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whereas in another embodiment the spring allows
free opening movement and resists closing move-
ment only through g certain range.

Another important object consists in the provi-
sion of a spring action hinge of the kind men-
tioned in which the hold-back spring serves also
88 a door check, the spring being subjected to
compression throughout one range of movement
to resist closing of the door and being subjected
to- tension through g small range at the Ilimit of
opening movement for door check action.

8till another object consists in the provision in
8 hinge of the kind last described of g stop for
positively limiting the opening movement so ag
to avoid tensioning of the hold-back spring.

The invention is illustrated in the accompany-
Ing drawings, in which—

Pig.1is'g horizontal section through an auto-
mobile door hinge embodying our invention, the
door being shown closed;

Fig. 2 §s a horizonta] section similar to Fig. 1
but showing the door opened;

Fig. 3 15 a vertical section on the line 3—3 of

Fig. 1;
Fig. 4 15 a vertical sectional detail on the line
Lot P, 2;

Figs. 4a and 4b are sections similar to Figs. 1
and 2, respectively, fllustrating another hold-
back structure;

Fig. 5 is a horizontal section similar to Fig. 1,
showing still another hold-back structure,

Fig. 6 is a horizontal section like Fig. 5 but
showing the door at the end of the opening move-
ment;

Fig. 7 is another section like Fig. 6 put show-
ing the parts in a different relationship to better
illustrate the action of the hold-back spring, and

Figs. 8, 9 and 10 are views corresponding. to
Figs. 5, 6 and 7, respectively, but {llustrating an-
other construction.

Similar reference numerals are applied to cor-
responding parts throughout the views.

Referring first to Figs. 1to 4, 11 designates g
portion of the body and 12 & portion of the door
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of an automobile hingedly mounted on the body
by two or more hinges, one of which is shown at
13. - The hinge shown comprises an outer member
14 and an inner member 1§ mounted on the body

for' the pintle 28 received in
a bearing hole 21 provided therefor in the en-
larged end portion 22 of the inner hinge mem-
ber 15, The walls I§ and {7 are also flanged out.-
wardly as at 23 to provide attaching portions
for bolting, riveting, or otherwise securing the
outer hinge member {4 to the body pillar, a por-
tion of which appears at 24. A sheet meta] face
plate 2§ suitably welded to the attaching por-
tions 23, is cut away as at 26 to provide operat-
ing clearance for the inner hinge member I5.
The inner hinge member {5 has an offset portion
27 next to its attaching end portion 28 where it
extends through the cut-out portion 26 of the
blate 25, whereby to provide operating clearances
for the gooseneck portion 29 when the door closes.
The gooseneck portion 29 is next to the offset por-
tion &7, and its radius is long enough so that the
i body pillar in the o

&S appears in Fig. 2. The pintle end
on the other half of the
gooseneck portion 29 is approximately at right
angles to the attaching end portion 28, and the
door 12 is accordingly free to swing through ap-

forming supports

. proximately 90° from closed to open position.

our invention, an S-shaped
31, which is prefer-
cylindrical spring
is provided ip a horizontal plane between

of the hinge 13,
bent vertically downwardly
ment in a hole 33 provided

for pivotal engage- -
therefor in the in-

the upper edge 36 of the inner hinge member
15 and the Lottom surface 37 of the upper wall
16 of the outer hinge member {4, 3
small shoulder 3g Provided on one side of the
slot 35 at the -end remote from the pintle 2¢
on which the end 34 or the spring 31 is ar-
ranged to engage when the door is nearly fully
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opened, as illustrated in Pig. 2, whereby to sup-
port the end 34 during the slight stretching to
which the spring may be subjected when it acts
as & door check. Lugs 39 are shown project-
ing inwardly toward one another from the edges
of the top and bottom walls 16 and (T of the
outer hinge member (4 to serve as limit stops
to be engaged by the inner hinge member 5
at the limit of the door opening movement,
whereby to avold excessive stretching of the
spring 31 in the door check action thereof,

