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UNITED STATES

S 1646432
PATENT OFFICE.

CHARLES C. TOMKINSON, OF PLAINFIELD, NEW JERSEY, ASSIGNOR TO J. EDWARD
OGDEN, OF MOUNTAINVILLE, NEW YORK.

- DOOR MECHANISM.

. Application. filed- September 15, '1928. Serial No.' 588,297.

~ This invention relates to doors such as are
used for closing large openings in . ware-

houses, pier sheds and like structures and
more particularly to a common type of such

doors which are mounted to raise and swing
inwardly to inclined or horizontal position
in order to conserve head room.. Counter-
balancing means is provided to facilitate the
operation of the doors and one of the prob-
lems encountered in connection with doors
of this character is the provision of correct
counterbalance at all points in the cycle.
Another problem is to secure the proper clos-
ing of the door and the retention of the
door in: closed position against’ severe ex-
ternal lateral pressurves, such as wind pres-
sures. S

These problems have been particularly
worked out in connection with the link type
of door in which the door is swung inwardly
and supported by links as. distinguished
from those in-which tracks perform this
function. : o

- One of the objects of the invention is to
provide door counterbalancing mechanism
constructed and arranged to furnish the
necessary counterbalancing effect during the
break out period of the door opening move-
ment. : : ‘ :
Another object of the invention is to pro-
vide a door mounting and counterbalancing
mechansim and connections for the link type
door so constructed and arranged as to per-
mit a vertical movement of the door prior to
or during the break out. ‘ '

Another object of the invention is to pro-
vide a door mounting and counterbalancing

‘mechanism and connections for a link type
door so constructed and arranged as to per- -

mit a vertical movement of the door prior to
or during the break out and to secure addi-
tional counterbalancing effect during this
movement. : - ‘
Another object of the invention is to pro-
vide a counterbalancing mechanism for link
type doors so constructed and arranged as to
provide a vertical component of the counter-
balancing force during the vertical move-
ment of the door or door sections prior to or
during the break out. :
Another object of the invention is to se-
cure the proper closing and the retention in

closed position of doors of the type de-

seribed. ‘ ‘
Another object of the invention is to

utilize: the connections between the counter-

balancing weight and door as a link for sup-
porting and swinging the door.

Further objects of the invention will ap-

pear from the following description taken in
connection with the drawings which form a
part of this application and in which
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Fig. 1 is an elevational view,; somewhat -

diagrammatic showing a:two section. door,
counterbalancing 'mechanism. and the - con-
nections therebetween, the door being shown
in closed position. : o

- Fig. 2 isa view similar-to Fig. 1:but show-
ing the door sections in overlapping position
and substantially at the:upper himit of their
vertical movement. C

70

Fig. 8 is a view similar to Fig. 1 but show-

ing the door sections in full open position.

Fig. 4 is an elevation on an enlarged.-scale

of one of the sheaves and latching mieans
therefor. ORI
Fig. 5 13 a top plan view of the fast-and

Joose sheaves over which the counterbalane-

ing cable or chain passes and of the latch
cooperating with "the loose sheave. ,
Fig. 6 is an elevation similar to Fig. 4 but
showing another embodiment of thé inven-
tion. R S
~ Tig. 7 is an elevational view showing the
fast sheave and showing the latch in section
and-a portion of the cable-or chain passing

‘over the fast sheave.

Fig. 8 is an elevational view similar to
Fig.-1 but showing another embodiment of
the invention, the door sections being shown
in closed position. o

Tig. 9 15 a view.similar to Fig. 8 but show-
ing the door sections in overlapping position.

