
purpose of abuiting an inner or rear face of a switch
box or switchboard so that an actuating knob 23 for the
switch assembly carried by a shaft 24 will be accessible
for actuation at the front face of a switchboard or out-
side ‘a switch box. The flanges 21 and 22 serve the
further purpose of reinforcing the switch frame in the
vicinity of the end plate 15. The shaft 24 is journalled
for rotation on the frame and by means of a bearing
mounted in an opening 26 (FIG. 5) in the end plate 15
and a bearing 27 is mounted in an opening in the end
plate 14 as shown in FIG. 3. The portion of the shaft 24
between the end plates 14 and 15 is of elongated rec-
tangular shape in cross section as indicated at 28 in FIGS.
2 and 4.

The end plate 15 carries an inturned flange 31 at a
lower portion thereof as best shown in FIG. 5 and the
free edge of the flange 31 forms an abutment for a side
face of one of the terminal members 71 as hereinafter
described. The lower portion of the end plate 14 is pro-
vided with a recess 32 therein as shown in FIGS. 3 and
5. This recess is for the purpose of permitting an inter-
mediate portion 75 of each terminal member 71 to move
therethrough during the mounting of the terminal mem-
bers 71 on the frame and during the dismounting of the
terminal members. The utility of the recess 32 and the
abutment flange 31 will be more evident as the disclosure
proceeds.

The side member 12 is provided with an inturned lip
33 along the upper edge thereof which serves to rein-
force this side member and a similar inturned lip 34 is
provided along the upper longitudinal edge of the side
member 11 which serves to reinforce the sheet material
of which this member is formed. FEach side member has
the central area thereof deformed inwardly as best shown
in FIG. 4 to provide recesses 35 in the outer faces of
the respective side members. The deformed areas of
the side member provide an inner face 36 on the side
member 12 and an inner face 37 on the side member 11
each displaced inwardly from the plane of other por-
tions of the associated side member. The recesses 35
in each side member extends over major portions of
the respective side members. The inward deformed
sheet material strengthens the side members and also pro-
vides structure wherein the inner faces 36 and 37 serve
as abutments for edges of the removable wafer units 60
as hereinafter described. An inturned flange 38 (FIGS.
4 and 5) is carried by the side member 12 and this in-
turned flange provides a ledge along the length of the
side member 12. A similar inturned flange 39 is formed
integral with the side member 11 and extends along the
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length thereof. The inturned lips 33 and 34 and the in-
turned flanges 38 and 39 together with the inwardly de-
formed sheet material throughout the central areas of
the side member serve to strengthen the frame.

A structure 40 as best shown in FIG. 5 and formed
of sheet material is mounted inwardly of each side mem-
ber 11 and 12 providing means for guiding the wafer
type switch units into proper position with terminal mem-
bers for the switch and to maintain the wafer units in
position on the frame and in operative association with
the respective terminal members and to guide the wafer
units during the withdrawal of any one wafer from the
frame and from detachment with its terminal member.
The sheet material structure 48 at each side of the frame
are of identical construction and the shape and form
will be more readily appreciated by reference to FIG. 5.
This structural element is shaped to include a flange 41
which is adapted to lie as a strip along the inner face
of the side member 12 in a flat elongated area between
the inturned lip 33 and the inwardly deformed area
formed in the central portion of the side member. The
sheet material forming the structural element 4¢ has a
strip 43 which is substantially at right angles to the plane
of the flange 41. The central portion 45 of the structural
element 4§ lies in a plane at right angles to the strip 43
but is spaced from the plane of the flange 41. This cen-
tral portion is provided with a plurality of equally spaced
parallel slots 46 and in the embodiment illustrated in
FIG. 2 ten of such slots are provided. While the spacing
of the slots 46 from each other is determined by the width
of the terminal members 71 it will be appreciated that
the length of the frame structure may be increased to
provide more slots 46 such as twelve shown in FIG. 5
and the spacing of the slots 46 may be varied in accord-
ance with the transverse dimensions of the terminal
members.

