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CLOSURE MECHANISM FOR A COOKING
RANGE OVEN

Earl S. Pollock, Lexington, Ohio, assignor to The Tappan
Stove Compauy, Mansﬁeld, Ohlo, a corporatron of Ohio

- Application May 5, 1952, Serial No. 286,144
"5 Claims. (CL 126—191)

This invention relates generally to a closure mecha-
nism for a cooking range oven and is a modification
and improvement of the closure mechanism disclosed in
the copending application of Earl'S. Pollock et al., Se-
fial No. 286,143, filed May 5, 1952, now "Patent No.
2,683,447, issued July 13, 1954. More specifically the
invention relates to the hinge mechanism for removably
mounting a door, of the “drop” type which swings out-
wardly and downwardly from a vertical closed position
to a substantially horizontal open position, in front of
an oven and to the means for locking the counterbalance
mechamsm therefor in inoperative condition §o that the
door can be qulckly and éasily removed and replaced
when desired.

Cooking range oven doors are relatively heavy as they
must be thoroughly insulated and’ constructed: to stand
hard usage. Means must be provided to limit the open
position thereof to substantially horizontal and means
must also be provided to hold the door tightly ¢losed in
order to prevent the escape of heat from ‘the oven.
Means should also be provided to substantially ¢ounter-
balance the door in all positions between closed and
fully open positions. In electric cooking ranges where
the broilér element is located in the oven means should
also be provided to hold the door slightly ajar in ‘order
to vent the oven and keep it from being unduly heated.
In order to facilitate the cleaning of an oven, and the
door therefor, after use the door should be so mounted
that it can be quickly and easily removed and replaced.
" 'The mechanism disclosed herein” comprises an oven
door of the drop type which is removably mounted upon
suitable hinge means in front of an oven and a counter-
balance means therefor which will yieldingly hold" the
oven door tightly closed, yieldingly hold it slightly a]ar
yieldingly hold it fully open, and will substantially coun-
terbalance it"in all positions between closed and fully
open positions. The counterbalance means is des1gned
for use with an oven door having inner and outér walls
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and 4’ connecting annular ﬁange ‘to provide a ¢hamber -

w1th1n the door.” It comprises a lever which is mounted
tipon ‘a fulcrum carried by a bracket which is suitably
secured to the inner wall of the doer, a roller which is
mounted upon a fixed stud within a range, a fixed abut-
ment within the range and a tension spring which is dis-
posed within the door chamber. - The end of the lever
adjacent the pivot point is disposed at an angle to’ the
rest of the lever and extends dowrrwardly into the door
chamber and has one end of the tension sprlng con-
nected thereto.” ‘The other end of the spring is connected
to'a fension adjusting screw which is suitably miounted
wrthm the ‘door chamber and is accessible throtgh an
apérture’ in ‘the door ﬁange The" upper edge of the
other end of the lever is generally concave and extends
into the range under the roller against which it is yield-
ingly held in all positions of the door by the tension
spring. The under edge of the lever adjacent the free
end thereof has a notch formed therein which engages
the fixed abutment when the door is in fully open posi-
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2
tion. The fixed abutment and the roller cooperate with
each other and the lever to limit the opening movement
of the door to substantially horizontal position. The
tension spring always tends to slightly bias the door to-
ward - closed “position. The  relative positions of the

“door hinge axis, the roller axis, and the fulcrum for the

arm with respect to each other, and the contour of the
upper edge of the lever are such as to progressrvely de-
crease the biasing force exerted by the spring as the
door 'is moved from fully open to closed’ position and
thus compensate for the constantly changing force ex-
erted by gravity upon the door as it moves from open
to closed position.” This arrangement substantially
counterbalances the door in all positions and prevents
slamming of the decor in opening and closing. In order
to yieldingly hold the door tightly closed, shghtly ajar
or fully open three spaced shoulders are prov1ded in the
upper edge of the lever. When the door is closed one
of these shoulders engages the roller rearwardly thereof.
When the door is slightly ajar another shoulder engages
the roller forwardly thereof, and when the door is fully
open the third shoulder engages the roller. In order to
restrict the operation of the counterbalance means when
it is desired to remove the door an aperture is provided
in the lever adjacent the fulcrum therefor through’ Wthl'l
a detent is inserted when the door is in fully open posr-
tion. " Then when the door is moved towards closed po-
sition the 'spring rocks the lever in a counterclockwise
direction until the detent engages a stop on the door
and prevents further rocking movement of the lever in
that direction.” The door and with it the lever can then
be readily removed.