In operation, it should be clear that as the
door 12 is opened, the end 34 of the spring
moves outwardly in the slot 35 and the spring
also turns relative to the inner hinge member {5
on its end 82 as a pivot. The door opens freely
through approximately 30°, as indicated by the
word “free” in Fig. 1, and in this movement
the end 34 of the spring ‘reaches the outer end
of the slot 35. During the next approximately
45° of door opening movement, the spring 31
is subjected first to compression during the first
half of this range and then expansion back to
normal shape during the other half of this
range, the compression and expansion being due
to the fact that the end 32 moves along the
arc a—b when the other end 34 pivots in the
outer end of the slot 35, the distance from that
point to the arc a—b being less than the dis-
tance between the ends 32 and 34 of the spring
in its undistorted condition. This 45° range
has been labeled shold-back,” inasmuch as in
the closing of the door the spring is subjected
to compression during the first half of this 45°
range and the spring 31 by that resistance to
door closing movement serves as & hold-back.
In the final approximately 5° range of door open-
ing movement the spring 31 is subjected to ten-
sioning as indicated by the word “tension” in
Fig. 2, the end 34 of the spring resting on the
shoulder 38 for support during this stretching.
In that way the spring serves as & door check
in addition to & hold-back. The spring is not
usually kept under tension but the door will
ordinarily return enough to relieve it of any
appreciable tension. The door is held open by
the resistance of -the spring 3! which, as previ-
ously stated, must be compressed thereto ap-
proximately half of the 45° hold-back range
indicated in Figs. 1 and 2. This resistance is
easily enough to prevent accidental closing of
the door either by gravity or ordinary wind
pressure, or both. The spring 3 is safe-guarded
against excessive stretching in its door check
action by the positive stop afforded by the lugs
39 which engage the side of the inner hinge
member {5 in the
movement. In the closing of the door once
the hold-back range is passed the door swings
freely through the last approximately 30° to
closed position. The end 34 of the spring in
this final movement slides freely in the slot
35 pack to the position shewn in Fig. 1.

The construction disclosed in Figs. 4a and 4b
is similar to that just described. The hinge 13c
has its outer and inner hinge members num-
pered accordingly i4c and t5¢ respectively. The
hold-back spring 3lc is of flat, “zig-zag’™ or
generally W=-shape. Its radially inner end 32 is
pivoted in a hole 33 in the inner hinge mem-
ber, whereas the radially outer end 34 is slid-
ably and pivotally engaged in a slot 35c¢ pro-
vided in the upper wall 16c of the outer hinge
member tdc, the spring 3ic like the spring 31
is preferably, although not necessarily, made

10

20

25

30

40

50

55

limit of the door opening °

60

65

70

‘engage when the

2,322,038

from round spring wire, and the main body por-
tion of the spring is all in substantially the
same horizontal plane s0 &S to fit in the space
left between the upper edge 36 of the inner hinge
member and the bottom surface of the upper
wall. 'The slot 35c¢ is of uniform width but has
a small shoulder 38 provided on one side there-
of near the end remote from the pintle 20 on
which the end 38 of the spring is arranged to
door is glven its initial clos-
ing movement, whereby to resist closing there-
of. Opposite the shoulder 38 there is another
shoulder 45 on which the pivot 34 engages at
the limit of door opening movement, as indi-
cated in Fig. 4b, thus insuring engagement of
the pivot 34 with the shoulder 38 in the initial
closing movement. The lugs 39 provided on the
top and bottom walls of the outer hinge mem-
ber serve as limit stops to be engaged by the
{nner hinge member at the limit of the door
opening movement, whereby to avoid excessive
stretching or spreading of the spring 3ic in the
door check action thereof.

In operation the door swings open freely, as
shown by the approximately 90° “free” move-
ment indicated in Fig. 4b, the end 34 of the
spring being movable freely outwardly in the
slot 35¢ in the opening of the door. The spring
3ic at the limit of opening movement is stretched,
as indicated by the word “tension” in Fig. 4b,
to serve as a door check, the stretching of the
spring being positively limited by the engage-
ment of the inner hinge member with the lugs
39, In the initial closing movement, the end
34 engages the shoulder 38 and the spring 8lc
is therefore subjected to compression through
approximately 45° of the closing movement and
expands again in the remainder of the closing
movement, the end 34 finally becoming dis-
engaged from the shoulder 38 and moving toward
the inner end of the slot 35c as shown in Fig. 4a.

