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This invention relates to clamping structures,
and in particular, to a clamping frame for elec-
tric induction apparatus.

Reactor and transformer type electric induc-
tion apparatus have clamping frames for holding
the core and for holding the winding which is
associated with the core. The clamping frame
for the winding may bhe attached to the core
clamping frame by being polted or welded thereto.

When the winding of such apparatus encircles
a winding leg of the core as in the so-called core

type transformer construction, the angle or chan~

nel members of the core clamping frame which
are abutted against the yokes of the core have
end portions which extend beyond the outer edges
of the core and which overhang the core leg.
Such extended portions provide a frame against
which the part of the winding which is outside
the core may abut. Since those portions are
merely extensions of angles or channels on op-
posite sides of the core, it is the practice to add
members between the extended portions. These
added members are arranged so that with flanges
of the angles or channels on the sides of the core,
they provide a substantially flat surface abutted
against insulation at the end of the winding which
serves as a pressure plate for axially clamping
the winding.

1t is necessary to provide a substantially con-
tinuous flat surface abutted against the ends of
the winding in order to prevent deformation of
the winding because of mechanical stresses which
result from high currents. .

It has been the practice to weld and bolt rela-
tively small angles or channel supports to the
back sides of those extending portions of the core
frame and then to add fit pressure plates be-
tween those extending portions by bolting or
welding the pressure plates to the supports. Since
the pressure plates and the flanges of the angles
or channels clamped to the side of the core form
a substantially continuous flat surface abutted
against insulation at the end of the winding, it
is not practical to merely bolt or weld the pres-
sure plates to the flanges of the extended portions.
Tt therefore has been considered necessary to add
the supporting members referred to above.

Having in mind the disadvantages of these core
and coil frames from the point of view of their
cost in 1abor and material, it is an object of this
invention to reduce the amount of material uti-
lized in the manufacture of a core and coil frame
for electric induction apparatus. :

Another object of the invention is to reduce

the labor which is required to make and assem--
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2
ble the clamping frame for the core and coils of
electrical induction apparatus. ) .

Still another object of the invention is to pro-
vide a strong integral clamping frame with a
minimum of material by utilizing the function
of some of the parts of the frame to hold and
confine other parts without fixedly attaching
those other parts in making the frame.

These and other objects will become apparent
to those skilled in the art fo which this invention
relates from the following description when read
in connection with accompanying drawing, in
which:

Fig. 1 is an elevation view partly in section of a
transformer core and coil assembly embodying
this invention;

Fig. 2 is an enlarged view in perspective of a
portion of electrical apparatus shown in Fig. 1.

A core type transformer is shown upright in
the drawing although the invention is applicable
to apparatus standing in any position. The core
of the transformer, of laminated magnetic ma-
terial, is represented in this instance as having a
rectangular shape with two winding legs 2, 13
and two yokes 14, 15 with the lengthwise direc-
tions of the yokes substantially normal to the
lengthwise direction of the winding legs. There
are two sets of tubular windings 11, {8 which re-
spectively surround  the winding legs 12, 13.
These windings are conventional, comprising low
voltage coils 19 surrounded by insulating barriers
20 and disk type high voltage coils 21 between
which there are radial spacers 22. The ends of
the windings include standard insulation repre-
sented by numerals 24 and 25. This includes yoke
pads, washers, washer fillers, spacers and built-
up blocks. These materials may be compressed
to some extent when the winding is tightly
clamped. )

The transformer has a core and coil clamping
frame. For this purpose there are four flanged
members 31, 32, 33, 34 which are angle irens in
this instance. These flanged members are dis-
posed with their lengthwise direction extending
along the lengthwise direction of the yokes. One
side of the upper yoke i4 is abutted by an up-
standing side of member 31, and the opposite side
of the upper poke is abutted by an upstanding
side of mémber 32.

The fiange of member 3{ which in this instance
is side 38 extends laterally from one side of the
core. Likewise, the flange or side 38 of member
32 extends laterally from the other side of the
core. Thus, the outer surfaces 40, 41 of the
flanges 38, 39 abut the top end of the winding (1.



2,667,049

3

Each of the angle irons or flanged members as-
sociated with the upper yoke has an end portion
which extends beyond the edge 4§ of the corner
of the core where the winding leg and yoke are
joined.