The sheet material forming the structural element 40
is provided with a strip 47 which is arranged at right
angles to the plane of the central portion 45 which com-
prises principally spaced bars defining the slots 46. It
will be observed from a consideration of FIG. 5 that the
slots 46 include removal of some of the sheet material of
the strips 43 and 47. A flange 48 is provided at right
angles to the plane of the strip 47 and the elongated
flange 48 lies in the plane of the flange 41. The flange
48 engages the inner face of the side member 12 as shown
in FIG. 4. The flange 41 and the flange 48 are each
provided with openings 5¢ and side member 12 is pro-
vided with openings 51 for receiving rivets 52 for attach-
ment of the structural element 4¢ to the side member
12. Large apertures 55 are provided in bars making up
the central portion 45 for facilitating the riveting of the
element 40 to the side member. The flanges 41 and 48
both lie in flat engagement with the undeformed portions
of the side member 12. The central portion 45 of the
structural element 48 is spaced inwardly from the inner
face 36 of the side member 12 as shown in FIG. 4.

An inwardly directed flange 54 is formed integral with
the structura] member 49 and its free edge provides an
abutment for shoulders 76 of the terminal members 71
as hereinafter described. A similar structural element 49
is provided along the inner face of the side member 11
and is secured thereto by means of rivets 52 or the like.
Each structural element 4¢ is provided with a lip 56 at
each end thereof and of such dimensions that the free
edges of the lips 56 lie in abutting relationship with the
inner face of the undeformed portions of the associated
side member.

The switch assembly includes a plurality of wafer units
60 which are each generally in the form of a plate. Each
wafer is formed of insulating material and is provided
with a circular disc 61 (FIG. 4) at the center thereof
which may be rotated in the plane of the wafer 8. Each
wafer 60 is provided with a slot 62 which extends from
a free edge 64 thereof to the periphery of the rotatable
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disc 61. The disc 61 is provided with a slot 66 for re-
ceiving the flat sided portion 28 of the shaft 24. Each
disc 61 carries a contact arm 67 for engaging circum-
ferentially spaced contacts 70 a few of which are shown
in FIG. 4 and contact arms 65 which are in engagement
with a conductor ring 6 carried by one or both faces of
the wafer 60. The contacts and the like carried by each
wafer 60 may be of the printed circuit type with con-
ductors 68 extending to the edge 64 of the wafer. The
conductors along the free edge are spaced from each
other and are adapted to engage contacts carried by the
terminal members 71.

The structural elements 40 carried by the side mem-
bers of the frame are so designed that the slots 46 are
aligned with each other transversely of the frame and
are adapted to receive side edge portions of each wafer

- 60 and to guide these wafers during introduction of each

wafer unit into the frame and to maintain the wafers
in spaced face-to-face relationship as shown in FIG. 2.
One of the wafers is shown in a partly removed position
in FIG. 1.

The frame in the embodiment illustrated is designed
to receive a plurality of terminal members 71 of the
type disclosed and claimed in my copending application
Serial No. 678,359 and the overall shape of the terminal
members is best illustrated in FIG. 6. The terminal
members are of identical construction. Each is provid-
ed with aligned slots 81 for receiving the end portion
64 of one wafer unit 68. Contacts on the terminal mem-
ber within the slots 81 are in conductive relationship with
terminals 73 and make circuit connections with the con-
ductors 68 on each wafer. A rib 85 as shown in FIGS.
2 and 6 join the sides of each terminal member 71 and
this rib is accommodated in the slot 62 of the wafer
60. Each terminal member 71 has an overall length
so that this dimension is greater than the space of the
free edges of the flange 38 and 39 as shown in FIG. 4.
Shoulders 76 define ends of the intermediate portion
75 of each terminal member 71 and these shoulders are
so spaced from each other as to be accommodated be-
tween the free edges of the inturned flanges 54 carried
by the structural elements 48. The transverse dimen-
sion of each terminal member 71 is such that when side
faces thereof lie in engagement with each other the slots
81 provided in each terminal member are in the plane
of the transversely aligned slots 46 of the structures at
the sides of the frame. The terminal member 71 adja-
cent the end plate 15 has its exposed side face in engage-
ment with the free edge of the abutment flange 31 as
shown in FIG. 2 which is so dimensioned as to hold this
terminal member in proper relationship with the first set
of guide slots in the vicinity of the end plate 15.

