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o 12 Claims.
' ';:This;invention,pvertai‘ns to hinge mechanism
‘and -especially to.an automatic hinge structure

for; use with-utility cabinets and closures having
- self-opening. er-automatically opening doors.

v(«‘l .

-vides & hinge assembly adapted for conceéaled
mountmv

: A further ob;}ect is tho provision of 2 hinge

" having spring means effective to pivot a ‘door in

10‘ opposite directions from a predetermined inter-

“'mediate position of the door, and ineffective. dur-

ing movement of the door between ga1d positions:

It is ft,rther an object to provide an automatic

hinge having

 15 movement of a door and effective to swing said

door open when the same is unlﬂtc"xed the hinge .

being thereafter operable to permit continued
-and free opening movement of the door a pre-
determined - distance, -whereupon . the .spring

_op means becomes effective to resist further opening -

movement of the door beyond & determined point.

Still another object is a hinge especially suited

for coneealed installation in utility cabinets; re-~

frigerators and the like, and operable to open the

o5 - Goor: part. way when the same is released; and

thereafter operable to permit free and continued

opening movement -of -the door and to cushion

and restrain such continued movement when the
-door approaches fully. ‘open position.

Yet another cobject. is the provision of a novel

end-thrust hinge as .a’
" the hinge structure characterized -above.
In addition to the foregoing objects, the inven-
tion' provides an. improved hingé struchture which
a5 18 simpie, rugged, and suited to guantity produc-
‘cmn methods, and with these and cther objects
in view, the invention c¢onsists
‘ment and form of elem
in conjunction with the drawings, in which:

Fig. 1.is a front elevational fragment of a re-
frigerator door mounted on- uho lmmoved hmge
means;

Fig, ? is an en1a1ged vertical side section
_ through the do or and hinge 9ssemb1y along lines
22 of’ Fig. 1;

30

40

‘Fig. 3is an ema rged plan view of the automatic’

hmge unit;
I Fig. 4 is an eniarced vertical side section
- through the doeor and lower or thrust hinge unit,
" and is taken along lines 4—4 of Fig. 1;
- Fig, 5 is a horizontal seetion through the upper
part of the automatic hinge, as seer along lines
5—5 of Fig. 3;

55 Flg

.Among its imporiant objects the invention pro- .

spring means energized by closing -

cooperating . element:-of

ts'in the arrange-
ents hereinafter described

6 is another horlzontal sectlon through'

(CL 16—189)

the automatlc hmge Vlewed a,long hnes 8—6 of
Fig. 3;

Fig. 7 isa horlzontal sectlon through the thrust -
hinge; and is taken along lines 7——17 of Fig. 3;

Fig. 8 is a horizontal sectional detail through 5
the thrust hinge alone, taken.on line 8 m Flg 4
and is sumla,r to. Fig. 7;

Fig. 9 is a top plan view, partly in qectlon
showing. the thrust- hmge pintle mounting along
lines 8—9 of Fig. 1; while .

Fig. 10 is a diagram plotting the actlon of the
automatlc hinge in ifs cycle of operation, -

The improved hinge structure. of the present
invention is intended for general application, but
is etherwise especially suited for use with re- 15°
frigerators, and in Fig. 1 I have shown a refrig-
erator cabinet 12 having & door {3 swung on a
lower or thrust hinge unit A and an upper auto-

~matic hinge unit B:.

Referring. to Figs.. 1, 4 and 9, partmularly the 9¢

latter two, the thrust hinge assembly A comprises

- a stationary brackét 16 screwed into. position in
a recessed lower front part of the cabinet pilaster
A& behind the usual lower drawer structure {5,
which may also be an ordinary face plate in some g5
styles of cabinet structure.

The hinge bracket 16 has 2 hov'lzontaﬂly ex~
tended arm or flange {1 from which extends up-
wardly a pintle or bolt (8 ha,vmrr the extremity
of its shouldered end 9 peened or flared to hold gg
the pintle immovably in place.