Referring now to Figs. 5-7, the hinge 13a
shown in these views is generally the same as
the hinge 3 of Figs. 1-4 and its outer and inner

5 hinge members have accordingly been numbered

14a and 15a, respectively. The hold-back spring
31q, however, is of a flat generally spiral form.
The radially outer end 32 of the spring is pivoted
in a hole 33 in the inner hinge member (5a,
whereas the inner end 34 of the spring is slidably
and pivotally engaged in an arcuate slot 35a
provided in the upper wall {6a of the outer hinge
member l8a. The spring 3la, like the spring 3f,
is preferably, although not necessarily, made
from round spring wire. The spiral main body
portion of the spring is all in substantially the
same horizontal plane to fit in the small space
left between the upper edge 36 of the inner hinge
member 15¢ and the bottom surface of the upper
wall 18a. The slot 35a is of uniform width ex-
cept at one end where it is enlarged to provide
the shoulder 38a. The end 32 of the spring trav-
els along the arc c—d in the door opening and
closing movements.

In operation, when the door is closed the
spring 3la is disposed as shown in Fig. 5. When
the door is opened the first 30° range of move-
ment is free, as indicated .in Fig. 6, as the end
34 slides freely in the slot 35a, but in the next
45° range of movement the spring is subjected
first to compression as the end 32 moves toward
dead center alignment with the pintle 20 and

- end 34, the spring thereafter expanding again

76

until the door reaches the fully opened position
in which it is illustrated in Fig. 6. The end M
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of the spring 1s movable freely in the enlarged
end of the slot and this approximately 5°
.of free movement is Indicated in Fig, 7 where
the end 34 is shown moved over into abutment
with the shoulder 38q defined in the enlarged end
shoulder prevents the end 34
from returning freely to the other end of the slot
when the door closes, The spring is, therefore,
supported for compression again through the
first half of the approximately 45° of the hold-
back range indicated in Figs. 6 and 7. After
the end 32 passes the dead center position rela-
Uve to the pintle 20 and end 34, the end 34 will
slide away from the shoulder 38a toward the
adjacent end of the slot 35a and thereafter as

the door continues on the closing movement the

the spring 31 in Fig. 2. The range for the door
check action is labeled “tension” similarly as in
Fig. 2. The lugs 39 limit the stretching of the
spring 3fa similarly as in the case of the spring
3! by engagement with the inner hinge member
iS¢ and, of course, immediately after the en-
gagement of the hinge member with the lugs 39
the hinge member will return slightly, thus re-
lieving the spring of tension,

Figs. 8, 9 and 10 illustrate another flat spiral
spring 31b in connection with a hinge 13b that
is similar to the hinges previously described, the
numbered 14b and 150, respectively. The slot
350 in the upper wall 16b of the outer hinge mem-
ber in this case is of a different form from either
the slots 35 and 35q Previously described, this
one being substantially V-shaped and enlarged
at both ends to provide a shoulder 38b at one end
similar to the shoulders 38 and 38q of the other
constructions. The other half of the slot 35p
is flared outwardly to the substantially triangular
form indicated at 40, Now, the end 32 of the
spring fitting in the hole 33 in the inner hinge
" ‘member 155 moves along the arc e—f while the
other end 34 of the spring works in the slot 350.
Of course, it is understood that the spring 313
like the other springs 31 and 31q is preferably,
although not necessarily, of round spring wire
with the main spira] body portion thereof all
substantially in the same horizontal plane to
work in the small space between the upper edge
38 of the inner hinge member and the bottom
surface of the upper wall | 6b.

In operation, the spring 31b offers no resist-
ance throughout any portion of the Opening
movement of the door due to the fact that there
is no compression of the spring in the opening
movement. i
movement moves along an arc with the pintle
20 as a center into engagement with the side
41 of the flared end 40 of the slot 35b as indi-
cated by the dotted lines and arrows in Fig. 8.
Then, as the door continues in the opening
movement the end 34 first moves inwardly to-
ward the pintle 20 as the end 32 comes toward
& dead center line through the pintle 20 and
end 34 after which the further opening move-
ment of the door the end 34 moves outwardly
along the side 41 of the slot as indicated by the
dotted lines and arrows in Fig. 8. 'Finally, when
the door reaches the fully open position the end
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34 of the spring has reached the other end of
the slot 385b as shown in Fig, 9, Here agafn,
it is obvious that the spring 31p is ‘adapted to
Serve as a door check, the spring being subjected
to stretching through the smal range of move-
ment indicated by the caption “tension” in Fig.