The extending portions 42, 43 of the members
3f, 32 respectively have flanges which provide
flat surfaces against which the end of the wind-
ing can abut. However, they do not provide an
abutting surface
two extending portions 42, 43 and for that part
of the winding an abutting surface must he added
to the frame.

In order to provide g solid abutting surfacs in
the same plane as the outer surface of the flanges,
an intermediate element of any suitable form
such as a serieg of rods or a single plate 46 is
added to the clamping frame. This is best done
by first forming a notch in the extended portion:
42 and a similar notch in the extended portion
43. The noteh in the extended bortion 42 of
member 3{ is common to the outer surfaces of
the two legs or sides of the member and is formed
at the intersection of those two sides.

The notch may, as shown, extend completely
through areas of the members 2{, 32 so long as
the noteh is defined by wall surfaces of the mem-~
ber on. four sides. These surfaces are a recessed
surface 51 forming an edge in the upstanding
side, a recessed edge surface 52 in the latera] side
and sectiona] surfaces 53, 54 spaced longitudinauy
of the member and common to both of the sides
of the member. The Spaced sectional wall guy-
faces form ends of the notch. Preferably, the two
Tecessed edge surfaces are perpendicular to each
other, and the ends of the notch are rarallel to
each other and are perpendicular to each of the
recessed edge surfaces. Opposite end vortions
47, 48 respectively of the plate 45 are lecated in
the notches of the extended portiong 42, £3, ang
are confined by the recessed edge surfaceg and
by the spaced sectional surfaces of the notches.

The clamping frame associated with the lower

irons with the Opposite end portions of the plate
located in notches which are formed in those ex-
tended portions, ‘'The core and coil clamping
frame also includes similarly ' held bressure
plates at the other end of hoth the upper. and
the lower yokes. ;

Suitable means are provided for clamping the
angle irons against the yokes and for clamping
the angle irong and pressure plates against the
ends of the winding. In this instance insulated
bolts 61 coact with the upstanding sides of the
angle irons 31, 32 to clamp those angle irons
against the upper yoke, and tie rods coact with
the flanges of upper and lower angle irons so
that a force can be exerted by the flanges and
the pressure plate against the ends of the wind-
Ing. This is shown as a tie rod 62 which co-
operates with the flanges of angle irons 3f and 33.

The clamping frame is illustrated as including
reinforcing braces §3 and conventional slotted
guides 64. The guides are attached to the up-
standing sides of the flanged members by angle
irons 65 and bolts 66, and are utilized to Jposition
the transformer in a tank.

"The principle of the invention is evident from
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4

a consideration of the description of the iflus-
trated embodiment, Briefly, the pairs of yoke
clamping members, against which parts of the
winding abuts, are formed so that they confine
and position an unattached pressure plate. In
forming those members to confine the pressure
plate there is provided two spaced edges, one in
the upstanding side of each member. These
edges are caused to be Pressed on opposite end
portions of one surface of the pressure plate,
thereby firmly holding the plate and evenly press-
ing the plate against an end of the winding.

Although but one embodiment of the present
invention has been illustrated and described, it
will be apparent to one skilled in the art that
various changes and modifications may be made
therein without departing from the spirit of the
invention or from the scope of the appended
claims.

I claim:

1. A support including a pair of members
Spaced apart, each of said members having a
bortion extending laterally away from the other
member, each of said members having a notch
therein; the notch in each member defining g
Tecessed surface disposed in g plane substantially
normal to said portion of the member, an edge
spaced from said recessed surface and recessed
from said portion of the member, and sectional
surfaces spaced apart and in planeés substantially
normal] to said recesseq surface; and an element
extending between said members, said element
having opposite ends thereof confined hetween
said recessed surfaces of said two members, said
element having opposite sides thereof confined
at one end portion of the element between said
spaced sectional surfaces of one said member and
at the other end bortion of the element between
said spaced sectional surfaces of the other said
member, said element having one surface abutted
at one end portion thereof by said edge of one
said member and abutted at the other end por-
tion thereof by said edge of the other said mem-
ber, said element having an opposite surface dis-
posed to abut an object, whereby said elément
coacts with said members angd said object to pre=
vent its being displaced from association with
said members and said object and combines with
said members to aput said object,