Mounted in a suitably recessed lower part of
the door 13 above the stationary bracket {8 is a
movable bracket 28 (Figs. 1, 4, 7, and 8) secured-
to the deor body by screws or the like. This mov- 35
able hinge is formed by bending a mefal plate
back upon itself so as to leave a cylindrical sleeve
or channel 21.at the bight of the bend, and this
bight portion is' offset. relative to the plane of
the body 28, as at 22, and the overlying body. 40
portions. 26 are prov1ded with: registered holes
for mounting serews 23. . ,

Near its upper end the bight or sleeve part of
the movable hinge is pinched-in to form a pair
of oppositely disposed bosses 26 against which 45
abuts a cylindrical plug or stud 25 fitted clogely
into the sleeve and serving. as an end-thrust
bearing for the free end 26 of the pintle in the
-assembled relation shown in Fig. 4. 'Thus the
downward thrust or component of the door weight 5o.
is.carried largely. by the firinly seated.stud or
plug 26 as it bears down on the free end of the
pmtle 8. :

The manner in which the hlnge umts are -
mounted, so as: to conceal the same, is illustrated gg
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in Fig, 7, which in fact shows the structure of
the upper unit B, but is also typical of unit A
except that the latter does not have the key and
keyway arrangement, 51—54, Referring now to
Fig. 4 in view of Fig. 7, it will be seen that the
movable hinge element, generally indicated at
20, is attached near the rear lower edge of the
door 13 in the recessed or hollow part 27 thereof
this edge being spaced from the metal facing 28
to provide a space 29 into which the offset sleeve
portion 21 extends. Closing off the space 28 is a
rubber or like apron 38 having a tube-like sealing
bead 3! and fitted at its inner edge 32 into a
suitable grooving in the door, while the outer
edge of the apron is grooved at 33 to fit over
the inturned edge 34 of the facing sheet 28.

The automatic hinge structure B shown in Fig.
3 comprises a stationary and somewhat elongated
mounting plate 35 having a pair of opposite later-
ally extending flanges or wings 36 with portions
36’ projected beyond the long edge of the plate
at opposite ends thereof.

Each of the wings 36 has an inwardly turned
stopping ear 37 (Figs. 2 and 3), and between
the projecting parts of the wings of flanges 36
and extending upwardly substantially between
the same, the rear edge part of the plate is
struck up at right angles to the plane of the
plate to provide an intermediate flange 38 having
one lower portion or ear 39 (see also Fig. 6) also
disposed in a plane substantially normal to the
plate 35, while the opposite and upper part or
ear 39’ of the intermediate flange extends in a
plane disposed at about 45° to the plane of the
plate 35. Thus the intermediate flange appears
to be twisted so as fo have an upper ear portion
disposed in advance of a lower ear portion rela-

tive to the adjoining edge of the plate, the pur-

pose of these intermediate ears being explained
hereinafter, but it may be observed here that in
addition to its ofther utilitarian features, this
peculiar intermediate flange formation greatly
reinforces the mounting or base plate 35.

Extended through aligned openings in the pro-
jecting portions 36’ of the flanges 36 is an upper
pintle 490 having its upper end headed as at 41,
and there being a shoulder 42 (Fig. 2) bearing
against the wing, thus securing the rod or pintle
against removal from the plate 35. It may be
observed that each of the wing portions 36’ has
the material around the pintle-receiving open-
ings drawn out to form collars 43 and provide a
bearing surface for the pintle.

Embracing the pintle between the wings is a
strong coil spring 44 having its two ends 45 and
46 projecting more or less radially or laterally in
the general direction of the intermediate flange
ears or wings for stopping engagement with the
same, each end being displaced in a circumferen-
tial sense relative to the other around the pintle.

