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1

My invention relates to electrical connections
and more particularly to electrical connections
extending from a stationary structure to appa-
ratus on a door hinged thereto.

It is sometimes necessary to provide an elec-
trical circuit between a stationary structure such
as a cabinet and a door or lid hinged to the
cabinet. In some cases this may involve the sup-
plying of power to a power-consuming device
located in the door or lid. For example, in refrig-
erator cabinets a butter conditioner may some-
times be placed in the door. When the condi-
tioner employs an electric heating element its lo~
cation on the door introduces the problem of sup-
plying power from the cabinet to the door. The
frequent opening and closing of the door may re-
sult in serious wear of the electrical leads used
to supply power to the butter conditioner, and it
is desirable to provide some arrangement for
minimizing the wear on the electrical leads.

Accordingly, it is an object of my invention to
provide an improved arrangement for conducting
electrical leads from a stationary structure to a
door hinged thereto wherein provision is made
for minimizing the wear on electrical leads ex-
tending between the stationary structure and the
door.

It is another object of my invention to pro-
vide an improved arrangement including elec-
trical leadls extending from a stationary struc-
ture and a door hinged thereto wherein torsional
stress on the electrical leads is minimized.

It is a further object of my invention to provide
an improved arrangement for providing an elec-
trical circuit between a cabinet and a door hinged
thereto, wherein the cabinet and the door may be
separately manufactured and electrical leads ex-
tending between the cabinet and the door may be
readily connected when the door is assembled on
the cabinet.

Further objects and advantages of my invention
will become apparent as this description proceeds
and the features of novelty which characterize
my invention will be pointed out with particulari-
ty in the claims annexed to and forming a part
of this specification.

For a better understanding of my invention,
reference may be had to the accompanying draw-
ing in which Fig. 1 shows a refrigerator includ-
ing an embodiment of my invention; Fig. 2 is a
view, partly in section, taken in the area of the
hinges shown in Fig. 1, illustrating details of this
embodiment; Fig. 3 is an enlarged view, partly
in section, taken along the lines 3—3 of Fig. 2
and showing the door in its open position; Fig. 4
is a view, partly in section, similar to Fig. 3 show-
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ing the door in its closed position; Fig. 5 is an
enlarged view, partly in section, taken along the
line 5—5% in Fig. 2; Fig. 6 is an exploded view
showing details of a portion of this embodiment;
Fig. 7 is an enlarged view, partly in section, taken
along the line 7—T in Fig. 2; and Fig. 8 is an en-
larged sectional view taken along the line 8—8
in Fig. 2.

Referring now to Fig. 1, there is shown a re-
frigerator including a cabinet | and a door 2
hinged thereto. A sealing gasket 3 is provided
on the door. Within the door, there is located
a power~-consuming device 4, such as s butter con-
ditioner. Electrical energy is supplied to the but-
ter condition 4 from the cabinet through elec-
trical leads 5, 6. The leads 5, § in the cabinet
may be connected in any suitable manner to the
source of power for the refrigerating machinery.
The door is hinged to the cabinet by two hinges
T and 8 which are located near the opposite ends
of the door, the hinges thus being spaced a sub-
stantial distance apart. In order to provide the
finished appearance of a piano-type hinge and to
provide a passage for the electrical leads 5, 6 be-
tween the cabinet and the door there is provided a
tubular member or conduit 8 which extends be-
tween the hinges T and 8 and is arranged in line
with these hinges.

Referring to Fig. 2, the hinge T at the upper
end of the door is composed of two parts {0 and
{1. The part 10 is mounted on the door and the
part 11 is mounted on the cabinet by any suitable
fastening means, such as screws (2. The part
10 includes knuckles i3 at the top and bottom
portions thereof, only the lower of these knuckles
being shown in Fig. 2. The part If is provided
with a single corresponding knuckle 14. A hinge
pin 18 extends through the knuckles 13 and {4
to mount the two parts of the hinge in pivotal
relationship. The hinge 8 located near the lower
end of the door is similarly composed of two
parts 16 and {7 which are mounted on the door
and cabinet respectively by screws 18 or other
suitable fastening devices. The arrangement of
the two parts of the hinge are reversed from the
form shown for hinge 1, the part {71 which is pro-
vided : with knuckles 18 at its upper and lower
ends, only one such knuckle being shown in Fig. 2,
being mounted on the cabinet. The part 16 which
has a single knuckle 20 adapted to fit between the
knuckles 18 is mounted on the door, A hinge pin
21 is provided to engage the knuckles 19 and 20
to assemble the parts (6 and 17 in pivoted rela-
tionship.