"Fig. 10 is-a view similar to Fig. 8 but

showing the door sections in wide open po- *

sition. ‘ :
TFig. 11 is an elevational view showing an-
other' embodiment of the invention, the door
sections being shown in closed position.
Fig. 12 is an elevation of the construction
shown in Fig. 11, the door sections being
shown in overlapping position. =
- Fig. 18 is an elevational view of the:con-
struction shown in Figs. 11 and 12 but show-
ing the door in wide open. position. -
Fig. 14 is a sectional elevation on an en-
Jarged scale showing the mounting for the
upper -end of the link and the bracket or
socket which cooperates with the upper door
section  during the-break .out and closing
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Figs . 18-20. inclusive. ‘

30

35

40

ot
o

GO

“when the sections: are

2

movement of the structure shown in Figs.
11-18. ‘

Fig: 15 is a sectional elevation of the link
mounting shown in Fig. 14.

Ifig. 16 is an'elevational view showing an-

~other form of bracket or secket for pérform-

ing the functions performed by the bracket
shown in Figs. 11-14 inclusive.

Fig. 17is an elevational view showing an-
other form of device for guiding the door
sections during the break out and closing
movements. ‘ _ :

Fig. 18 is an elevational view showing still
another form of the invention, the door:be-
ing shown in closed position. ‘

TFig. 19 is a view similar to Fig. 18 but
showing the door sections in overlapping po-
sition, '

Fig. 20 is-an elevation of the construction

shown 'in Figs. 18 and 19 but showing the

door sections in wide open position.

Fig. 21 is an elevational view showing a
modification of the  construction shown ‘in
TFigs. 18-20 inclusive: :

Fig. 22 is an elevational view showing an-
other form of bracket for guiding and lim-
iting the movement of the chain shown in

Fig. 23 is an “elevation similar to Fig.
but showing another form of chain guid-
ing and limiting means;

Fig. 24 is an elevational view showing an-
other form of the inveniion, the door sec-
tions being shown in cloged position.

TFig. 25°is a view similar to Fig. 24 show-
ing"the door sections in overlapping posi-
tion. - ,

Fig. 26 is a view similar to Figs. 24 and
25 but showing the door sections in. wide
open- position. ‘ '

Fig. 27 is a detail elevation on an enlarged
seale showing a’mechanism for permitting

29
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-the vertical movement of the door sections,
the parts being shown in the position taken

when the sections are in closed position,
and ‘ :
Tig. 28 shows the mechanism illustrated in
TFig. 27 with the parts in the position taken
in’ overlapping posi-
tion. : ‘ »
The invention may. be briefly described as
consisting of a door eomprising one or more

-sections and movable vertically and later-

ally to'inclined or horizontal position and
as further consisting of counterbalancing

means so connected to the door or door sec-

tions ias' to facilitate the movement of the
door to open’ position. . Various forms -of
connections are .shown for breaking out the
door and for supporting and swinging the
door to-open position. - In all of the forms
of the invention, however, the door may be
termed alink type door and the link connec-
tions are so constructed and connected to

the door as to, permit vertical movement of

-balancing weight 40 1s provided.

1,646,432

the door or door ‘sections prior to or during
the break out. “In. certain forms of the in-
vention the. cables connected to the counter-
weight are utilized as links and in other

forms the links are adapted to vary in'length

uring the vertical movement and in order
to permit this movement. Means is also
provided for guiding the door during the
break out and also for guiding the door
during the closing movement and for retain-
ing the door against lateral pressure in its
closed position. . Further details of the in-
vention - will be clear from the following
deseription. : ‘

Referring first to the embodiment of the
invention shown in Figs. 1-7 inclusive, the
door illustrated comprises a lower section 30
and a upper section 31. The section 80 is

provided " at its lower -end with rollers 32

disposed in vertical guideways 88 and ths
section 30 has also a bracket 84 adapted to
engage, as shown‘in Fig. 2, the lower end 35
of the upper section when the two sections
are in overlapping - position.  Suitable
guides are also provideéd on the upper sec-
tion for guiding the lower section ‘with re-
spect thereto. . = \
The upper section 31 has mounted thereon,
preferably at its lateral edges, rollers 86 dis-
posed as shown in Figs. 1 and 2'in camsior
guiding brackets 37 having vertical portions
38:and curved or break out portions 39. -
Separate counterbalancing weights may be
provided for each door section, if desired, or
as shown in the drawings; a single counter-
The
weight 40 has a sheave 41 secured to its up-