Keyed to the pintle 40 at each end of the spring
44 (as at 49’, Fig. 5) are a pair of stopping col-
lars or spring-engaging lug means 47 and 48 each
having a radially or laterally projecting ear or
boss 49 near its outer end, which is positioned
so as to strike against one of the stopping ears
31 on the plate flanges when the pintle is turned,
and each of the collars also having an axially ex-
tending lug, projection or ear 58 at an end of the
collar opposite to its boss 49 and arranged to
bear against the corresponding end 45 or 46 of
the coil spring when the pintle is turned in op-
posite directions, it being pointed out that each
of the radial bosses is aligned with the other,
while each of the axial ends 45, 46, is displaced

2,183,210

circumferentially with respect to the other on
the pintle, so it will be understood that when
the pintle is turned in opposite directions, these
axial ears will engage their respective spring
ends at different times, thus permitting a limited
freedom of movement of the pintle independent-
ly of the spring between determined limits.

The pintle 40 projects beyond the hinge mount-
ing plate 35 and has an axially extending keyway
51 formed by an axial groove in the pintle ex-
tended to the lower end thereof (Fig. 2). A
movable hinge member 52 formed by bending a
plate back upon itself with a cylindrical bight
53, offset from the plane of the plate folds, as
in the case of the hinge element 20 of Fig. 8, is
attached to the door i3 near the upper right
corner thereof similarly to the lower hinge ele-
ment, 20 of the unit A, and attached to the upper
right pilaster 14 above the door is the stationary
automatic hinge section with the projecting por-
tion of the pintle 40 extended info the sleeve or
bight 53 of the movable hinge section there-
below. 'This bight part 53 has a longitudinally
extending inward extension or pinch forming an
inside boss or key 54 which is receivable in the
keyway 5! of the pintle, so that the movable
hinge 52 turns with the pintle 40.

Operation

The description of the lower or thrust hinge
assembly adequately explains the simple opera-
tion of this element of the hinge structure and
emphasizes the function of the bearing engage-
ment between the lower pintle 18 and the thrust
stud 25.

In the case of the self-opening or automatic
hinge, it may be assumed with reference to Figs. 1,
2, 3, that the door i3 is closed, in which case
the coil spring 44 has been tensioned in a clock-
wise sense by the previous closing movement of
the door, which served to rotate the pintle 40
(keyed to the hinge section 52 mounted on the
door) in a clockwise direction, thus turning the
upper stopping collar with the pintle and caus-
ing its axially extending lug 58 to bear against
the upper end 46 of the spring (Fig. 2) and ten-
sion the latter. ‘

‘When the door is thus closed, it is intended to
be latched by a suitable latch mechanism (not
shown), such, for example, as the easy-release
latch and handle device shown in my co-pending
application, Serial No. 139,131, filed April 27,
1937 and which has matured infto Patent No.
2,123,899, July 19, 1938. As soon as the latch is
released, the tensioned coil spring 44 will rotate
the pintle 40 in an anticlockwise direction and
open the door 13 a predetermined amount equal
to about 50 degrees of arc as shown graphically
in Fig. 10, position W. When this latter condi-
tion is reached, the upper axial lug 50 on the
collar 48 will be disengaged from the upper spring
end 46, and the latter will then bear against the
upper intermediate ear 39°.

Thereafter, the door may be manually opened
a further distance equal to about 70 degrees of
arc, without any spring pressure whatever, to
the position X, Fig. 10, and at this juncture the
axial lug 50 of the lower stopping collar 471 will
have been rotated with the pinfle 40 in an anti-
clockwise sense so as to bear against the lower
spring end 45 and tension spring 44 in the op-
posite direction. If the door is swung vigorously
into this position, this latter tensioning of the

‘spring will simply cushion such movement and

prevent injury to the hinge, as might occur in
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the case of the ordmary hmge if there were

’nothmg to’ preventamovement of the door cléar

back ggainst. the: pllaster I—Towever if it is de-

sn'ed for any. resson to contmue the opening-
movemenu of the: door beyond the position in-:

dlcated graphlcaﬂy at X, the door may be moved
agamst the tension of ‘the. spring another 40
degrees to the posulor\ whereuz,on both radial
hogses 49 “Wwill strike acramst the flange ears 87,
and the docr WIH be prevented from openmg f%r