In order to mount the tubular member 9 be-
tween the hinges 7 and 8 and in line therewith,
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and to provide terminals for the electrical leads
on the door and on the cabinet, terminal assem-
blies 22 and 23 are provided adjacent each of
the hinges. Referring to the upper terminal
assembly 22, this assembly includes an insulating
terminal block 24, clearly shown in Fig. 8, and a
set of terminals 25, 26 mounted on the door to
receive the leads 5, 6. The leads are fastened
in electrical contact with the terminals by any
suitable fastening devices such as screws 271 and
28. In order to cover the terminals to prevent
accidental contact therewith an insulating cap
29 is arranged to surround the terminals and is
mounted on the door by a screw 30. In order
to mount the upper end of the conduit 9 in aligned
relationship with the hinge 1, there are provided
a metallic tube or coupling member 3! and an
insulating bushing 32, this assembly providing a
coupling element for connecting the conduit and
the hinge. The upper end of the tube 31 is ar-
ranged to engage the knuckle {3 of the hinge 1.
The lower end of the tube 31 is adapted to receive
the upper end of the insulating bushing 32, the
position of the bushing 32 within the tube being
determined by a flange 33 on the bushing which
butts against the lower end of the tube in the
assembled position. The upper end of the con-
duit 9 fits about the lower end of the bushing
32 and the flange 33 also determines the rela-
tionship of the bushing with the conduit 8, since
the flange butts against the upper end of the
conduit 9 and limits the amount which the bush-
ing may extend into the conduit. In order to
provide a passage for the electrical leads a longi-
tudinal slot or opening 34, clearly shown in Fig.
5 is formed in the bushing in line with the ter-
minals 25, 26. By the arrangement just de-
scribed, the upper end of the conduit 9 is mounted
in aligned relationship with the upper hinge 1.
The lower terminal assembly 23 includes corre-
sponding parts for mounting the lower end of
the conduit 9 in line with the hinge 8 and for
connecting the leads 5 and 6 to the cabinet.

In Pig. 3 there are illustrated further details
of the terminals. As shown in this figure, the
electrical leads 5 and 6 which extend through the
space between an outer wall 35 of the door and
an inner liner 36 of the door for supplying power
to the butter conditioner are fastened by solder-
ing, or by any other suitable fastening arrange-
ment, to the inwardly projecting ends of the ter-
minals 25, 26, one such end being shown at 31.
The leads for supplying power from any suitable
source of power on the cabinet extend within the
spaced walls of the cabinet and are connected
to similar inwardly projecting ends of the ter-
minals mounted on the cabinet. The terminals
are positioned in the terminal block 24, which is
mounted on the door by a screw 38 or by any
other suitable securing device. In order to pro-
vide a seal against the leakage of moisture into
the insulation between the spaced walls of the
door in the area of the terminals a gasket 39
is provided between the insulating cap 29 and the
door, and a gasket 40 is provided between the
terminal block 24 and the door. An arrangement
corresponding to that just described is employed
in connecting with the terminals mounted on
the cabinet.

The relation of the various parts of the hinges
and the terminal assemblies when the door is in
the closed position is shown in Fig. 4. The same
numerals have been applied to corresponding
parts in Figs. 3 and 4.

