2,208,310

D. C. E. LEONARD

July 16, 1940.

HINGE FOR DOORS

Filed May 29, 1939

4 Sheets-Sheet, 1

L. CLEZ o7z ce 77

R

6G

Cbﬂ/z;\_

TORNEYS

Plaeny »

o

Vg

)
\



July 16, 1940. D. C. E. LEONARD . 2,208,310
HINGE FOR DOCRS ' :
Filed May 29, 1939 ) 4 Sheets-Sheet 2

RS
RN IR VAN
&w\fﬁ\"&;ﬁ& SRR
N N

R R
SRR R R
LS e

Z.
Z3
|

r Ve
D
/

W

LNvEN T
DCLE 7. eorecer ez

%k@%

/77‘70/;/V£y.$




July 16, 1940.

23

C5oR |
‘%adé

I
29
1%
Jﬂ

« |

\

ﬂmmm 4

’/IIIHH'

lh

D. C. E. LEONARD
HINGE FOR DOORS.
Filed May 29, 1939

2,208,310

4 Sheets—Sheet 3

.

/ )

iy
-
N

/
W7\
i Ag; 4

2

2

1

1

Ve =
N /A /]

DCE’ L eorrarad

%Wr@nﬁ‘

STrrORVEYS




July 16, 1940. D. C. E. LEONARD - 2,208,310

HINGE FOR DOORS

Filed May 29, 1939 4 Sheets-Sheet 4

L2 C & Zoeorecerr

mur?ﬂ’t“

ST T T OQIPNVEY S




Patented July 16, 1940

UNITED STATES

2,208,310

PATEN‘T.;?fQO:Fm:E

2,208,310
HINGE FOR DOORS
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i : : 11 Claims.

The present invention relates to new and use-
ful improvements in a door mounting, and more
particularly to improvements in a hinge assembly

_ for a door which is adapted to make tight seal-
8" ing contact with the door frame entirely around
the door opening therethrough.

A door of this type is generally employed for

closing an opening to.a chamber which is to be
_,maintained at a temperature different from
10 normal atmospheric temperature, such as for in-
stance, a cold storage or refrigerator chamber, a
heated chamber, or even a chamber which is to
be maintained at a moderate variation in pres-
.sure. 'The door may be of any suitable type, as
" for instance, an interfitting or overlapping type,
for closing the opening in the door frame and
sealing strips or gaskets are provided for com-
pression between the door frame and the door
whereby to establish a tight seal when the door
20" is closed. The door is hingedly mounted on the
door frame for swinging movement. ~Although
the door may be used in various instances, as
pointed out above, the invention is particularly
concerned with the provision of a hinge assembly
25: for use on refrigerator doors of the type which
swing about vertically disposed hinges.

An object of .the invention is to provide a door
hinge assembly which permits the door to make
tight sealing contact with the door frame even

30 when an obstruction, such as ice, forms on the
Iine of contact between the door frame and the
door.

x

1

A further object of the 1nvent10n is to prov1de
a hinge assembly of the above type which is .

. 85 adapted to compensate for wear on the sealing
strip or gasket so that the door will make con- '

tinuous tight sealing contact with the door, frame.
A still further object of the invention is to
prov1de a hinge assembly of the above type where-

40 in cooperating parts of the hinge assembly are
normally separated by spring mesans which per-
mits relative movement between these parts so'as
to effect a tight seal between the door and the
door frame.

45 A still further. object of the invention is to
provide a hlnge assembly of the above type where-
in the spring means is disposed at right angles
to the plane of the door and wherein the spring

means can be adjusted to compensate for wear’

50 of the sealing gasket between the door frame
and the door.

The invention still further aims to provide a
hinge assembly of the above type which includes

cam means for elevating the door at least during

55 its initial opening movement, the cam means be- -

(CL 16—153)

ing constructed S0 that 1t W111 normally effect.
final closing of the .door ‘and §o that the weight
of ‘the door normally tends to’ effect a tight seal”
between the door and the door frame when the
door is in a position for closing the door opening.”

The above and other objects of the invention

will in"part e obv1ous and W111 be heremafter

more fully pointed out L

In the accompanymg drawmgs

Figure 1'is’a fragmentary side elevation show-
ing the hmge assembly with the door closed
against the door frame .

Figure 2 is an enlarged sectlonal view taken
along. the line 2—2 of Figure 1.

Figure 3 'is an enlarged ‘sectional v1ew taken

along the line, 3—3 of Figure 1.

Flgure 4is'a. sectlonal view, similar to F‘lgure 3,
but showing the hlnge assembly with the door
in an open posu:lon )

Figure 5 is a top plan’ v1ew of the hinge link
which is plvotally mounted on the door frame.