. ‘enough to strike the pﬂaster

15

o0 :
. _Patent is:

arranged: on’

25

It will be apparent unat the spemﬁc rec1tatlons‘
for purposes of 1hustratlon-

set forth he1e1n

a d explanatlon are not to be construed as lmu-

3 range of equlva,lenu elements and -sbructure

‘commg Wlthln the call of the appercled claims.

clalm’as new and cres'ho to protect by Letters

n'a reverse CO mung spring hmge a spring

directions’ bv appl;catlcn ‘of oppogsite - turmng
forcés t6 one or ‘the-other of its ends, means ar-

) ranged to prevent movement of either end of the

- spring wben gt

.80

g forceis applied to the .op-
posité end; and- spring- ehgaging ‘means arranged
in’ cireymferent
plnt}e for-engagemient with cmreqpondmﬂ ODPROo-

. site ends of ithe spring when the pintle is turned

85

40

60

5

-smn

ranged and’cor

-on said pind?

_pintle being spaced’

in oppou-u\, dlreotlonu, said ends of the spring be-
ing offset With respect to edch ofher in a circum-
ferential sense around the pintle and with respect
to the offselting of sald spring-engaging means
in ‘such manrer that said pintle may be turned
predetermined amounts in opposite directions be-
fors said spring 'nvul e ueosmned in elther dlrec-
tlon T

20 In a h.Ll’l?'G strnctwe an oucﬂlsb‘e pmtle,
coﬂ spring arro,med cn said pintle and having

opposite end portisns offset with respéct to each

othér in a direction around the pintle, abutment
means arranged in relatively statlona,ry position

= with ‘res ypect \:o “said pintle and spring 50 as to

e’ engagcd 1y "eitter .one of said ‘end ‘portions
When the ‘onposite end portion is turned to ten-
sa‘r* sp
spring-engag

the same is uur red orodeuer*mned amounts in
erthex dlrectm from an. 111termed1aae poswlon

) for engaging one of said end portmns to tension
s:z,d spring while the opposite end of the spr. ing

iyre tr@med by aid-holding means

mcunteo for turning moven.ent 3 spring. carried

"

for engagement. with stop mneans Wmch is rela<
t1ve1y StaulOl’lo,Ly with respect to the pintle and
whlch stop-mea s s arra
prevent movement . of either end of the spring

when the opposite ond. is moved to tenolon the -
: spring, and

means arvangsd to turn with said
pintle -at cpposite. ends of said spring.

of the spring to tensicn the spr ing in reveise di-
recticns  depending upon Wwhich dlrectzon the
pirtle jg turned; said.end- er'fafrmo means on the

movement of the pintle in eifher dir ection before

éither of the ends of the spring is engaged,

wheleby the hinge may be’ operated fzee ‘of ‘the

form of the mventxoh ‘and to mclude the en— :

o pintle for tensioning in opposite

“offset relation around" ‘said

tachment”
- pintle supported for pivotal movement by said

g, and cvroumferentxally ofiset
m ans' on said pvntle and ar-.
d to be moved’ thereby when .

- 3. Iu a reverse operating spring h;nge a pln’rle

e and 1’1&\71'(1‘7 Op'QO“ItE‘ enas pm;eotmg :

nged and constructed:to -

for re-
spectively engaging one or the other of ealci ends -

‘ i a direction around’ the -
- pintle so &g to" allow a certain amount of free-

qprmCr thlough a certaln portion of its hinge

movement in either direction.

4. An automatic hinge comprising a base plate
‘mvmg a pair of oppouuely disposed laterally ex~
tending ﬂanges with alighed openings therein, a

tween said ‘flanges and having its opposite ‘end
portxons extended in a direction laterally there-
flon -a pair of -divergently extending interme-

“diate ears on. said base plate between said ﬂanges

and adJacent said pintle and each positioned “to

The encraged by one-of said end portions of the

_pintle extended through said openings in. the
‘flanges, 2 coil sprmg disposed on said pintle be-~ .