-per: end and the conterbalancing cable 42

extends around this sheave and has its ends
connected respectively at some point such as
43 to the lower section 30 and at some point
intermediate the upper and lower edges of
the upper section 31 -as shown at 44.  The
chain or cable 42 extends intermediate the
sheave 41 and the peint. 43 .on the lower sec-
tion 30 arvound a sheave 45 secured fast to a
shaft 46. . The other end of the cable inter-
mediate the point 44 on the upper section 31
and the sheave 41. passes around a sheave 47
loosely mounted or mounted for rotation on
the shaft 46. If chains are used .as.cables,
the sheaves 45 and 47 will preferably be
chain pocket sheaves.

The loose sheave 47 Lias formed thereon a
projection or tooth 48 which extends out-
wardly from the periphery thereof. This
tooth is adapted to be engaged by a hool.49
pivoted at 50 on a fixed: pivot and the hook
49 has a lateral extension 51 disposed verti-
cally over the fast sheave 45 (see Fig. 5).
The portion of the cable42 extending around
the sheave 45 has secured thereto a lug 52
which in passing around the sheave 45-is
adapted .to engage the extension 51 on'ths

_hook 49 and 1ift the hook thereby releasing
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the loose sheave 47-and permitting the rota-
tion thereof in a clockwise direction. _

The construction shown in Figs. 1-5 op-
erates as follows. ‘Upon the rotation of the
shaft 46 by any suitable power: means, the

fast sheave 45 will be rotated thereby rais-.

ing the lower door section 30 to &’ position
overlapping the upper section 81. .The two
sections are then raised in unison vertically
and during this movement the counterweight
40 will act on the upper section 81 as well as
on the lower section thereby facilitating the
vertical movement. During this action of
the counterweight 40 on the upper door sec-
tion, the loose sheave 47 will be rotated in
an anti-clockwise direction to a:position in
which the Iug or tooth 48 has passed be-
vond the hook 49. The hook will therefore
drop down and prevent rotation of the
sheave 47 in a clockwise direction beyond the
point where the tooth 48 engages the hook 49
until the release of the hook.  As the lower
edges of the two' sections.continue to rise
the rollers 36 will be guided by the curved
portion 39 of the cam 87 and the sections
will break out from the vertical. The ac-
tion of the counterweight 40 on the upper
section 31 may be continued through this
break out of the.sections from the vertical
plane. “When the sections, however, have
been swung away from the vertical plane
the engagement of the tooth 48 with: the

- hook 49 will lock .the sheave 47 from rota-

40

tion and the portion of the cable between the

5 sheave and the point-44 will thereupon act

as a link in supporting and guiding the door
sections to inclined or horizontal position.
A shelf bracket 53 is provided for support-
ing the inner ends of the door in its wide
open position.. When the door sections are
returned to their closed position the lug 52

will' pass around the sheave 45 and in so

doing will engage the extension 51 of the
hook 49 thereby releasing -the hook from
engagement with the tooth 48 and again
permitting the free rotation of the sheave 47.

In Tig. 6.2 modified form of the construc-
tion shown in Figs. 1-5 is illustrated and in
these figures a link 55 is provided between
the loose sheave 474 and the upper door sec-
tion. In this construction the counter-

~weight cable 422 is connected to the sheave

- 47* as shown at 56. This construction oper-

<
<
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operates in the same manner as that already
described. R o
Another embodiment of the invention is
shown in Figs. 8-10 inclusive. In this em-
bodiment the door sections 80 and 381 are
mounted in the same manner as those al-
ready. described and are counterbalanced by

a single counterbalancing weight 40  al- -

though a separate weight for each section
may be used if desired. In this case, for
convenience in illustration the fast pulley

65 is mounted ‘above the loose pulley 67.