Figure 6 is a side elevation of Figure 5 showm(r ‘

the position of .the cam receiving slot” in ‘the
hmge link,

Figure 7 1s a fragmentary top plan VleW of the
bracket: Whlch is secured to the door frame

Flgure 8isa side elevatlon ‘of Figure 7.

PFigure 9 is a top plan vrew of the lower cam
member.,

Flgure 10 1s a side, elevatlon of Figure 9.

Figure 11 is-a’ bottom plan view of dne end ofi‘

the hmge member 'which' is secured to ‘the door.
Pigiire 12 is a side elévation of F1gure 11.
Referring more in detail to the accompanymg

drawings, one form of the lnventlon is shown for

104
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purposes of 111ustrat10n “and - the’ refrlgerator‘

door D is illustrated ‘as belng of the type which
fits. within the' door opemng defined" by, the door
frame B The door 1ncludes a front panel 10
which is' provided ' 'with ‘a laterally  extending

peripheral flange 0 which is adapted. to overlie
the edge of the door frame. -The door is of the

type “Wwhich 1ncludes ‘s’ suitable insulating ma-

terial | I and similarly; the wall around the frame
F is of 'the type which includes ‘a suitable form
of insulating matenal 12." A hinge member H
is secured to the front panel ‘10 of the door by
means of serews (3 ‘or'the like. One end of the

40’

45"

hinge member extends laterally beyond the edge

18z of the front panel 10. “A hinge link L has’

50

one end thereof plvotally mounted on a pivot-
bolt P which is carried by a supportlng bracket -

B secured to the door frame. . The hinge link L
is also pivotally connected 1ntermed1ate the ends
thereof with the hinge member H by means of

56




5 for normally separating the same.

2 .
a floating pivot pin p which is dlsposed within
the extended end of the hinge member H. A
coil spring 14 is disposed between the opposite
end of the hinge link L and the hinge member H
“An-adjust-~
able bolt 15 extends through the hinge member
“H, the coil spring 14, and the hinge link I... A
sealing gasket 18 iz disposed between the flange
t0a on the ‘door D and the edge of the door

10- frame F. -This sealing gasket is adapted to- be

compressed between the overlying edge 18a of the

door and the door frame when-the door is closed:

for effecting a tight seal. It is obvious that the
sealing gasket 18 may be carried either by the

15 door or by the frame:

The supporting bracket B 1ncludes a- base por-
tion having extended portions 1T which are se-
cured to the frame F by bolts 48 or the like. The
extended. portions IT are spaced from one an-

20 other a distance greater than the width of the

hinge member H and, in the region .of these ex-
tended portions, the ' supporting bracket B is
provided with spaced parallel . upstanding lugs
'18,-19¢ which are apertured to receive the pivot

- 85 bolt P.

The hinge link L includes a body portxon 2(3
which is provided ‘at one end thereof with an
upstanding apertured boss 21 through which the
- bolt 15 extends and around which one end of the

80 coil spring {4 is disposed. The body portion 20

of the hinge link is provided over a substantial
portion ' thereof with spaced upstanding longi-
tudinally extending ribs 22, 22¢ which are aper-
tured at the inner ends thereof to receive the

38 pivot pin p.- The outer or opposite ends of the

ribs-22, 22a are apertured to receive-the pivet
bol§ P and these apertures are‘in alignment with
cutwardly offset apertured lugs 23, 23a which
are formed integrally with the body. portion 20

40..0of the hinge link. When the door is closed, the

lugs 23, 23¢ on the hinge link are each spaced
inwardly from the lugs 19, 19a on the supporting
bracket B. )

The hinge- member H is, as pointed out above,

45 secured to the door D, but one -end thereof is
This extended :

extended laterally of the door. -
end of the hinge member is provided with ‘a
tongue portion 24 which is disposed - within the
lugs 23, 23a on the hinge link, and the end of

80..this tongue portion is curved foward the. sup-

porting bracket, as at 24a, to overlie the pivot
bolt P.. Within the free end of the tongue por-
tion 24, the hinge member is provided with de-
pending lugs 25, 25a which are positioned so as

58 .to be disposed outside of the inner ends of the

ribs 22, 22a on the hinge link, These lugs 25, 25a
are -provided  with apertures.in alignment’ with
the apertured inner ends of the ribs 22, 22a so
that the pivot pin p extends therethrough. The

80 hinge member is provided with an aperture 26

fhrouvh which the bolt 15 extends and also with
strengthening ribs 27.