38b. This free move-
ment range is approximately 10° gag indicated
In Fig. 16. In the further closing movement of
the door as the end 32 of the spring moves along
the arc e—jf the spring is compressed as the
end 32 approaches the dead center line through
the end 34 and pintle 20. This resistance to
closing movement is for hold-back and is suffi-
cient as in the other springs previously de-
scribed to prevent the door from closing acci-
dentally. - After  the end 32 passes the dead
center line the spring expands again, thus assist-
ing in the final closing movement, The end 34
immediately after the end 82 passes the dead
center line returns to the adjacent
slot 356 and thereafter, when the door has closed
far enough for the spring to return
mal shape, the end 34 travels along an arc with
the pintle 20 as g3 center and moves past the
shoulder 38b into the other half
35b as indicated by the dotted lines and arrows
in Fig. 10. When the door reaches closed posi-
tion the end 34 of the spring is in the position
shown in Fig, 8, ready for the next cycle of
movements,

It is believed the foregoing description ‘con-
veys a good understanding of the objects and
advantages of our invention. The appended
claims have been drawn with a view to covering
all legitimate modifications and adaptations.

We claim:

1 In combination, a hinge comprising a gen-
erally -U-shaped outer member, and an inner
member pivoted on a pintle disposed in approxi-
mately 90° relation g and supported on the
arms of the U-shaped outer member, there be-
ing a space left between the one edge of the
inner hinge member and an adjacent arm of the
outer hinge member, said hinge members being
movable relative to one another through approxi-
mately 90°, and a bow spring for vieldingly re-

. straining pivotal movement of one hinge member

relative to the other, said. spring being disposed
in said space in g plane approximately parallel
to the edge of the inner hinge member and ad-
Jacent arm of the outer hinge member, the op-
Posite ends of said spring having integral pivot
portions provided thereon projecting  substan-
tially at right angles to the plane of the spring,
the one pivot portion being pivotally received
in a bearing brovided therefor in the edge por-
tion of the inner hinge member and the other
pivot portion projecting in the 0pposite direc-
tion from the spring and being slidably and piv-
otally engaged in a slot provided in the adja-
cent arm of the outer hinge member.

2. In combination, a hinge comprising 3 pair
of hinge members pivoted relative to one another
for relative pivotal movement through approxi-
mately 90°, and a bow spring having one end
pivoted to one of said hinge members radially
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from the hinge axis, _
having a sliding and pivotal connection with
the other hinge member at different radial dis-
tances from the hinge axis, sald sliding and
pivotal connection including means for Umiting
sliding movement of the slidable enid of the bow
spring radially with respect to the hinge axis
so that unconstrained pivotal movement of sald
hinge members is permitted only thxfough a por-
tion of the 90° pivotal movement, said bow spring
. being subjected upon
end thereof by the aforesaid means to compres-
sion in the movement of one
tive to the other through a portion of the re-
mainder of the 90° pivotal movement, said spring
expanding again in at least a portion of the
balance of the 90° pivotal movement.

3: The combination set forth in claim 2,
wherein the sliding pivotal connection also in-
cludes means cooperating with the slidable end
of the bow spring near the end of the opening
movement of the hinge members releasably to
hold said slidable end against sliding whereby
sald spring is adapted to be spread when the
hinge members approach the end of the opening
movement yieldingly to resist sald movement.

4. The combination set forth in claim 2,
wherein the sliding pivotal connection also in-
cludes means coopzrating with the slidable end
of the bow spring near the end of the opening
movement of the hinge members releasably to
hold said slidable end against sliding whereby
said spring is adapted to pe spread when the
hinge members approach the end of the opcning
movement yieldingly to resist said mcvement,
the combination including a stop for positively
limiting the opening movement of said hinge
members when the spring is spread to a prede-
termined extent. v

5. In combination, a hinge comprising a pair
of hinge members pivoted relative to one an-
other for relative pivotal movement through ap-
proximately 90°, and a bow spring having one
end pivoted to one of saild hinge members radial-
ly from the hinge axis, the other hinge member
having a slot provided therein, and said spring
having the other end thereof provided with a
protruding end portion engaging slidably and
pivotally in said slot at different radial distances
from the hinge axis, said slot permitting limited
sliding movement of said protruding end por-
tion of said bow spring in 2 radial direcztion rela-
tive to the hinge axis less than that required for
unconstrained pivotal movement of said hinge
members through 90°, whereby unconstrained
pivotal movement of one hinge member relative
¢o the other is permitted only through a portion
or the 90° movement, said bow spring being sub-
jected upon stoppage of said protruding end por-
tion thereof at one end of said slot to compres-
- gion in the movement of one hinge member rela-
tive to the other through a portion of the re-.
mainder of tho 90° pivotal movement, and said
spring expanding again in ‘at least a portion of
- the balance of the movement. :