In Fig. 5 there is illustrated the assembly for
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mounting the conduit 9 in alignment with the
hinge 1, and in Fig. 6 some of these parts are
shown in an exploded view in order to illustrate
the relationship more clearly. The same numer-
als have been applied to corresponding parts in
Figs. 2, 5 and 6. As has been previously described
the part 10 of the hinge is mounted on the outer
wall 35 of the door 2 by two screws, one of which
is shown at (2. To furnish additional support
for the hinge the screw 12 extends into a back-
ing plate 41 located on the opposite side of the
wall 85. The metallic tube 31 is provided with
two longitudinally extending slots or openings
42 and 43, the former being provided for facilitat-
ing assembly of the tube about the knuckle 13
of the hinge and the latter providing an open-
ing for the leads §, 6 and generally corresponding
to the slot 34 in the bushing 32. At its upper
end the tube 31 is provided with lips 44 and 45
which narrow the width of the slot 42 at this
point. In assembling the tube 31 on the knuckle
13 of the hinge the lips 44, 45 are spread apart
50 as to provide an opening of sufficient width to
pass over the portion 46 of the hinge part i0.
When the assembly is completed the lips 44, 45
fit within a recess 471 formed in the hinge part
10 and the lips then spring together into the
form shown in Fig. 6 because of the natural
resilience of the metal of which the tube 31 is
composed. The lips 44 and 45 fitting within the
recess 41 prevent downward movement of the
tube 31 and thus maintain a definite relationship
between the hinge T and the remaining parts of
the assembly. Upward movement of the tube 31
is prevented by the knuckle 14 of the part 11 of
the hinge which in the assembled position is
located immediately above the top of the tube
3i. In order to position the bushing 32 within
the tube 31 in such a manner as to prevent rela-
tive rotation of the parts 31 and 32, the bushing
is provided with an outwardly extending lip 48
extending around the edge of the slot 34. In the
assembled position, as shown in Fig. 5, the lip 48
extends outwardly through the_slot 43 in the tube
31 and is arranged to butt against the longitudi-
nal edges of the slot 43 to prevent relative rota-
tion of the tube 31 and the bushing 32. 'This
assures that the slots 34 and 43 will be main-
tained in circumferential alignment so that a
passage will be provided for the leads 5, 6 through
the two slots to the terminals 25, 26. The slots
34 and 43 are maintained in longitudinal align-
ment to insure a passage for the leads 5, 6 by
the flange 33, as previously explained.

The various elements of the upper terminal as-
sembly 22 and their relation to the hinge 1 are
shown in Fig. 7. This figure illustrates the tube
31 in its assembled position on the knuckle {3 of
the hinge and shows the lips 44, 45 after they
have sprung together into the recess 47.

Fig. 8 illustrates the mounting of the terminals
and the terminal block. The terminals 25 and
26 are positioned within the terminal block 24,
and each is provided with a portion 37, previously
described, to which the leads extending within
the walls of the cabinet or the door are secured.
The leads 5, § which extend through the conduit
9 are clamped to the terminals 25 and 26 respec-
tively by screws 21 and 28. The terminal block
is mounted on the cabinet or the door, as the case
may be, by a screw 38 and gaskets 39 and 40 are
employed to seal the area around the terminals
against the leakage of moisture.

It can be seen from the preceding description
that arranging the two hinges a substantial dis-



9,523,089

5

tance apart and passing the electrical leads
through a conduit extending between the hinges
the twisting of the wire is distributed over a con-
siderable length of wire and the possibility of
injury to the leads through repeated opening and
closing of the door is minimized. I have also
provided an arrangement for extending electrical
power to a butter conditioner or other device lo-
cated in a door wherein the electrical leads are
concealed within a conduit aligned with the
hinges. Further, I have provided an arrange-
ment wherein the door and the cabinet including
the electrical leads enclosed within each may be
separately manufactured and wherein the elec-
trical circuit may be completed during the as-
sembly of the door on the cabinet by connecting
the section of electrical leads which extends be-
tween the terminal assemblies at the top and at
the bottom of the door.

While I have described my invention in con-
nection with the supplying of power to a butter
conditioner located in the door of a refrigerator
cabinet, it will be apparent that its use is not
so limited and that it may be used in any appa-
ratus wherein it is necessary to provide electrical
leads extending from a stationary structure to a
door or lid hinged thereto. Therefore, I intend
by the appended claims to cover all modifications
within the spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In apparatus including a cabinet and a door
hinged thereto, a pair of hinges for mounting said
door on said cabinet, said hinges being located a

substantial distance apart, a conduit connected to 2

said hinges and extending therebetween in aligned
relationship therewith, and electrical leads ex-
tending through said conduit, said conduit con-
cealing said electrical leads.

2. In apparatus including a cabinet and a door,
a pair of hinges for mounting said door on said
cabinet, said hinges being located near the oppo-
site ends of said door, a conduit connected to said
hinges and extending therebetween, means in-
cluding a bushing for mounting said conduit in
alisnment with each of said hinges, each of said
bushings being alinged with one of said hinges
and including a portion extending into said con-
duit and a flange abutting an end of said conduit,
a terminal block mounted on said door adjacent
one of said hinges, a second terminal block
mounted on said cabinet adjacent the other of
said hinges, and electrical leads extending be-
tween said terminal blocks through said conduit.

3. In apparatus including a cabinet and a door
therefor, a pair of hinges for mounting said door
on said cabinet, said hinges being located near
opposite ends of said door, a conduit connected to
said hinges and extending therebetween, means
including a bushing engaging each of said hinges
for maintaining said conduit in alignment with
said hinges, a set of terminals mounted on said
door adjacent one of said hinges, a second set of
terminals mounted on said cabinet adjacent the
other of said hinges, and electrical leads extend-
ing between said sets of terminals through said
conduit, each of said bushings including a longi-
tudinal opening and a flanged portion, said
flanged portions butting against the ends of said
conduit to maintain said longitudinal openings
aligned with said sets of terminals.