The lower lug 19.on the supporting bracket B
is provided in the upper face thereof with a slof

65 28 extending parallel to-the door frame.. A cam

 member 29 is provided with a depending rib 30
which is adapted to fit snugly within the slot 28
in the lug 49 on the supporting bracket and to be
mounted in this position.  This cam member is

70.;apertured so that the pivot bolt P will extend

therethrough and.is provided with an elevated
portion 31 ‘which merges into-.a lower porfion
33 through two inclined convex cam surfaces 32.

The lower outwardly offset lug 23 on the hinge

76.1ink L is provided in the under face thereof with

2,208,310

a slot 34 which is inclined with respect to the
plane of the body portion 20 of the hinge link
and is inclined downwardly toward the boss 2i.
Thus, the slot 34 is inclihed with respect to the
slot 28 in the lug 19. 'There is provided an ad-
ditional cam member 29¢ which is' simflar ‘to
the cam member 29. This cam member 28q is
provided: with an upstanding rib 30a which is
adapted to fit snugly within the slot 84 in the
lug 23 on the hinge link. Thus, the cam member
23q is.reversed with respéct to the cam member
28, 'The cam member 29¢ is provided with an
elevated portion 2l and with a lower portion
33a ‘which .merge together through two inclined

- concave surfaces 32a. The cam members. 29, 2%a
-are thus shaped so that in one position they will

exactly coincide and. interfit. with one another.
The inclination of the slot 34 in the lug 23 .is
for the purpose of fitting the cam member 29a
with respect to the cam member 29 so that the
weight of the door szcting downwardly on the
cam members tends to normally tightly compress
the sealing gasket 16 between the door and the

door frame when -the door is closed in a man-

ner- to be hereinafter more fully pointed out.

From the foregoing deseription it will be séen

that the door is mounted  for normal pivotal

swinging movement on the pivot bolt P. Thus,

the hinge link L is pivotally mounted on the bolt
P and the hinge member H is pivotally: con-

nected to the link L intermediate the ends -there-.
of by means. of the pivot pin p. The bolt 15"
connects the hinge member H and the link L.

and limits movement of these parts away from
one. another, The coil spring I4 acts at sub-
stantially right angles to the ‘plane of the door
D and, under. normal operation, limits move-
ment of the hinge member I and the link L to-
ward one other. Under normal operation; there-
fore; the door and hinge assembly swings about
the pivot bolt P:

‘When the door is closed, as shown in Figures
1,2 and 3, the sealing gasket 16 is compressed
between the edge 108a of the door and the door
frame so as fo effect a ‘tight seal around the
door. opening. In. this c¢losed position of the
door, -the cam meémbers 29, 298¢ do not exactly
coincide in interfitting relationship. As shown
in Figure 6, the slot 34 in which the upper and
downwardly. facing cam 29z is mounted, is in-
clined slightly so that it is not in exact align-
ment with the slot 28 in .the lug 19 on the sup-
porting bracket. - Thus, when the dooris closed,
the elevated face 31 on the cam 29 is spaced
from the lower portion 33¢ on the cam 29¢ and

similarly, the lower portion 33 on the cam 29 is.
spaced from the elevated portion 3la on the

cam 29a.. In this position of the cam members
the inclined surfaces 32, 32a are in engagement
so that the weight of the door acting downwardly
tends to cause rotation of the door with the cam
29¢ toward a position in which it wauld coincide
exactly with the cam 29.. Thus, the weight of
the door acting on the cam members, even when
closed, constantly tends to more tightly shut the
door sc as to compress the sealing gasket and
effect a tight seal around the door opening,

In opening the door, initial movement there-
of will cause the cam 29¢ to ride up the in-
clined surface 32 on the cam 29 so that the en-
tire door 'is elevated the. distance between the
lower portion 33 and the elevated portion 31 on
the cam 28.  For this purpose, the apertured lug
23a on the hinge link is spaced a sufficient dis-
tance from the upper Iug. I8¢ on the supporting
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bracket B. This is clearly shown in Figure 3.
In Figure 4, the position of the various parts of
the hinge assembly is shown-when: the door is
open. Thus, the elevated surfaces 31, 3lg of
the cams 29, 29a, respectively, are in engagement
and the lower surfaces 33, 33a are widely sepa-
rated so that the entire door is elevated during
its opening movement in order to clear a sill or
to break any ice formations which may have
formed while the door was closed.:' The eleva~
tion of the door by the cam means may continue
during opening of the door for approximately 75
degrees, after which the door remains in this
elevated position through the rest of 1ts swing-

v ing movement.