16

spring, a‘pair of stopping collars keyed to said )

pmtle at the ends of said spring; each of sald

15

collars havmg a radially extended boss: and an .

axially extended “hoss and each' of  the latter’

bosses being en“ageable with the adjacent end. ‘

por tlo*l of said spring when said pintle is turned

in opposite - directions,

stopping ears . on sald'

20

f“mges and positicned respectively to be envaged .

by orie of said radially extending bosses on the
stepping collars, togsther with a ‘movable hinge
plate for autachment to a door and keyed to said
pintle..

25.

BoA bmge structure coxm:)rmns2r a mountmg :

plate, a fnovable pintle supported by said plate,
a spring on sald pintle and having opposite ends

extended in a direction laterally from said pintle

toward-said plate, flange rheans on said ‘plate
and position to be engaged by said spring ends

to limit movemeri$ thereof when' said spring is
- by
“pintls,

ed in- opposite directions co~ axially of said
means near each. end of said sprmg on
sdid ‘pintle and movable with the latter:for en-
gaging aun end of -said spring ‘and ténsioning the
same ‘when sald pintle is turned: in either direc-
tion, said last -mentioned means being operable

further to; limit the turning movement of. said

- pinile-in- one “direction by abutment with stop

means on said plate, together with a second hinge
membheér for atbachment to a closure

movement therewith.
6." A hinge comprising a mounting plate for at—
to a relatively stationary member, a

plate, a coil spring on said pintle and having free
end portions urged thereby in opposite directions

‘against wing means on said viate, means mov-

able ‘with said pintle at each -axial ‘end of the
spring- thereon and coperable to ‘engage the ad-
jacent free end portion of the spring and tension
the samein one of two directions, depending upon
which direction the pintle is turned, stop means
on said plate engageahle with said means-on the

" pintle to limit the pivotal movement of the latter,

and a <econd hinge member for attachment to a
re1atlve1y movable closure member and engaged

-with said pintle for rotation with the latter.

7. A hinge comprising a mounting member and
an al.tad ing mernber, a bintle rotatably ‘sup-

orted by said- mountxng member, 5 ¢0il spring on-

3

35

10

member and
“having means: engaging said plntle for turnmg

45

o

60

sald pintle and having free end portions-extended |

in a lateral sense from the pmtle in a direction

'generally toward said mountmg member, tension~
ing means =t the axial ends of said spring and"-

movable ‘with.said pintle in opposite directions
to engage the adjacent free end portions of said
spring, mesns extended from said mounting mem-

‘ber and engaging said- free end portions of the
spring and effective to hold the spring against’

rotation when said pintle is turned in either direc-
tion to cause said tensioning means to engage one
of the free ends of the spring as aforesaid, said

0
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attaching member having a sleeve portion em-
bracing said pintle at one side of said mounting
member and keyed with the pintle so as to turn
with the same. :

8. A hinge comprising a mounting plate having
opposite lateral wings, a pintle rod pivotally sup-
ported between said wings and having a portion
extended beyond said plate, a coil spring on said
pintle rod between said wings and having free end
portions extended in a direction away from said
rod and generally toward said plate, the latter
having an intermediate flange positioned between

said free end portions of the spring, a stopping

collar keyed to said pintle rod at each end of said
spring, each one of said collars having an axially
extending lug positioned to engage the adjacent
free end portion of said spring when said pintle
rod is turned in opposite directions, said lugs
being positioned at different circumferential
points about said pintle rod so as to permit a
predetermined degree of turning movement of
said pintle rod in one or the other direction be-
fore one or the other of said lugs engages its
corresponding free end portion as aforesaid, to-~
gether with a movable hinge member in the form
of a plate bent back about itself to provide a
sleeve at the bight of the bend, said sleeve being
offset from the remainder of the plate, the extend-~
ing portion of said pintle rod having a keyway,
and said sleeve portion of the movable plate hav-
ing an interior key and being fitted upon the ex-
tending portion of the pintle with said key in said
keyway so that the pintle and movable plate turn
together.