4. In apparatus including a cabinet and a door
therefor, a pair of hinges for mounting sald door
on said cabinet, said hinges being located near
opposite ends of said door, a set of terminals
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mounted on said door adjacent one of said hinges,
a second set of terminals mounted on said cab-
inet adjacent the other of said hinges, a metallic
tube surrounding a portion of one of said hinges
and having a - longitudinal opening therein
aligned with the set of terminals mounted adja-
cent said one of said hinges, a bushing extending
within said tube and having a longitudinal open-
ing therein, and a flange on said bushing butting
against an end of said tube for maintaining the
openings in said tube and in said bushing in
longitudinal alignment, a conduit engaging said
insulating bushing and extending between said
hinges, said conduit being connected to the other
of said hinges, and electrical leads extending be-
tween said sets of terminals through said con-
duit.

5. In a refrigerator including a cabinet and a
door, electrical leads extending between said cab-
inet and said .door, means for minimizing the
torsion in said leads resulting from the opening
and closing of said door, said means including a
pair of hinges located a substantial distance apart
for mounting said door on said cabinet, a conduit
mounted on said hinges and extending therebe-
tween in aligned relationship therewith, said
electrical leads extending through said conduit,
said conduit concealing said electrical leads.

6. In apparatus including a cabinet and a door
therefor, a pair of hinges located near opposite
ends of said door for mounting said dcor on said
cabinet, a set of terminals mounted on said door
adjacent one of said hinges, a second sef of ter-
minals mounted on said cabinet adjacent the
other of said hinges, a conduit extending hetween
said hinges, electrical leads extending between
said terminals through said conduit, an assembly
cooperating with each of said hinges for mount-
ing said conduit in alignment with said hinges, at
least one of each of said mounting assemblies in-
cluding a metallic tube engaging one end of its
respective hinge, said metallic tube including a
longitudinal slot adjacent its respective set of ter-
minals, a bushing having one end engaging said
metallic tube, the other end of said bushing en-
gaging said conduit, said bushing including a
longitudinal slot and a flange adapted to bear
against an end of said metallic tube to maintain
said slot in longitudinal alignment with said ter-
minals and with said slot in said metallic tube,
and a lip along the edge of the slot in said insu-
lating bushing adapted to engage an edge of the
slot in said metallic tube to maintain the slot in
said bushing in circumferential alignment with
its respective set of terminals and with the slot
in said metallic tube.

7. In apparatus including a cabinet and a door
hinged thereto, a pair of hinges located near op-
posite ends of said door for mounting said dooy
on sald cabinet, a conduit cooperating with cach
of said hinges and extending therebetween, a
pair of bushings, one engaging each end of said
conduit, a coupling member engaging each of
sald bushings and engaging a portion of each of
sald hinges for maintaining said conduit in align-
ment with said hinges, a set of terminals mounted
on said door adjacent one of said hinges, a sec-
ond set of terminals mounted on said cabinet
adjacent the other of said hinges, and electrical
leads extending between said sets of terminals
through said conduit.

8. In apparatus including a cabinet and a door
therefor, a pair of hinges located near opposite
ends of said door for mounting said door on said
cahinet, a conduit extending between said hinges,
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8 pair of terminal assemblies, one cooperating
with each of gaid hinges and with each end of
sald conduit, each of said terminal assemblies in-
cluding a set of terminals, a metallic tube
mounted on its respective hinge and having a slot
therein in alignment with its respective set of
terminals, a bushing engaging said metallic tube
and having a slot therein, said bushing having a
flanged portion adapted to butt against an end
of said metallic tube to maintain said slot in
sald bushing in line with said slot in said tube
and with said set of terminals, said bushing en-
gaging one end of said conduit, said flanged por-
tion adapted to butt against said end of said con-
duit, and electrical leads extending between said
sets of terminals through said conduit.

9. In apparatus including a cabinet and a door
hinged thereto, a pair of hinges for mounting said
door on said cabinet, said hinges being located a

substantial distance apart, a conduit extending 20

8
between said hinges, a tubular coupling element
for connecting said conduit to each of said hinges
in aligned relationship therewith, and electrical
leads extending from said cabinet to sald door

s through said conduit,

RICHARD J. CARBARY.
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