2. A support for an object including twe mein -«
bers spaced apart and having clamping surfaces
abutting said object; said clamping surfaces being
Spaced from each other and disposed in the same
blane, a notch in each of said members; said noteh
in each member defined by a recessed surface ex-
tending substantially normal to said clamping
surface of the member, an edge recessed from said
clamping surface of the member and spaced fron
said recessed surface, and two sectional surfaces
Spaced apart and in planeg substantially nermal

bortion of the intermediate plate between said
Spaced sectional surfaces of one said member and
at the other end portion  of the intermediate
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plate between sald spaced sectional surfaces of
the other said member, and said intermediate
plate having a surface opposite said one surface
abutted at one end portion of said intermediate
plate by said recessed edge of one said member
and abutted at the other end portion of said
intermediate plate by said recessed edge of the
other said member, whereby said intermediate
plate coacts with said members and is restrained
from being displaced and firmly abuts said object.
"3 A clamping assembly for a first object and
2 second object comprising first and second mem-
bers, each said member having a first surface
and a second surface with said first surface dis-
posed in a plane at an angle of approximately 90°
to the plane of said second surface, said first
and second surfaces of each member intersecting,

said second surfaces of said two members being.

disposed in the same plane and spaced from
each other, said first.surfaces of said two mem-
bers being in substantially paraliel planes spaced
from -each other the approximate distance said
second surfaces are spaced part, said second sur-
faces disposed to abut said second object, one of
said first surfaces being disposed to abut one side
of said first object and the other of said first
surfaces being disposed to abut the opposite _side
of said first object, each of said members being
notched at the intersection of said two surfaces

of the member to define a first edge recessed :

from said first surface of the member, a second
edge spaced from said second object and recessed
from said plane of said second surface, and two
spaced edge surfaces in planes substantially nor-
mal to said first and second surfaces of the
member, a plate disposed in the space between
said members with a surface thereof in the plane
of said second surfaces of said two members, said
plate having opposite end portions in the notches
of said two members, said plate having opposite
side edges disposed between said two spaced edge
surfaces of each of said members, having oppo-
site ends between said first edges of said two
members, and having one surface abutted by said
second edges of said two members and an oppo-
site surface abutting said second object.

4. A clamping assembly for a first object and
a second object comprising the combination of
first and second members each having a first
surface and a second surface disposed in planes
at an angle of 90° to each other, said first sur-
faces of said two members being spaced from
each other in substantially parallel planes and
disposed to abut opposite sides of said first ob-

ject, said second surfaces of said two members :

being in the same plane and spaced from each
other the approximate distance said first sur-
faces are spaced apart, means for clamping said
first surfaces against opposite sides of said first
object, said second surfaces abutting said second
object, each of said members having a portion
longitudinally extending beyond said first object
with a notch at the intersection of its said sur-
taces of said extending portion; each said notch
defined by a first edge recessed from said first
surface of the member, & second edge recessed
from said second surface of the member, and
two spaced edge surfaces each being in a plane
substantially normal to said first and second sur-
faces of the member; and a plate having opposite
end portions confined in the notches of said two
members by having opposite ends between said
first edzes of said members opposite sides be-
tween said spaced edge surfaces of each of said
members, one surface abutted by said second
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edges -of said two members and an opposite sur-
face in the plane of said second surfaces of said
two members and abutting said second object.

5. A clamping assembly for a first object and
a second object comprising the combination of a
first member, a. second member, each of said
members having a web and a flange intersecting

-each other with an angle shaped cross section,

said webs of said two members being substan-~
tially parailel to each other and abutting oppo-
site sides of said first object, said flanges ex~
tending in opposite directions away from said
first object, first means for clamping said webs
of said members against the opposite sides of
said first object to bring said webs of said mem-
pers to a first predetermined distance apart, each
of said members having a portion longitudinally
extending beyond said first object with a notch
at the intersection of its said web and its said
flange; each said noteh defined by a first edge
recessed from said web of the member, a sec-
ond edge recessed from said flange of the mem-
ber and two spaced edge surfaces each being in
a plane substantially normal said web and said
flange of the member; said first edges of said
members spaced at a second predetermined dis-
tance when said members are clamped by said
first . means, a Dplate. extending between said
flanges and having opposite end portions thereof
confined in the notches of said members, said
plate having a length intermediate - said first
and said second distances, each said end portion
of said plate being surrounded on three sides by
one of said flanges by said plate having opposite