6. The combination get forth: in claim 5
wherein the slot has an offset provided therein
defining a shoulder on one side of the slot in one
end portion thereof on which said protruding
end portion of said spring is arranged to engage
when the hinge members are opened to a point
near the end of the opening movement of the
hinge members, whereby sald spring is adapted
to be spread when the hinge members approach
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the other end of said spring. '

the end of the opening movement yieldingly to
resist said movement.

7. The combination set forth in clalm §
wherein the slot has an offset provided therein
defininz a shoulder on one side of the slot in one
end portion thereof on which said protruding
end portion of said spring is arranged to engage
when the hinge members are opzned to a point
near the end of the opening movement of the
hinge members, whereby said spring is adapted
to be spread when the hinge members approach
‘the end of the opening movement yieldingly to
resist said movement, the combination includ-
"ing a stop for positively limiting the opening
movement of said hinge members when the
spring is spread to a predetermined_extent.

8. In combination a hinge comprising a pair
of hinge members pivoted relative to one another
‘for relative pivotal movement through approxi-
mately 90°, and a bow spring having one end
pivoted to one of said hinge members radially
from the hinge axis, the other end of said spring
having'a sliding and pivotal connection with the
other hinge member at different radial distances
from the hinge axis, said sliding and pivotal con-
nection permitting free movement of the slidable
end of the bow spring in one direction with re-
spect to the hinge axis in the opening hinge
movement through 90°, said sliding and pivotal
connection including means cooperating with
the slidable end of the bow spring at the end of
the opening movement of the hinge members to
stop sliding movement of said slidable end, said
sliding and pivotal connection further including
means arranged to cooperate with the slidable
end of the bow spring in the first portion of the
closing movement of the hinge members relative

. to one another to stop sliding movement of the

40

45

50

g

80

65

70

78

slidable end of said spring, whereby said spring
is subjected to compression during a portion of
the closing movement, said spring expanding
again in at least a portion of the balance of the
closing movement. .

9. The combination set forth. in claim 8
wherein the sliding and pivotal connection com-
prises a slot provided in one of the hinge mem-
pers, end wherein the first and second means
cooperating with the slidable end of the bow
spring comprise offset portions defining shoul-
ders on opposite sides of said. slot intermediate
the ends of the slot for engagement with the
slidable end of the spring as limiting stops.

10. In combination, a hinge comprising a pair
of hinge members pivoted relative to one another
for relative pivotal mcvement through approxi-
mately 90°, and a bow spring having one end
pivoted to one of said hinge members radially
from the hinge axis, the other end of said spring
having & sliding and pivotal connection with the
other hinge member at different radial distances
from the hinge axis, said sliding and pivotal con-
nection permitting free movement of the slidable
end of the bow spring in one direction with re-
spect to the hinge axis in the opening hinge
movement through 90°, said sliding and pivotal
connection including means ‘cooperating with
the slidable end of the bow spring near the end
of the opening movement of the hinge members-
to stop sliding movement of said slidable end,
said spring while stopped by said means being
adapted to be spread in any additional opening
movement of the hinge members, so that the
spring yleldingly resists such further opening
movement, said sliding and pivotal connection
further including means arranged to cooperate
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with the slidable end of the bow spring in the
first portion of the closing movement of the
hinge members relative to one another to stop
sliding movement of the slidable end of said
spring, whereby said spring is subjected to com-
pression during g portion of the closing move-
ment, said spring expanding again in at least
& portion of the balance of the cloesing move-
ment.