9. A hinge comprising a mounting plate having
oppositely disposed . laterally extending side
flanges, each with a wing portion projected be-

. yond the body of said plate, each of said wing

40
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56
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portions having an opening aligned with an open-
ing in the other, a pintle rod extended into said
aligned openings for pivotal movement therein
and having at one extremity a shoulder portion
confronting cne side of the adjacent wing, and a
headed portion at the opposite side of said adja~
cent wing preventing removal of the pintle from
said plate, said pintle having a portion projecting
beyond said mounting plate and provided with an
axially extended groove adjacent the opposite end
thereof, a coil spring on said pintle hetween said
wings and having free end portions extended in
a radial sense in a direction generally toward said
mounting p'ate,-and the latter having an inter-
mediate flange extended therefrom toward said
spring and between said free end portions thereof,
collar members on said pintle rod at each end of
said spring and keyed to the rod for movement
therewith, each of said collar members having a
radially extended boss and an axially extended
lug, said lugs being displaced one from the other
circumferentially on said pintle rod and being
positioned to engage the adjacent free end por-
tion of said spring when said pintle rod is turned
5 predetermined distance in either direction
whereby said spring may be tensioned in opposite
directions, said laterally extending side portions

of the mounting plate having stopping ears posi- .

2,183,210.

tioned for engagement by said radially extending
bosses on the collars to limit the turning move-
ment of said pintle rod, together with a movable
hinge member in the form of a plate bent back
upon itself to provide a cylindrical sleeve in the
pight portion thereof, said sleeve being offset from
the body of said plate and having an inwardly
extended pinch providing a key, said sleeve being
fitted upon the projecting portion of said pintle
rod with said pinch received in-said groove in the
same whereby said movable hinge plate and said
pintle rod may turn together. A

~19. A hinge comprising a mounting plate adapt-
ed for attachment to one member of a closure
assembly, a pintle pivotally mounted on said
mounting plate and having a portion extending
beyond said plate for operative engagement with
a cooperating hinge member, a spring mounted on
said pintle between the pivotal mountings of the
latter on said mounting plate, said spring having
opposite end portions extending radially of said
pintle and generally toward said mounting plate,
said mounting plate having an intermediate flange
portien struck up and extending between said
end portions of the spring to provide an abutment
limiting the movement of said end portions in
opposite directions, and spring-engaging means
on said pintle at the opposite ends of said spring
and movable with the pintle for engaging the cor-
responding extending end portions of said spring
o5 tension the latter in opposite directions when
said pintle is turned in opposite directions.

11. A hinge as set forth in claim 10 and further
characterized by the arrangement of said spring-
engaging means at the opposite ends of the spring
for engagement with their corresponding radial
extensions of the spring only when said pintle is
turned a predetermined amount in either direc-
tion, whereby said pintle is free to move a prede-
termined distance in either direction before ten-
sioning said spring. :

12, A hinge including a mounting member, a
pintle pivotally supported on said mounting mem-
ber and having a spring disposed thereon between
its ends, said spring having opposite end portions
extending in a radial sense away from the pintle,
means on said mounting member and extending
between said opposite end portions of the spring
for engaging and maintaining said end portions

_in offset relation to each other circumferentially

of said pintle and permitting movement of said
end portions only in opposite directions, means on
said pintle and movable therewith at the opposite
ends of said spring and each having portions off-
set with respect to the other circumferentially of
said pintle and respectively engageable with cor-
responding extending end portions of said spring
when said pintle is turned a distance in either
direction corresponding to the offset distance be-
tween said offset portions of the means at the
opposite ends of the spring as aforesaid, whereby
the pintie may be turned in opposite directions a
predetermined distance to engage and tension
said spring.

LLOYD ANDERSON.
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