The terminal members 71 are mounted by inserting the
extreme end portions thereof between the flanges 54 and
the flanges 38 and 39. The intermediate poition 75 of
each terminal membser between the shoulder 76 clears
the end plate 14 and passes through the recess 32. The
terminal members are mounted in position one after an-
other and prior to the mounting of the wafer units in
the frame. The aligned slots 81 in each terminal mem-
ber are then aligned with a pair of slots 46. A detach-
able bracket 88 which is L-shaped in cross section as
shown in FIG. 1 is then attached to the end plate 14
by means of screws or the like 82. The bracket 8% has
an inturned abutment flange 83 (FIG. 2) which en-
gages the exposed side face of the terminal member 71
adjacent the end plate 14. In this manner all of the
terminal members are retained in operative association
with the frame and in proper position for receiving the
removable wafer units 60.

Thereafter the wafer units may be mounted on the
frame by inserting opposite edges of one plate in one pair
of slots 466. The disc 61 of each wafer unit with its slot
66 in alignment with the slot 62 is then in position to
receive the flat sided portion 28 of the shaft 24. The
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slots 46 guide each wafer unit in the plane thereof into
the frame. The ends of the conductors 68 adjacent the
edge 64 of the wafer are thus moved into the slots 81
of the associated terminal member 71 and into engage-
ment with the contacts carried by the terminal member.
All of the wafer units 69 are detachably held in a posi-
tion shown in FIG. 4 by means of a rod 86 which ex-
tends through an opening §2 (FIG. 5) in the end mem-
ber 14 and is threaded in a nut 87 or the like carried
by the end plate 15. The rod 86 passes through an aper-
ture 83 formed in each wafer clement. The flat por-
tions 89 on the free end of the rods facilitate threading
of the rod into the nut 87. This rod and the flattened
portions may be employed as a lever to assist in removal
of the wafer units. The wafers may be readily removed
from the frame and from electric circnit relationship with
its terminal member after the retaining member in the
form of the rod 86 is removed.

A modification of the mounting of the terminal mem-
bers 71 on the frame is shown in FIG. 7. In this em-
bodiment the flange 54 carried by each structural element
48 is omitted so that the flanges 48 have free lower edges
as shown in FIG. 7. The side members 11 and 12 car-
ry inturned flanges 38 and 39 as in the previous embodi-
ment but these flanges are of greater length and lie in
a plane substantially in alignment with the edge 64 of
the wafer unit 60. The terminal members 71 as shown
in FIG. 6 are each provided with an opening adjacent
each end thereof. A bolt 81 extends through each of
these openings and through threaded nuts carried by the
flanges 38 and 39. The openings in the flanges 38 and
39 are transversely aligned so that each terminal mem-
ber is in a position to receive the free edge portion 64 of
a wafer unit 60.

While the invention has been described with reference
to specific structural features and with regard to a num-
ber of details it will be appreciated that changes may
be made in the overall organization and in the ma-~
terials and the structural characteristics. Such modifi-
cations and others may be made without departing from
the spirit and scope of the invention as set forth in the
appended claims.

What I claim and desire to secure by Letters Patent
is:

1. A switch assembly comprising, an elongated frame
including side members formed of sheet material joined
by end plates maintaining said side members in spaced
relationship, a central area of sach side member deformed
inwardly providing an inner face on each side member
spaced inwardly of other portions of the associated side
member, an elongated structure formed of sheet material
secured to each side member, each of said structures hav-
ing a central portion formed of cars defining slots there-
between aligned transversely of the frame, said bars
being spaced inwardly of the inner face of the associated
side member, inturned flanges carried by edge portions
of the side members extending therealong and having
confronting edges spaced transversely of the frame, elon-
gated terminal members arranged transversely of the
frame with opposite end portions abutiing a face of
said flanges, each terminal member having a slot therein
aligned with a pair of slots defined by said bars, con-
tacts on each terminal member along the slot therein
and terminals extending from the contacts accessible
at the exterior of the frame, means maintaining the termi-
nal members in abuiting relationship with said flanges,
wafers each having conductors thereon extending to an
end edge thereof, switch means on each wafer including
a rotatable disc, each wafer having a slot therein extend-
ing from said end edge to the periphery of said disc, each
disc having a slot therein adapted to be aligned with
the slot in the associated wafer, each wafer having oppo-
site side edge portions within a pair of the first mentioned
slots with the side edges in abulting relationship with
the inner faces of said side members, the end edge por-
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tion of each wafer extending into the slot in the asso-
ciated terminal member with the conductors thereof
engaging the contacts thereon, and a shaft journalled
for rotation on said end plates extending through the
slots in said discs for actuating the switch means.