3‘

The cable or chain 62 is passed arokund the )
sheave 61 carried by the counterweight and

one end portion 63, that running from the
loose sheave 67, is connected at 64 t.the up-

‘per door section 31 and the other end por-

70

tion 66, that running from the fast sheave

65, is connected at 68 to the Tower door sec-

~tion - 30.

Means. is provided for locking chain 62
when the door sections have moved a prede-
termined distance so that the portion 63
thereof between the loose sheave 67 and the
point 64 may act as a link. - This means
comprises in the present instance a latch
pivoted at 69 to the door casing and having
a curved arm 70.and astop portion: or abut-
ment 71. The parts 70 and 71 are disposed
on opposite sides of the pivot 69 and con-
stitute in effect a bell crank lever. A spring

72 engages the arm 70 and tends to pull the
-arm toward the upper door section and a

stop 73 is provided in'the path of this arm
for limiting the movement thereof in an
anticlockwise direction, viewing: Figs. 8-10
inclusive. -In the closed position of the door

ing projection or tripper 74 carried by the
upper door section 31. This engagement as
shown in Fig. '8, swings the latch laterally

and moves: the abutment 71 out of the path 93

of a lug or block 75 carried by the portion
of the cable 62 which. extends over the loose
sheave 67 and is attached to the upper door
section.  The parts are so constructed and
arranged and the arm 70 is so curved that
the initial vertical movement of the upper
door section in conjunction with the lower
door section, takes place and is assisted by
the ‘action of the counterweight 40 on the
upper door section.. When, however, this
movement has taken place the block 75 is
disposed below the abutment 71 and the lat-
ter is moved to the position shown in TFig.
9 and thereby retains the cable and block
from. further upward movement. The por-
tion 63 of the cable or chain between the

sheave 67 and the point of connection 64 to
.the upper door section-thereafter acts as s

link in supporting and swinging the door
sections.” In this connection it should be
noted that in the construction shown in
Figs, 1-7 and. also in the construction shown
in Figs. 8-10 and in the structures later de-
scribed, as soon as the top of the door sec-
tions have ceased to have a vertical rise
there is no further need for the additional
counterbalancing effect and therefore the
dispensing with this counterbalancing effect
is not detrimernital to the action of the door
operating mechanism. . e .

- In Figs. 11-15 inclusive, another embodi-
ment of the invention is shown. In this em-
bodiment of the invention the door sections
80 and 31 are mounted for vertical and lat-

eral movement in the same manner as that !

[

80

31}

-the arm 70 is engaged by a laterally extend-
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already described. The single counterweight
40 is ‘connected by thie chain or-cable 42 at
43 to-the lower section and through link 80
to the upper section at 44, the end of the
chain or cable being connected to the bracket
892.  This chain or cable passes over a fast
sheave 45 and a loose sheave 47, these sheaves
being shown as vertically spaced for con-
venience in illustrating-the structure.

In this case, however, links are provided
for supporting and swinging the door in-
wardly and such links are preferably pro-
vided at each edge of the:door. -In order
however, to permit vertical as well as lat-
eral movement of the door sections in uni-

‘son, the links 80 are pivoted at 81 to a

bracket 82 and this bracket is :slidably
mounted in a guideway 83 formed in a fixed
portion 84 of the wall of the building in
which the ‘door is mounted. - The upper and
lower limits of movement of the bracket are
determinetl respectively by stops 85 and 86.

- The links ate connected at their lower ends

as shown at 87 to the upper door section in-

- termediate the upper and-lower €dges:there-

of and if desired this connection may be a
pin and- slot connection as illustrated at 44.