The “principal object of the invention is to provide
improved hinge means for removably mounting a door -
on ‘a cooking range in front of the oven therein.

Another object of the invention is to ‘provide im-
proved and simplified means’ for restricting the opera-
tion of the counterbalance mechanism for a removable
door when it is desired to remove the door.

Other and more limited objects of the invention will
be apparent from the following specification and the ac-
companying drawings forming a part thereof wherein:

Fig. 1 is a fragmentary vertical section through a
cooking range showing a counterbalance mechanism
yieldingly holding the oven door in fully open position,
the plane of the sect1on bemg indicated by the hne 1—1
of ‘Fig. 5;

Fig. 2 is a view similar to Fig. 1 showing the oven
door bemg yreldmgly held in closed position;

Fig. 3 is'a view similar to Fig. 1 showing the oven door
being yleldmgly held slightly ajar;

Fig. 4'1s a view similar to Fig. 1 showing one means
by which the operation of the counterbalance mechanism
is restricted preparatory to removing the door from the
range;

Fig. 5 is a fragmentary horizontal section taken on the
line 5--5 of Fig. 1;

Fig. 6 is'a fragmentary vertical section taken on the
line 6—6 of Fig. 2;

Fig. 7 is a detarl vertical section through a modified
type of hmge )

Fig. 8 is a'section taken on the line 8—8 of Fig. 7;

Fig. 9 is a view similar to Fig. 4 showing a shghtly dif-
ferent means for restricting the operation of the counter-
balance mechanism;

Fig. 10 is a view similar to Fig. 5 showing the restrict-
ing means of Fig. 9;

Fig. 11 is an enlarged section taken on the line 11—11
of Fig. 10;

Fig. 12 is a fragmentary detail view showing still an-
other means for restricting the operation of the counter-
balance mechanism;
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Fig. 13 is a view similar to Fig. 1 showing a modified
means for limiting the opening movement of the door;
and

Fig. 14 shows a slightly modified form of lever for use
with the form of the invention shown in Fig. 13.

Referring now to the drawings by reference charac-
ters, the numeral 1 indicates a cooking range having an
oven compartment 2 which is closed by an oven door 3.
The front wall of the range is designated by the numeral
4 and one of the side walls is shown at 5. The numeral
6 designates the bottom of the oven and the numeral 7
designates one of the side walls of the oven which is
spaced from the end wall 5 to provide a chamber 8 there-
between.

The oven door 3 comprises an inner rectangular wall
9 having an outwardly extending annular flange 10, and
an outer wall 11 having an inwardly extending flange 12
which telescopes the outwardly extending flange 10 and is
suitably secured thereto. The walls 9 and 11 are spaced
from each other to provide a chamber 13 therebetween.
The door 3 is secured to the front wall 4 of the range 1
by a pair of hinge members 14, one of which is disposed
at each side of the door adjacent the lower end thereof.
In opening, the upper end of the door 3 swings outward-
ly and downwardly from the front wall 4 of the range.

Each hinge member 14 comprises a bracket 15 and a
pivot pin 16. The brackets 15 are rigidly secured to the
front wall of the range and extend outwardly there-
from and into the chamber 13 of the door 3 through slots
17 therein. The brackets 15 each have a downwardly
and inwardly inclined slot 18 therein which terminates
in a seat 19 for one of the pivot pins 16. The pivot pins
16 are secured to and between one wall 26 of cages 21,
secured to the door 3 within the door chamber 13, and a

leg 22 secured to and spaced from the wall 20 by a bridge

23. This hinge construction permits the ready removal
and replacement of the door 3 when desired as will be
hereinafter explained.