11. The combination set forth in claim 10 in-
cluding a stop for positively limiting said addi-
tional opening movement of the hinge when the
Spring has been spread to a predetermined ex-
tent. : o

12, In combination, a hinge comprising a pair
of hinge members pivoted relative to one an-
other for relative pivotal movement through ap-
proximately 90°, and g bow spring having one
end pivoted to one of said hinge members ra-
dially from the hinge axis, the other end of said

spring substantially arcuately with respect to
the hinge axis so as to permit free pivotal move-
ment of the hinge members with respect to one
ancther through certain angularities at opposite
ends of the 90° pivotal movement, said sliding
and pivotal connection including means cooper-
ating with the slidable end of the bow spring when
the hinge members are closed to an intermediate
extent, whereby to permit only pivotal move-
ment of the slidable end of the bow spring in
the intermediate range of pivotal movement of
" the hinge members so that said bow spring is
compression in the relative move-
hinge members through a portion
of the closing movement in said intermediate
range, said spring expanding again in the balance
of the closing movement in said intermediate
range.

13. Th2 combination set forth in claim 12
where'n the siiding and pivotal connection com-
prises a slot provided in one of said hinge mem-
bers to receive the slidable end of the bow spring,
said slot being extended eccentrically with re-
Spect to the hinge axis, one end portion of the

movement thereof but permit pivotal movement
thereof,

14. In cembination, a hinge comprising a pair
of hinge members pivoted relative to one another
for relative pivotal movement through approxi-

having a sliding and pivotal connection
other hinge member at different radia] distances
from the hinge axis, said sliding angd pivotal
connecticn permitting limited free sliding move-
ment of the slidable end of the bow spring sub-
stantially arcuately with respect to the hinge
8X's s0 as to permit free pivotal movement of
the hinge members with respect to one another
through certain angularities at opposite ends of
the 90° pivotial movement, the slidable end of
said sp.ing coopcrating with abutment means to
Imit the free opening movement of the hinge
rem&ers, sa'd spring being adaped to be spread
in any addit onal cpening movement of the hinge
members, so that said spring yieldingly resists
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such further opening movement, said sliding and
pivotal connection including meang cooperating
with the slidable end of the bow spring when
the hinge members are closed to an intermediate
extent, whereby to bermit only pivotal movemern; -
of the slidable end of the bow spring in the inter .
mediate range of pivotal movement of the hinge
members so that said bow spring is subjected to

movement in said intermediate range,

15. The combination set forth in claim 14, in-
cluding a stop for positively limiting the said ad-
ditional opening movement of the hinge members
when the spring has been spread a predeter-
mined extent,

16. In ccmbination, g hinge comprising a pair
of hinge members pivoted relative to one an-
other for relative pivotal movement through ap-
broximately 90°, ang g bow spring having one

ez}d bivoted to one of said hinge members ra-

the opening movement of

substantially all of the said 90° pivota] movement,

" said sliding and pivotal connection including
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means cooperating with the slidable end of the

through an intermediate portion of said 9¢° piv-
otal movement, whereby said bow spring is sub-
Jected to compression in the closing movement

of the slot with respect to the crotch, said shoul-
der constituting the last-mentioned means, for
eéngagement by the slidable end of the bow spring
to stop sliding movement thereof but permit piv-
otal movement thereof. -

18. In combination, g hinge comprising  two
members pivotally connected for hinging move-
ment through approximately 90° relative to one
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between said hinge members in a plane approxi-
mately parallel to said edge portion of the one
hinge member and said spaced portion of the
other hinge member, the ‘opposite ends of said
spring having integral pivot portions provided
thereon projecting substantially at right angles
to the plane of the spring, the one pivot portion
being pivotally received in a bearing provided
therefor in one of said hinge members and the
other pivot portion projecting in the opposite
direction from the spring and being slidably and
pivotally engaged in a slot. provided in the other
of said hinge members. . :

19. The combination set forth in claim 18,
wherein the slot is provided with means cooper-
ating with the pivot portion of said bow spring
projecting into said slot near the end of the
opening movement. of the hinge members rela-
tive to one another whereby sald bow spring is
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adapted to be spread when the hinge members
approach the end of the opening movement
yieldingly to resist further pivotal movement of
said hinge members. :
20. The combination set forth in claim 18,
wherein the slot is provided with means co=-.-
operating with the pivot portion of said bow
spring projecting into sald slot near the end of
the opening movement of the hinge members
relative to one another whereby said bow spring
is adapted to he spread when the hinge members
approach the end of the opening movement yield-
ingly to resist further pivotal movement of said
hinge members, the combination including a stop
for positively limiting the pivotal movement when -
the spring is spread to & predetermined extent.

JOSEPH F. HARMON.
GEORGE H. JOHNSON.