In this form of the invention the break
out of the door from the vertical is assisted
by means of brackets 88 mounted -prefer-
-ably in the door casing at the side edges of
the upper door section. These brackets have
a cam portion 89 adapted to be engaged by
rollers or studs 90 carried by the upper door
section and’ the brackets ‘algo ‘have formed
therein- sockets 91-adapted: to receive these
rollers or studs whoen the upper door section
is in its closed position. It will be noted
that the bracket 1s so formed that a straight
wertical movement of the door is permitted
by the elongation of the sockets 91 and that
the studs or rollers 90 move from their seats
in the lower ends of the sockets to the
upper end of the sockets and onto the break

out cams 89 as the link 80 'moves. from its -

lower position in which the pivoted bracket
82 ‘engages the stop 86, to the position in
which the bracket engages the stop 85.." Dur-
ing this movement of the links and door sec-
tions the counterbalaneing weight 40 is effec-
tive “on ‘the door 'section 31:as well “asi on

the ‘door section 30. : After the members 90

engage the break out cams the door sections
are swung to the inner position in the usual
manner and in -the wide open position the
studs or rollers 90 engage and by their en-
gagement support the inner end of the door
on shelf brackets 902 Xt will be understood
that the- counterbalancing. weight 40 ‘also
acts on the upper door section during its

“seating o movement to closed position, and

in the closed position the engagement of
the studs or rollers 90 in the sockets 91 ef-
fectively secuves. the 'door against lateral
pressure such as wind pressure.

-on’the upper door section has ceased.

1,646,432 -

InF ig. 16 a slightly different form of

bracket, 884 is"illustrated.and in-this form
the break out cam -89* is made  slightly
Ionger and ‘the rollers-or studs 90 will start
to tilt the door before: the vertical com-
ponent of the pull of the counterweight 40
This
component, therefore, assists in the break
out movement of the door. ‘

In Fig. 17 is illustrated another
device for guiding the door sections during

form of

the break out movement and for returning -

the -sections. to their closed position. This
device consists of a-hook 92 pivoted at 93
in a bracket 94 fixed to- the door casing.
A spring 95 engages the hook and tends to
move the hook in a clockwise direction and
a stop 96 is carried by the bracket 94 and
limits the clockwise movement “of ‘the hook.
The hook 92 is engaged by the studs or roll-
ers 90 -carried “by the upper door section
when the door 1s eclosed ‘and: during :the
break out movement the hook will follow
these: studs due to the action of: the spring
92 and will ‘determine the path of movement
of the studs and therefore of the door sec-
tions during the break out of the door and
during its veturn to'the vertical. =
Still ‘another” and ‘simple: form  of the in-
vention. is shown in" Figs. 18-20: inclusive.
In this edase the cable 42 from the counter-
weight 40 is connected ‘at 43 and-44 tothe

lower and upper -door sections respectively.:

This cable passes over the: fast sheave 45
to the lower door section and over the loose
sheave 47 to the upper door section. *Inter-
mediate the sheave 47 and the connéction 44
to the ‘upper door section the cable has se-
cured thereto ‘a -block 100." This Dblock is

-disposed urider an inclined cam portion 101

of a downwardly opening’ bracket 102 and
is “adapted ‘to ‘miove during the hredk: out
movement - of the door “sectiong ‘from “the
position shown 'in Fig. 18 to"the position
shown in Fig. 19 ‘and in this latter position
it is“disposed ‘in"a closed loop or gocket 103

60

89

vu

95

100

105

110

in‘the bracket 102." During this movement

of the block 100 the door sections will have
moved. laterally to the- poesition”shown- in
Fig.'19 and will have passed. over the start
of the break .oiit’ movement.  During this

115

movement also the counterweight 40 s ef-

fective In its action on:.the upper door sec-
tion 81 as well as on the lower door section

until the block 100 has moved to the posi-
tion shown in Fig. 19 after which the por-

tion of the chain or cable between the block.