In order to limit the opening movement of the door 3,
to yieldingly hold it in fully open position, slightly ajar,
or closed, and to substantially counterbalance the door
in all positions between closed and fully open, counter-
balance means which comprises a lever 26, a flanged
roller 27, a fixed abutment 28 and a tension spring 29, is
provided.

The flanged roller 27 is rotatably mounted upon a
fixed shaft 30 carried by a U-shaped bracket 31 which is
rigidly secured between the walls 5 and 7 within the
chamber 8 in the range 1. The abutment 28 is also car-
ried by the bracket 31, below and slightly inwardly of
the roller 27.

The lever 26 is rotatably mounted upon a shaft 34 be-
tween a pair of ears 35 which extend out through a slot
36, in the inner wall 9 of the door, from the cage 21 with-
in the door chamber 13. The lever 26 consists of a
short section 38 disposed on one side of the pivot pin 34
and a relatively long section 39 disposed on the other side
of the pivot pin 34 at an angle to the section 38. The
section 38 of the lever 26 extends into the door chamber
13 through the slot 36 and is connected to one end of the
tension spring 29. The other end of the spring 29 is con-
nected to a nut 40 on a tension adjusting screw 41 ro-
tatably mounted in a cross bar 42 carried by the cage 21
adjacent one end thereof. Access is had to the screw 41,
for adjusting the tension of the spring 29, through an
axially aligned aperture 43 in the annular door flanges
10 and 12. The other section 39 of the lever 26 extends
through a slot 45 in the front wall 4 of the range into the
chamber 8 and between the roller 27 and the abutment
28. The spring 29 always yieldingly holds the upper edge
50 of the lever 26 in engagement with the roller 27.

As the door 3 moves from closed position as shown in
Fig. 2 to fully open position as shown in Fig. 1 the force
exerted by gravity urging the door towards fully open
position progressively increases. Conversely as the door
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is moved from the fully open position shown in Fig. 1
to the closed position shown in Fig. 2 the force exerted
by gravity upon the door progressively decreases. Con-
sequently in order to substantially counterbalance the
door in all positions between closed and fully open posi-
tions it is necessary that the counterbalance mechanism
be so constructed and arranged that the counter force
exerted thereby against the force exerted by gravity will
also progressively change in direct proportion to the
change in the force exerted by gravity as the door is
moved back and forth between closed and fully open
positions. To this end we make the contour of the up-
per edge 50, of the lever 26, which bears against roller
27 as in the form of a concave compound curve. The
curvature thereof is such that the normal to the point of
contact thereof with the periphery of the roller 27 pro-
gressively varies from substantially vertical to substan-
tially horizontal as the door 3 is moved from closed to
fully open position as shown at 51 in Fig. 1 and 2. The
roller 27 and the lever 26 cooperate to progressively vary
the effective force exerted by the spring 29 during open-
ing and closing of the door. When the door is closed
with the normal 51 substantially vertical as shown in
Fig. 2 the effective force of the spring 29 is at its mini-
mum; and when the door is fully open with the normal
51 substantially horizontal the effective force of the
spring 29 is at its maximum.

In order to limit the opening movement of the door 3
to substantially horizontal position a notch 52 is pro-
vided, in the lower edge of the lever 26, which engages
the fixed abutment 28 when the door is in open position.
As the door approaches fully open position the roller 27
forces the lever 26 downwardly until the notch 52 en-
gages the abutment 28 after which the roller 27 and the
abutment 28 cooperate with each other and with the
lever 26 to prevent further opening movement of the door.