2. A switch assembly comprising, a frame including
opposite side members joined by end plates maintaining
said side members in spaced relationship, means carried
by the side members providing slots at inner faces of
the side neembers aligned transversely of the frame, in-
turned flanges carried by edge portions of the side mem-
bers extending therealong and having confronting edges
spaced transversely of the frame, elongated terminal
members arranged transversely of the frame with op-
posite end portions abutting a face of said flanges, each
terminal member having a slot therein aligned with a
pair of said slots, contacts on each terminal member
along the slot therein and terminals extending from the
contacts accessible at the exterior of the frame, means
maintaining the terminal members in abutting relation-
ship with said flanges, wafers each having conductors
thereon extending to an end edge thereof, switch means
on each wafer including a rotatable disc, each wafer
having a slot therein extending from said end edge to the
periphery of said disc, each disc having a slot therein
adapted to be aligned with the slot in the associated
wafer, each wafer having opposite side edge portions
within a pair of the first mentioned slots with side edges
in abutting relationship with said side members, the end
edge portion of each wafer extending into the slot in
the associated terminal member with the conductors
thereof engaging the contacts thereon, and a shaft jour-
nalled for rotation ‘on said end plates extending through
the slots in said discs for actuating the switch means.

3. A switch assembly comprising, an clongated frame
including opposite side members and means maintaining
said side members in spaced relationship, means carried
by each side member providing slots adjacent the inner
face of each side member with the slois aligned trans-
versely of the frame, elongated terminal members ar-
ranged transversely of the frame, means carried by
edge portions of the side members supporting said ter-
minal members, each terminal member having a slot
therein aligned with a pair of said slots, contacts on each
terminal member along the slot therein and terminals
extending from the contacts accessible at the exterior of
the frame, wafers each having conductors thereon ex-
tending to an end edge thereof, switch means on each
wafer including a rotatable disc, each wafer having a
slot therein extending from said end edge to the pe-
riphery of said disc, each disc having a slot therein
adapted to be aligned with the slot in the associated
wafer, each wafer having opposite side edge portions
within a pair of the first mentioned slots, the end edge
portion of each wafer extending into the siot in the

5 associated terminal member with the conductors there-

of engaging the contacts thercon, a shaft journalled for
rotation on said frame extending through the slots in
said discs for actuating the switch means, and means
detachably mounted on said frame in abutting relation-
ship with all of said wafers preventing dislodgment of
the end edge portions from the slots in the respective
terminal members,

4. A switch assembly comprising, an elongated frame
including opposite side members joined by end plates
maintaining said side members in spaced relationship,
means carried by each side member providing slots ad-
jacent the inner face of each side member with the slots
aligned transversely of said frame, elongated terminal
members arranged transversely of the frame, means sup-
porting said terminal members on said frame, each ter-
minal member having a slot therein aligned with a pair
of said slots, contacts on each terminal member along
the slot therein and terminals extending from the con-
tacts accessible at the exterior of the frame, wafers cach
having conductors thereon extending to an end edge



2,088,807

7

thereof, switch means on each wafer including a rotat-
able disc, each wafer having a slot therein extending
from said end edge to the periphery of said disc, each
disc having a slot therein adapted to be aligned with
the slot in the associated wafer, each wafer having op-
posite side edge portions within a pair of the first men-
tioned slots, the end edge portion of each wafer extend-
ing into the slot in the associated terminal member
with the conductors thereof engaging the conmtacts there-
on, a shaft journalled for rotation on said end plates
extending through the slots in said discs for actuating
the switch means, each wafer having an aperture there-
through, and a rod extending through said apertures and
through the end plates.