and the point 44 will remain. of constant
length ‘and ‘thevefore this portion will act
as'a link through the succeeding lateral and
inward movement of the door sections.” In
Fig. 20 the sections are shown in their in-
nermost ‘or wide .open’ position’ with ‘their
inner ends resting on the shelf bracket 104
and in ‘this position the link portion of the

120
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5 tion 44* to the upper door section 31.
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cable may be slacked as the weight is en-
tirely supported by the shelf bracket and
by the cable connection to the lower door
section. Co ’ :

Although no means has been shown in
Figs. 18-20 for breaking out the top of the
door it will be understood that brackets sim-
ilar to those shown in Figs. 11, 12 and 13
may be used if desired. Co

A slight modification of the invention
shown in Figs. 18-20 is illustrated in Fig.
21 and in this latter figure a link 105 is sub-
stituted for the portion of the cable be-
tween the block 100 and the point of conneX »
pin and slot connection is.shown at the point
444 to permit lateral movement of the door
on the shelf bracket 104 if ‘such movement
1s desired. : S

In Figs. 22 and 28 are shown other de-
vices for guiding the block 100-in its move-
ment. Fig. 22 illustrates a ‘bracket 106 in
which the path of movement of the block
100 is entirely enclosed. TFig. 23 shows a
cam 107 and illustrates a pair of rollers 108
instead -of a block 100, carried by the cable
which is connected to the upper door section,
these rollers being disposed on opposite sides
of the cam 107 and determining the path of
movement of the cable.

Tigs. 24928 inclusive illustrate still fur-
ther means for securing a vertical movement
of the door sections. In: this construction
the cable 42 from the counterweight 40 is
connected to the upper and lower door sac-
tions in the manner already described. The
vertical movement of the door sections is-in
this instance, however, obtained through a
link connection. . This link connection com-
prises a link 110 pivoted at 111 to-a fixed
point preferably by a slot and pin arrange-
ment and having a second link 112 pivotally
connected to its lower end as shown at 113.
The link 112 is pivoted at 114 to a bracket-
115 extending laterally from the door sec-
tion 31 and has formed on its lower end a .
projection 116 adapted to engage a latch
117, hereinafter described, when the -door
sections ‘are in their open position. When
the lower section is raised into-overlapping
position with the upper section the two-sec-
tions are raised vertically in unison and dur-
ing this movement the link 112 is swung in-
wardly about the pivot 113 to the position
shown in'Figs. 25 and 28 in which the pro-
jection 116 at the pivoted end of the link.
112 is disposed directly below the latch 117
pivoted at 118 to-a laterally extending por-
tion 119 formed on the link 110. The pivot
pin 114-also extends laterally from link 112
and seats in a notch 1144 formed in link 110
when the link 112 is folded. A spring 120
tends to pull the latch downwardly and a
stop - 121 limits its downward movement,-.
The latch, however, is normally retained in

432

Inoperative or raised position when the door
is closed by means of a Ing 122 formed on
the door casing. When, however, .the door
sections break -out and start their inward or
lateral movement the latch 117 is freed from
the Ing 122 by the movement of the link
and door sections and engages over the pro-

5.

“jection 116 thereby retaining the links 110

and 112 in folded position. On the reverse

movement of the parts or upon the move-

75

ment.of the door to closed position the latch

117 will-again be engaged by the lug 192

thereby releasing the -link 112 whereupon =

the parts will return to the position shown-

in Fig. 24. In this form of the invention,

therefore, it will be seen that vertical move-

ment of the door is permitted prior to the
break out and during this movement the.

counterweight 40 acts on the upper. as well -
as the lower door section. This action may -

be continued if

desired through.the initial
break out. - :

From the foregoing specification it will be’

clear that in each embodiment of the JAnven-
tion means has been provided for permitting

a vertical movement of the ‘door sections
prior to or during the break out-and that
during this movement the counterweight

mechanism is effective on both door sections,

Furthermore the vertical movement of the .

door in closing is utilized in connection with
the brackets or sockets to insure the proper

80

920

closing action and the retention of the door .