In order to yieldingly hold the door 3 tightly closed,
slightly ajar or fully open three spaced shoulders 53, 54
and 55 in upper edge 50 of the lever 26 are provided.
When the door is closed the shoulder 53 engages the
roller 27 as shown in Fig. 2; when slightly ajar the
shoulder 54 engages the roller 27 as shown in Fig. 3, and
when fully open the shoulder 35 engages the roller 27
as shown in Fig. 1. During the initial opening move-
ment of the door sufficient extra force must be manually
applied to the door to depress the lever 26 until the
shoulder 53 passes the roller 27. During the final closing
movement of the door 3 from the slightly ajar position
shown in Fig. 3 sufficient extra force must be manually
applied to the door to depress the lever 26 until the
shoulder 54 passes the roller 27; and during the initial
closing movement of the door sufficient extra force must
be manually applied to the door to move the shoulder 55
away from the roller 27.

In order to restrict the operation of the counterbalance
means in order to facilitate the removal of the door 3
from the range I provide an aperture 56 through the lever
26 close to the shaft 34, and a detent 57 which is adapted
to be inserted through the aperture 56 as shown in Fig. 5.
When it is desired to remove the door 3 from the range 1
the door is first moved to fully open position as shown
in Fig. 1. The detent 57 is then inserted through the
aperture 56 as shown in Fig. 5 and then the door is
moved to the position shown in Fig. 4. In this position
the spring 29 has rocked the lever 26 in a counterclock-
wise direction until the detent 57 engages stops 58 carried
by the ears 35. The spring 29 and detent 57 will hold
the lever 26 stationary in this position. The door 3, and
with it the lever 26, can then be easily removed from the
range by lifting the door upwardly until the hinge pins
16 are withdrawn from their seats 19 through the slots
18 in the hinge brackets 15. The door is then turned
slightly and moved outwardly to withdraw the lever 26
from between the roller 27 and the abutment 28. In re-
placing the door 3 the lever 26 is first inserted between
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the roller 27 and the abutment 28 and then the hinge pins
16 are mserted into the slots 18 and lowered to their

,seats '19." The’ door is thén’ ‘moved to the fully open

position shown in Fig. 2/ and the detent 57 Wlthdrawn

from the aperture 56
“In Flgs 7 and 8 T'have shown a shghtly different form
of hmge means by’ Wthh the door 3 is removably mounted
in place It comprises the hlnge pin 16 and the hinge
bracket 60." The hmge pin 16 is the same as that shown
1 to 6 and is mounted w1th1n ‘the door” charnber

mclmed socket 62 d1sposed it the chathiber 8' behmd the
front wall 4-0f the range The bracket 60 extends otit-
'wardly ‘from the upper end of 'the shank 61 through the
open end 63 of the socket 62 and into’the door chamber
13 through the slot 17; and i is permanently secured upon
the operat1on of the hinge pin 16, In order to remove
4"'door’ havmg this type hmge tnechahism the counter-
‘balance mechamsm is' first restrlcted as previously de-
scribed and then the door is liffed’ upwardly until the
shank 61°is withdrawn from the socket ‘62,

Although I have shown the hinge and counterbalance
mechanisms apphed to only one ‘side of the ‘door ‘3-it is
to ‘be understood that they are duphcated at the other
side of thé door:

In Figs. 9, 10 and 11, I have shown a slightly different
means for restrlctmg the operation of the counterbalance
'mechamsm in ordér to facilitate reioval of the doot 3.
Tn ‘this forim of the invention I'eliminate the aperture 56,
in the lever 26, and the detent 57; ‘41id T-substitute therefor
a shoulder 65, on the upper edge of the lever 26 adjacent
the pivot pin 34, and a pivoted detent 66. Otherwise
the mechanism’ is the same as that shown and described
in Figs. 1 to 8 and the same reference characters are
apphed to like parts. ‘The detent 66 is pivoted to the
mner wall 9 of th_e door 3 by a r1vet 67 beside the lever
26 and under the ‘shoulder 65. One end of the detent
66 is turned up fo provide a ﬁnger grip 68. To remove
the door 3 ‘with this form of restrrctmg means, the door
is first moved to fully open position as shown in Fig. 1.
The detent 66 is then turned from the position shown
in full lines in Fig. 10 to the position shown in dotted
lines ‘thetein. ~ The door is then moved to the position
shown. in Fig. 9. As the door approaches this position
the “spring 29 rocks the lever 26 in a counterclockwise
direction until the shoulder 635 engages the detent 66,
after which the lever is held stationary against the detent
66 by the spring 29. The door 3, and with it the lever
26, can then be removed as described in connection with
Fig. 4. In order to yieldingly hold the detent 66 in
adjusted positions I provide two slight indentations 69
in the door wall 9 in one of which a small boss 70 on
the underside of the detent 66 seats when the detent is
in inoperative position, and in the other of which the
boss 70 seats when latch is in operative position.