5. In a switch assembly, a frame including elongated
side members joined by end plates maintaining the side
members in spaced relationship, a structural element
carried by each side member disposed over the inner
face thereof, said structural elements each having slots
therein aligned transversely of the frame, an inturned
flange carried by an edge portion of each side member
extending therealong and having confronting edges spaced
transversely of the frame, an inwardly directed flange
carried by each structural element extending therealong
and having confronting edges spaced tramsversely of the
frame with the faces of the second flanges respectively
spaced from faces of the first flanges, elongated terminal
members in side by side relationship arranged transverse-
ly of the frame with opposite end portions extending
between said flanges, shoulders on each terminal member
in abutting relationship with the confronting edges of
the second flanges each terminal member having a slot
therein aligned with a pair of the first mentioned slots,
abutment means carried by one of said end plates en-
gaging the exposed side face of the terminal member
adjacent the associated end plate, abutment means de-
tachably mounted on the other of said end plates en-
gaging the exposed side face of the terminal member ad-
jacent the associated end plate, wafers having conductors
on the face thereof with the conductors extending to an
end edge of the wafer, each wafer having its side edges
within a pair of the first mentioned slots with end por-
tions of the conductors and an end of each wafer ex-
tending into the slot of the associated terminal member.

6. In a switch assembly, a frame including elongated
side members joined by end plates maintaining the side

members in spaced relationship, means carried by each’

side member disposed over the inner face thereof, said
means each having slots therein aligned transversely of
the frame, an inturned flange carried by an edge portion
of each side member extending therealong and having
confronting edges spaced transversely of the frame, an
inwardly directed flange supported on each side member
extending therealong and having confronting edges
spaced transversely of the frame with the faces of the
second flanges respectively spaced from faces of the
first flanges, one of said end plates having a recess there-
in intermediate the confronting edges of the second
flanges, elongated terminal members in side by said rela-
tionship arranged transversely of the frame with op-
posite end portions extending between said flanges, each
terminal member having a slot therein aligned with a
pair of the first mentioned slots, abutment means carried
by one of said end plates engaging the exposed side face
of the terminal member adjacent the associated end
plate, abutment means detachably mounted on the other
of said end plates closing said recess and engaging the
exposed side face of the terminal member adjacent the
associated plate, wafers having conductors on the face
thereof with the conductors extending to an end edge of
the wafer, and each wafer having its side edges within
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a pair of the first mentioned slots with end portions of
the conductors and an end of each wafer extending into
the slot of the associated terminal member.

7. A switch assembly comprising, a frame including
opposite side members joined by end members main-
taining said side members in spaced relationship, means
carried by the side members providing slots at inner
faces of the side members aligned transversely of the
frame, an inturned flange carried by an edge portion
of each side member extending therealong and having
confronting edges spaced transversely of the frame, elon-
gated terminal members arranged transversely of the
frame with opposite end portions abutting said flanges,
each terminal member having a slot therein aligned
with a pair of said slots, contacts on each terminal mem-
ber along the slot therein and terminals extending from
the contacts accessible at the exterior of the frame, means
maintaining the terminal members in abutting relation-
ship with said flanges, wafers each having conductors
thereon extending to an end edge thereof, switch means
on each wafer including a rotatable member, each wafer
having a slot therein extending from said end edge to
the periphery of said rotatable member, each rotatable
member having a slot therein adapted to be aligned
with the slot in the associated wafer, each wafer having
opposite side edge portions within a pair of the first
mentioned slots, the end edge portion of each wafer
extending into the slot in the associated terminal mem-
ber with the conductors thereof engaging the contacts
thereon, and a shaft journalled for rotation on said end
members extending through the slots in said rotatable
members for actuating the switch means.

8. In a switch assembly, a frame including side mem-
bers joined by end members maintaining the side mem-
bers in spaced relationship, means carried by each side
member disposed over the inner face thereof, said means
each having slots therein aligned transversely of the
frame, an inturped flange carried by an edge portion
of each side member extending therealong and having
confronting edges spaced transversely of the frame, each
of said means having a shoulder facing the face of the
associated flange and spaced therefrom, elongated ter-
minal members in side by side relationship arranged
transversely of the frame with opposite end portions
extending into the space between the shoulder and the
associated flange, each terminal member having a slot
therein aligned with a pair of the first mentioned slots,
abutment means carried by one of said end members
engaging the exposed side face of the terminal member |
adjacent the associated end member, abutment means
detachably mounted on the other of said end members
engaging the exposed side face of the terminal member
adjacent the associated end member, wafers having con-
ductors on the face thereof with the conductors extend-
ing to an end edge of the wafer, and each wafer having
its side edges within a pair of the first mentioned slots
with end portions of the conductors extending into the
slot of the associated terminal member.
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