‘in closed position against lateral pressures .
~such as wind pressures. .. ... .

- Although certain specific embodiments of
the invention have heen illustrated- and- de- -
scribed, it will be understood that the in-.

vention is capable of. further modification
and that further changes in the .construc-

100,

105 -

tion and in the arrangement of the various . .

cooperating parts may be made without. de-

parting from the spirit or scope of the in- -

vention as expressed in the following claims.
- What. I-claim is:— '

1. A door arranged to move vertically and
laterally and mechanism for supportin o and.
swinging the door, said mechanism inelud--
ing means connected with the door avranged -
to have its effective length varied during the
-part of the movement of the door when the

top of the door has.a vertical component, of
movement. and . fixed during. the remainder
of the lateral door movement. = T

: -2. A door arranged to move vertically and

110

115

laterally, and mechanism for supporting and. -

swinging the door and including movable

link means connected “with the -door, said
‘link means being movable longitudinally

during the vertical rise of the top of the
door and being locked against longitudinal
movement - during - the -remainder -of the
movement of the door. .~ - o

.8 A door arranged to move vertically and

laterally and mechanism for supporting and

130
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swinging the-door, said mechanism includ-

ing mieans connected to the door interme-
diate its upper and lower edges, freely mov-
able longitudinally during the vertical rise
of the top -of the door and locked against
longitudinal movement during the remain-
der of the movement of the door. :
4. A door arranged to move vertically and
laterally and mechanism including means
connected to the door intermediate its upper

‘and ‘lower edges for supporting and swing-

ing the door, said means being variable in

length diuring the vertical rise of the top of-

the door and fixed in'length during the re-

s mainder of the door movement.

5. A door arranged to move vertically and
laterally and mechanism for supporting and

swinging ‘the door, said mechanism includ-

- ing means connected with the door arranged

23
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to have its effective length varied during the

part of the movement of the door when the
top. of the door has a vertical component
of movement and fixed during the remainder

_of the lateral door movement, and stationary
‘means engaging the upper part of the door

for guiding that part of the door during
the part of the movement of the door when
the top of the door has a vertical component
of movement. ) ,
6. A door arranged to move vertically and
laterally, and mechanism including flexible

means connected to the door intermediate:its
upper and lower edges for supporting and.
‘swinging the door, arranged to have its

effective length wvaried  during the part of
the movement of the door when the top of
the door has a vertical component of move-
ment and fixed during the remainder of the
lateral door movement. ‘ ‘

7. A door arranged for vertical and lateral -

movement, mechanism for supporting and

t=

swinging the door, said mechanism compris-

ing’ o cable connected to the door interme-

diate the upper and lower edges thereof,
counterbalancing means connected to . said
cable and operative during the vertical rise
of the top of the door and means for hold-
ing said cable against longitudinal- move-
ment during the swinging of the door,

8. A door arranged for vertical and lateral’

movement, a flexible cable connected to the
door intermediate the upper and lower edges
thereof, counterbalancing means connected
to said cable and means for retaining a part

of said cable against longitudinal movement

during a portion of the movement of the
door. - : o o

eral movement, a flexible cable connected to
the door intermediate the upper and lower
edges thereof, counterbalancing means con-
nected to said ‘cable and ‘operative during
the initial portion of the door opening moye-
ment and means for retaining the portion
of said cable between the counterweight and

-door opening movement. . :

9. A door arranged. for vertical and lat-

1,846,432

the “door against longitudinal movement

during the remaining portion of its opening

movement. S

10. A door arranged for vertical and lat-
eral movemient, a cable connected to the
door, a counterweight, a sheave for the cable
intermediate ' the ~counteirweight ‘and -door’
and means for securing a part of the cable.