In closing the door, the hinge parts will as-
sume the position of Figure 3. However, ob-
structions, such as ice formations, often occur
around the door frame. Thus, if obstructions
form so as to limit closing movement of the
edge of the door adjacent the hinge mounting
therefor, the opposite edge of the door will not
normally shut tightly. In order to overcome this
difficulty, the present invention provides a hinge
construction wherein the remote edge of the door
can be moved to a tightly closed position. This
movement of the door is permitted by a slight
relative movement of the hinge member H about
the pivot pin » and against the action of the
coil spring (4. 'Thus, relative movement be-
tween the hinge link L and the hinge member
H is permitted by the spring for this purpose.
Similarly, if the gasket 16 at the edge adjacent
the hinge mounting for the door becomes worn

42 so that a tight seal is not normally effected at
this point, the bolt 15 can be adjusted so as to

permit a slight separation between -the hinge
member H and the hinge link ‘L. This permits
the floating pin p to be shifted inwardly a slight
distance to permit the door to make tight seal-
ing engagement with the door frame.

It will be seen from the foregoing description
that the present invention provides a hinge con-
struction which permits the door to make tight

5 sealing contact with the door frame entirely

around the door opening under all circumstances.
To this end, the hinge assembly includes a.plu-
rality of parts which may be shifted relative: to
one another for the above purposes. Further-

. more, the cam means for elevating the door,

when it is being opened, is constructed so that
the weight of the door tends fto maintain the
same closed and tightly sealed against the door
frame. Thus, the cam members are arranged

5 so that when the door-is moved toward a closed

position the cam members cooperate to urge the
door to its finally closed position, thus, obviat-
ing the necessity of pushing or pulling the door
to a tightly closed position.

While one form of the invention has been
shown for purposes of illustration, it is to be
clearly understood that various changes in the
details of construction and arrangement of parts
may be made without departing from the scope
of the invention as set forth in the appended
claims.

I claim:

1. A hinge for doors adapted to close and seal
an opening through a door frame, comprising a
bracket secured to the door frame, a hinge mem-
ber secured to the door, a link pivoted at one end
to said bracket and pivotally connected inter-
mediate the ends thereof to said hinge member
for supporting the door, and spring means inter-
posed between the opposite end of said link and

said hinge member for normally separating the
same.

2. A hinge for doors adapted to close and seal
an opening through a door frame, comprising a
bracket secured to the door frame, a hinge mem-
ber secured to the door, a link pivotally connected
at one end ‘thereof to said bracket and pivotally
connected intermediate the ends thereof to said
hinge member for supporting the door, and
spring means disposed between. the opposite end
of said link and said hinge member and extend-
ing at right angles to the plane of the door for
normally separating said hinge member and the
said opposite end of said link.

3. A hinge for doors adapted to close and seal
an opening through a door frame, comprisinga
bracket secured to the door frame, a hinge mem-
ber secured to the door, a link pivotally con-
nected at one end thereof to said bracket and
pivotally connected intermediate the ends there-
of to said hinge member for supporting the door,
spring means for normally separating said hinge
member and the opposite end of said link, and
cam means associated with said link and with
said bracket for utilizing the weight of the door
to maintain a tight seal between the door frame
and the door when the door opening is clased.

4. A hinge for doors adapted to close and seal
an opering through a door frame, comprising a
bracket secured to the door frame, a hinge mem-
ber secured to the door, a link pivotally connect-
ed at one end thereof to said bracket and pivotally
connected intermediate the ends thereof to said
hinge member for supporting the door, spring
means for normally separating said hinge mem-
ber and the opposite end of said link, and cam
means associated with said link and with said
bracket for effecting a slight elevatlon of the
door when opened.

5. A hinge for doors adapted to close and seal

an opening through a door frame, comprising a’

bracket secured to the door frame and having a
cam. surface thereon, a hinge member secured to
the door, a link pivotally connected at one end
thereof to said bracket and pivotally connected
intermediate the ends.thereof to said hinge mem-
ber for supporting the door, spring means for
normally separating said hinge member and the
opposite end of said link, and a cam member
associated with said link and movable therewith
for cooperation with the cam surface on said
bracket, said cam member and said cam surface
being disposed relative to one another for caus-
ing the weight of the door when closed to main-
tain the door tightly sealed against the door
frame.

6. A hinge for doors adapted to close and seal
an opening through a door frame, comprising a
bracket secured to the door frame, a hinge mem-
ber secured to the door and having an apertured
lug disposed outside of the edge of the door, a
hinge link pivotally connected at one end there-
of to said bracket and having an upstanding
portion provided with an aperture in alignment
with the aperture in said lug, a pivot pin con-
necting said upstanding portion with said lug,
and spring means disposed between the oppo-
site end of said hinge link and said hinge mem-
ber for normally separating the same and for
permitting relative movement therebetween
whereby the door will make tight sealing con-
tact with the door frame.