. ends between said first edges of said members

and opposite sides between said spaced edge sur-
faces of each of said members, said plate having
one surface abutted by said second edges of said
two members and an opposite surface of said
plate in the plane of said flanges of the two
members and abutting said second object, and
second clamping means coacting with said two
members to force said flanges against said sec-
ond object and to cause said second edges of
said two members to abut said plate to force

said plate against said second object.
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6. A clamping assembly for a first object and
a second object comprising the combination of
a first member, a second member, each of said
members having a web and a flange intersecting
each other with an angle shaped cross section,
said webs of said two members being substantially
parallel to each other and abutting opposite sides
of said first obiject, said flanges extending in op-
posite directions away from said first object,
means for clamping said webs of said members
against the opposite sides of said first object to
bring said webs of said members to a first pre-
determined distance apart, each of said members
having a portion longitudinally extending beyond
said first object with a noteh at the intersection
of its said web and its said flange; each said
noteh defined by a first edge recessed from said
web of the member, a second edge recessed from
said flange of the member and two spaced edge
surfaces each being in a plane substantially nor-
mal the said web and said flange of the member;
said first edges of said members spaced at a sec-
ond predetermined distance when said members
are clamped by said means, a plate extending
between said flanges and having opposite end
portions thereof confined in the notches of said
members, said plate having a length intermediate
said first and second distances, each said end
portion of said plate being surrounded on three
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sides by oheé of said Aanges by said plate havitig
obposite ends between saiq first edgés of $aid
members ahd opposite sides between said spaced
edge surfaces of sach of safd members, said plate
having one suitace abutted by said séc edges

ping assembly for an object compriss
ing theé combination of @ first member, a Seeotid
member, éach of said iembers having a web and
a Nange inteisecting each other With ah angle
Bhaped €ioss Section, said WEDS of Said {Wo memi=
bers being spaced apart and substantiaily paraliel
t6 each othet, said flanges exténding :
diréctidns away trom edach other; each of Said
Inettibers having a noteh at the ihterseetion bt its
Said web and its said flange; each said noteh de
Hned By & first edge recessed from said web of the
membet, a second #dlge recésed from Said flange
of the meniber and two spaced edge Suitaces each
belng In a plarie substantially normal said wep
Bhd 881d flange of the member: a plate extending
between said flanges -and having- opposite engd
portions thereof ¢confined i the notches of said
membess, each $4id end vortion 6f said plate
beifig surtounded on threé sides by one of said
flange$ by said plate having opposite ends be-
members and op-

posite sides between said spaced edge surfaees of

- tween said first edges of said

each of said merbers, said plate haVing ohe sur-
Tace abutted by said second edges of said two
membets and an opposite surface disposed in the
blane of 8aid flanges of the two. members ang
abutting shid object; and claniping mieans coact-
Ing With said two meémbets to force said Hanges

against said object afd to causeé said second edges

of §aid two members to abut said Blate to foree
said plate against said ohject.
8. A clampihg agsetibly

Tof a first object and

n OPpOSILE
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a seconid dbject comprising the combination of
a first wember, a second membet, gach of said
meémbers having 4 web and & flange intersecting
each othet with an angle shaped cross Section,
said webs of said two Hembers beiiig Substantially
Dpafallél £6 each other and abuthing opposite sides
of said H¥st object, said flanges éxtending h op-
posite diréctions away from said first objéct,
each of s4id mMembers having a portion longitudis
nally extending beyond Said first object with 4
hotch at the intersection of 1ts said web ahd its
Sald flange; each said notch défined by a first
tdge recessed from said web of the meritber, 4
Second edge reeessed from said flinge of the
member and two spaced edge surfaces each béing
In & plaite substantially normal the said web and
said flange of the membet; a plate extending Be:
tweeh said flanges having opposite ehd portions
théreof ¢onfined in ‘the notches of said mémbiis,
each ‘end portion of said plate being suirounded
on thrée sides by one of said flanges by sald
blate Having opposite ends between said frst
edges of said mémbeis and opposite sides between
Said spaced edgé suifaces of each of said rhéris
bers, said platé having one surface abiitted by
Sa1d second edges of said two meémbers and an
Obposite Surface in the plane of said flanges of the
W0 thénibers and abutting said Second objéct.

LESLIE A SHUBE.
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