against longitudinal movement at a prede- -

termined point in the opening movement of
the door, « o o L
11. A door comprising” upper and lower:

sections, a counterweight. a sheave carried
“thereby, a pair of sheaves mounted above the

door, a cable passing under-the counter-

“weight sheave and over the pair of sheaves,

one end of the ‘cable being secured.to one
door gection and the other end being con-

‘nected to the other section, and means for

securing one end portion of the cable against
longitudinal movement at a predetermined
point in the door opening movement. ‘
12. A door comprising upper and lower
sections, ‘a counterweight, a' sheave carried
thereby, a pair of sheaves mounted above the
door. a cable passing underthe counter-
weight sheave and over the pair of sheaves.
one end’of the cable being secured to one
door section and the other end being con-
nected to the other section, and means for
securing the portion of the -cable hetween
one sheave and. the: point of attachment to
the upper door section against longitudinal
movement at a predetermined point in-the
door opening movement. R
18. ‘A .door comprising:upper and lower-
sections, a counterweight, a sheave carried:
thereby, a pair of sheaves mounted above the

door, a cable passing ‘under the counter--

weight sheave and over the pair of sheaves,
one end of ‘the cable being. secured -to"one

‘door section and the other end being- con-

nected 'to the other section and means for
securing one of said pair of sheaves-against.
movement at a predetermined point in the

14.-A - door arranged. for vertical and
lateral movement, a counterweight - asso-

‘eiated therewith, 4  cable connecting - the

counterweight to the door and means en-

determined point in the door opening move--
ment for securing a “part’ of said cable
against longitudinal mevement. -

15. A door - arranged for vertical and
lateral-movement, means connected with the
door for guiding the door laterally and
cotinterbalancing imeans' connected with: the
door through said connected means and ar-
ranged to operate on the door through said
means during the vertical door movement
only. e v ‘

16. A

door  arranged - for vertical and

Tateral movement, means connected with the

door’ for. guiding the door laterally and
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counterbalancing ‘means connected with the
door through said connected means and ar-
ranged to exert a lifting force on the door
through said connected means during a por-
tion only of the door opening movement.
17. A door arranged for vertical and

~lateral movement, means connected and mov-

able with the door for guiding the door lat-
erally and counterbalancing means connected
with the door through said connected means
and arranged to exert a lifting force on the
door through said connected means during
the portion of the door movement when the
top of the door has a vertical component of
arranged - for vertical and

18. A door

lateral movement, means connected and mov-

able with the door for guiding the door lat-
erally and counterbalancing means connected
with the door through said connected means
and arranged to exert a lifting force on the
door through said connected means during
the portion of the door movement when the

top of the door has a vertical component of
movement, and stationary means engaging.

the upper part of the door for guiding that
part of the door during the part of the
movement of the door when the top of the
door has a vertical component of movement.

19. A door arranged for vertical and
Jateral movement, a sheave mounted~above

~the path of travel of the door, a counter-
weight, a cable connecting the counterweight

and door and passing over said sheave and
means including an inclined socket and a
member carried by the cable between the
sheave and door for limiting the upward
movement of -a portion of the cable at a
predetermined point in the door opening
movement,. :
20. A door arranged to move vertically

.and laterally, a’ counterweight, a connection

between the -counterweight and a point in-
termediate the upper and lower edges of the
door arranged to transmit movement of the
door to the counterweight and means for ar-
resting the movement of the connection after
the door has made a predetermined part of
its movement and so holding said connection
as to_cause it to act as a supporting link for
the door during a continuance of the door
movement. o ’

21, A door comprising upper and lower

and laterally, a counterbalancing mechanism
comprising a counterweight, a connection
between the counterweight and the upper
door section arranged to produce an upward

pull on the upper door section, and means.

for arresting the movement of said connec-
tion at a predetermined part of the move:
ment of the two door sections. ,
In witness whereof, I have hereunto set
my hand this 7th day of September, 1922.

CHARLES C. TOMKINSON. -
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-sections arranged to move together vertically .
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