7. A hinge for doors adapted to seal and close
an opening in a door frame, comprising a bracket
secured to the door frame, a hinge member se-
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cured :to ,;f;,h,e; .door :andhaving--an: apertured lug:

disposed outside of the edge of the door, a hinge
link pivotally: connected :intermediate; the  ends
thereof-to .said - lug and having-one end thereof
pivotally .connected to-said. bracket, a coil:spring

between:the: opposite ;end -of said link and. said

hinge member and: disposed  at  substantially
right:angles to the plane. of the door: for nor-
mally. separating the  said oppositeend. of- said
link and-said hinge member, and a bolt extend-
ing through: said coil spring for limiting separa-
tion “of ' said hinge member and said link; said
bolt being:adjustable to permit further separa-
tion of said hinge member and said link whereby
to -compensate for. wear. between the-adjacent
edges-of the door and the door frame. g
-8.:A hinge for doors adapted to. close and:seal
an opening through a door frame, comprising 3
bracket’ secured to the door frame; 'a hinge
member secured to the-door and extending later-
ally -beyond the: edge thereof, a hinge link hav-

ing ‘anupstanding rib provided ‘with -a pair of:
apertures spaced:longitudinally thereof, an:out-

wardly offset.:lug-on said link provided: with an
aperture: in line with the aperture at one end of
said rib, apivot bolt secured to said bracket and
extending through the aligned- apertures in said
lug and said rib, a floating pivot pin extending
through-the aperture at the opposite end of said
rib and .connected to said hinge member, a coil
spring disposed between the opposite end of said
link and said hinge member for normally separ-
ating -the same, and a bolt extending through
said -coil- spring for limiting separation of said

hinge membher and said link, said bolt being ad-
further separation .of:
said hinge member and said link to compensate

Justable ' for  permitting

for:wear between the adjacent edges of the door
and the door frame.

- 9;" A hinge for doors adapted to close and seal
an epening in a. door frame,; comprising a. bracket:
secured to the door frame and having an . out-
wardly extending lug, a stationary cam surface
carried by said lug, a hinge member secured to
the door, a hinge link pivotally connected inter=
mediate the ends thereol t0 said hinge member
and pivotally - connected at one .end -thereof to
said bracket, and a’ cdam member movable with
said hinge link upor opening and closing of the
door and cooperating with said cam surface for

2,208,310

effecting  elevation :of the door: when opened, said

cam- member. and--said - cam . surface being: disz.

posed relative to:one another so-that the weight
of the door when closed is utilized to force the

door- 1nto -tight - sealmg -contact w1th the door\

frame

10.. A hinge for doors adapted to close and seal
an opening in & door:fraine; comprising a bracket
secured: to the door frame and having an out-
wardly extending apertured lug, a pivot bolt ex-
tending . vertically  through said lug, means pro-

viding a stationary cam surface on -said lug, a

hinge member secured to -the door; a hinge link
pivotally connected intermediate the ends there-
of with said hinge member and pivotally: con-

nected at one end theresf to said bolt; and g cam '

member niovable with: said hinge link upon 6pen-
ing and closing.of the door and cooperating with
said - cam .surface for- effecting elevation of the
door when -opened, .said cam member and said
cam surface being. disposed relative to one.an-
other so that the weight of the door when closed
is utilized to force the-door:into tight sealing
contact with the door frame. :

11. A hinge for doors adagted to close and seal’

an-opening in a door frame; comprising a bracket
secured- to the:door frame and having an out-
wardly extending lug provided with a slot parallel
to-the door frame, a .cam - member having g de-

pending ‘rib- fitting Wlthm the -slot in said lug, 2

a hinge member secured to the door; a hinge link
pivotally connected intermediate the ends there-

of to said hinge member-and pivotally conneciéd:

at one end thereof to said bracket, said hinge link
having an-offset .lug disposed- above the lug. on
sald bracket. and: provided: with a slot inclined
with respect to-the slot-in the lug on said bracket,
and.a movable cam member-having a rib fitting
within the slot-in the lug on said hinge link ‘and
movable with said hinge-link upon opening and
closing of the ‘door for. cooperation with the cam
member-on the bracket for effecting elevation of
the-door: when opened, the:inclined cam receiv-
ing'slot in- the lug-on said hihge link serving to
bosition ‘the cam members relative to one an-
other so that the weight of thé deor when closed

is- utilized to force the door into- tight sea,hng'

contact w1th the door frame.
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