In Fig. 12 I have shown the latch 66 slidably supported
against the wall 9, by a pair of spaced clips 71, for move-
ment back and forth between full line and dotted line
positions. Otherwise the mechanism is the same as
shown in Figs. 9 to 11.

In Fig. 13 I have shown a slightly modified means
for limiting the opening movement of the door. In this
form of the invention I eliminate the abutment 28 with-
in the chamber 8 below the roller 27, and I substitute
the lever 75 for the lever 26 used with the other form of
the invention previously described. Otherwise this form
of the invention is the same as that shown in Figs. 1 to
6 inclusive and like reference characters are applied to
similar parts. The lever 75 is mounted upon the pivot pin
34 carried by the bracket 35 and comprises the sections
76 and 77 similar to the sections 38 and 35 respectively
of the lever 26. The upper edge 78 of the lever 75 which
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has substantially the same contour as the upper edge 50 of
the lever 50 is y1e1d1ngly held in contact with the roller
27 during openmg and closmg movements of’ the door
3 by the spring 29 which is connected to the sectlon 76
of the lever 75. The section 77 of the lever 75 terminates
in a “hook 79 which hooks around the roller 27 when
the door '3 is in a substantially horizontal - posmon and
holds ‘the door in this position.” When the door is closed
an arcuate recess 89 in the upper edge 78 of the lever 75
engages the roller 27 to yieldingly hold the door t1ghtly
cldsed. "An arcuate recess 81 spaced from the recess
86 in the upper edge 78 of the lever 76 is provided to
yxeldlngly hold the door shghtly ajar. An aperture 82
snmlar to the’ aperture 56 in the lever 26 is provided for
the’ recepuon of the detent 57 when it is desired to re-
strict the operation of the counterbalance mechanism in
order to facilitate the removal of the door.

"When it is desired to use the lever 75 with the restrict-
ing means shown in Figs. 9 to 12 inclusive, I subs‘utute
a ‘shoulder 83, similar to the shoulder 65 in Fig. 9, for
the apeérture 82 as shown in Fig. 14,

" From the foregoing it will be apparent to those skilled
in this art that I have provided a very simple and effi-
cient mechanism for accomplishing the objects of the in-
vention.

It is to be understood that I am not limited to the spe-
cific construct1on shown and déscribed as various modi-
fications may be made therein within the scope of the
appended claims,

What is claimed is:

I. A cooking range comprising a cabinet havmg a front
wall, an” oven within said cabinet, an opening into said
oven through said front- wall, an oven door by whrch
sald opening is closed, hlnge means by ‘which said door
is rernovably secured to sald front wall for movement
between a vert1cal closed posmon and a substantrally hOI'l-

uon bletween satd fully open and said fully closed posi-

tlon, and Testrictirig means by which the operation of said
countérbalancé mechanism is restricted to thereby facili-
tate the removal of said door, said counterbalance mecha-
nism, and said restricting means for said front wall as a
ingle uxit; said oven door comprising a spaced inner

wall® rnember and an outér wall and a connecting periph-

eral wall defining a ‘door chambér therebetween; and said
ou. echamsm comprising a fixéd shaft with-

i said cablnet a toller mounted on said fixed ‘shaft, a

lever member havrng a generally concave upper edge, a

pivotal connection by which said lever member is pivotal-
1y secured to the said inner wall member of said door with
one end of said lever member being disposed within
said door chamber in all positions of said door and the
other end of said lever member being disposed with-
in said cabinet with said concave edge in engagement
with the under portion of said roller, and a tension spring
disposed wholly within said door chamber and having
one end thereof connected to the said one end of said
lever member within said door chamber and the other
end thereof connected to said door within said door
chamber, said spring yieldingly biasing the upper edge
of said lever into engagement with said roller, and said
restricting means comprising a detent which is carried
by one of said members and coacts with the other of
said members to prevent movement of said lever member
beyond a fixed point in one direction by said spring.

2. A cooking range comprising a cabinet having a
front wall, an oven within said cabinet, an opening into
said oven through said front wall, an oven door by
which said opening is closed, hinge means by which said
door is removably secured to said front wall for move-
ment between a vertical closed position and a substan-
tially horizontal open position, counterbalance mecha-
nism by which said door is yieldingly held in fully open
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and fully closed positions and is substantially counter-
balanced in all positions between said fully open and
said fully closed position, and restricting means by which
the operation of said counterbalance mechanism is re-
stricted to thereby facilitate the removal of said door,
said counterbalance mechanism, and said restricting
means from said front wall as a single unit; said oven
door comprising a spaced inner wall member and an
outer wall and a connecting peripheral wall defining a
door chamber therebetween; and said counterbalamce
mechanism comprising a fixed shaft within said cabinet,
a roller mounted on said fixed shaft, a lever member hav-
ing a generally concave upper edge, a pivotal connection
by which said lever member is pivotally secured to the
said inner wall member of said door with one end of
said lever member being disposed within said door cham-
ber in all positions of said door and the other end of
said lever member being disposed within said cabinet
with said concave edge in engagement with the under

portion of said roller, and a tension spring disposed :

wholly within said door chamber and having one end
thereof connected to the said one end of said lever mem-
ber within said door chamber and the other end thereof
connected to said door within said door chamber, said
spring yieldingly biasing the upper edge of said lever
into engagement with said roller, and said restricting
means comprising a stop carried by said inner wall mem-
ber, an aperture through said lever member adjacent
said pivotal connection, and a detent adapted to be re-
movably inserted in said aperture and to engage said
stop.

3. A cooking range comprising a cabinet having a
front wall, an oven within said cabinet, an opening into
said oven through said front wall, an oven door by which
said opening is closed, hinge means by which said door is
removably secured to said front wall for movement be-
tween a vertical closed position and a substantially hori-
zontal open position, counterbalance mechanism by
which said door is yieldingly held in fully open and fully
closed positions and is substantially counterbalanced in
all positions between said fully open and said fully closed
position, and restricting means by which the operation of
said counterbalance mechanism is restricted to thereby
facilitate the removal of said door, said counterbalance
mechanism, and said restricting means from said front
wall as a single unit; said oven door comprising a spaced
inner wall member and an outer wall and a connecting
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peripheral wall defining a door chamber therebetween;
and said counterbalance mechanism comprising a fixed
shaft within said cabinet, a roller mounted on said fixed
shaft, a lever member having a generally concave upper
edge, a pivotal connection by which said lever member is
pivotally secured to the said inner wall member of said
door with one end of said lever member being disposed
within said door chamber in all positions of said door and
the other end of said lever member being disposed within
said cabinet with said concave edge in engagement with the
under portion of said roller, and a tension spring disposed
wholly within said door chamber and having one end
thereof connected to the said onc end of said lever mem-
ber within said door chamber and the other end thereof
connected to said door within said door chamber, said
spring yieldingly biasing the upper edge of said lever into
engagement with said roller, and said restricting means
comprising a shoulder carried by the upper edge of said
lever member adjacent said pivotal connection and a de-
tent mounted on said inner wall member and adapted to
be moved into and out of position to be engaged by said
shoulder.

4. A cooking range as defined in claim 3 in which said
detent is pivotally mounted on said inner wall member
and is adapted to be swung into and out of position to be
engaged by said shoulder.

5. A cooking range as defined in claim 3 in which said
detent is slidably mounted on said inner wall member
and is adapted to be swung into and out of position to be
engaged by said shoulder.
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