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REVOLVING DOOR

Edmund Peremi, Manha.Sset, and Charles Kish,
Elmhurst, N. V., assignors to. . General Bronze
Corporaflon, Long Island Clty, N. Y., a corpora-

. tiom of Ncw York

Appllcatzon May 26,1932, Serxal No. 613 602

14 Claims.

~This" inventicn relates to revolving~doors. It
has for its object the provision of-improved con-
structions for mounting the leaves of the .door
upon the central column in ‘such manner that
the leaves may be readily folded either to per-
mit the door -to-be moved: to one side of its en-
closure - when not being ‘used, or-to permit the
leaves fo fold or collapse in case of emergency.
It is a particular object of ‘the invention to

mount leaves insuch a way ‘that they will not ‘
-sag or-.get out of alignment, either when'in ra-
dially operative position or when' collapsed Oow- -

ing {o the positive and firm plvotal support of
the “door leaves, and to the fact that sagging
and twisting .of the door leaves are prevented
when they are being folded, the pivoting of ‘the
door legves is.easily accomplished without danger
of the leaves becoming jammed. It isalso possible

" to make the door with close clearances. between

the parts, particularly between the inner vertical

edges. of the leaves and the door column, with--

out danger of binding between.the surfaces at
those points. In this way a weather: tight door

- is secured.
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Other objects of the mventlon are $o prov1de
improved weéather strlppmg means for the door;
to provide an immproved trolley construction for

supporting the door, and to provide 1mproved op-=.

erating devices for the central door plvot and
trolley latch operating head.
‘Other objects-and advantages of the mventlon

“will ‘appear from the description of certain pre-

ferrved embodiments thereof, chosen to 111ustrate
the principles of the invention.

In the accompanying drawings whlch 111us-
trate such preferred embodiments:

Figure 1 is a front elevation of a door, show-
ing the door enclosure in section;

Figure 2 is a plan. view of the doox: with the -
ceiling and parts above om1tted and showmg the

door enclosure in horizontal section; -

Wigure 3'is a view partly in elevation and part-:

ly-in central vertical section 111ustrat1ng one pre-=

ferred form: of 'the invention and showing the

lower part of the door: column, leaves, and lower

‘hinge connections of the leaves to: the door col-
umn, and showing the bottom pivot of the door

: and socket for receiving the-same.

50

- Figure 4 is:a vertical sectional.view on line
4.4 of Figure 3 showing the constructmn of one

‘of the door leaves;

© Figure b is'a horizontal section taken substan-
tially. on line 5—5 of Fig. 3 showmg two: of: the

“door. leaves . folded;

- Figure:§ is a.perspective view of ‘one of the

(CL. 20-—18)

leaf supporting blocks 111ustrated in’ Figures 3
and 5;
T*‘1gure 7 is 8 view partly in elevation and

partly in central vertical section of a modified-

construction of deor, parts-being broken away;
‘Figure 8 is'a horlzontal sectional view taken
-substantially on line 8—8 of Figure 7, showmg
two of the door leaves folded;
Figure 9 is a section on line 9—8 of Figure 7
Figure 10 is a view pa,rtly in elevation and

10

partly in central vertical section of the upper :

part of another form of door;

Pigure 11 is a similar view showmg the lower
part of the same door;

Wgure 12 is a fragmenbary view partly in-sec-

" tion showing the central part of the same door,y_

Figure 13 is a vertical sectional view of the
central part. of the'door columi shown in Fig-
ure 12, the section being at right angles to the
section shown in Figure 12;

Figure 14 is a fragmen’cary view in elevatlon

-of the portion of the door column shown in F1g-

ures 12 and 13;

Figure 15 is a horlzontal sectional view taken
on line: {5—I5 of Figure ‘11, looking upward,
showing two of the deor leaves folded;

Figures 16 and 17 are vertical sectional views
taken on lines IS—-—!B and .17—17 respectively of
l‘lgure 11

‘Figure 18 is a vertxcal sectwnal view taken on
line 18—18 of Figure 10, on 4 larger scale; =

Tigure 19 is a horizontal sectional view of the

side portion of a door leaf showmg a construc-

tion -of weather stripping;

Figure 20 is a similar view showmg a modlﬁed
form of weather stripping; ’

Figure 21 is ‘a.view partly in elevatlon andv
partly in central vertical .section showing 'the
lower. part.of another modlﬁed form of revolv-
ing door;

‘Figure 22 is a horizontal: sectxon taken substan—

“tially on line 22——22 of Flgure 21; lookmg up-

ward;
Figure 23 is & honzontal sectlonal v1eW on hne

23—23 of Figure 21,

5
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Figure 24 is a view similar to Figure 21 show- :

ing another modified construction of door;
“Figure 25 is'a horizontal sectional view taken
substantlally on line 25--25 of Figure 24, look-

" ing upward, shovvmg two of the door leaves folded;

Figure 26 is a central vertical sectional view
showing the upper hinge construction of another
modified form of revolving, door, the ceiling of

the -door enclosure being also shown in the.sec-'
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tion and said figure also showing in vertical sec-
tion a construction of supporting trolley for the
door; : ’

Figure 27 is a horizontal sectional view on line
27—27 of Figure 26, showing all the door leaves
folded;

Figure 28 is a horizontal sectional view on
line 28—28 of Figure 26 showing two of the door
leaves folded; '

Figures 29 and 30 are fragmentary views in
elevation, and Figure 31 is a fragmentary view
partly in elevation and partly in vertical section,
showing a construction of latch for operating the
ipivot slide of the door, the sectional part of
‘Figure 31 being a section taken on line 3{—31 of

- Figure -30.

Referring to the drawings in detail, particu-
larly  to Figures 1 and. 2, revolving doors cf the
character involved in the present invention com-
prise a central column 48 which is mounted to
rotate about a vertical axis and which is sus-
pended in a suitable manner in the door enclo-

“‘sure &1; and which carries a plurality of door

leaves--54. Preferably the column 48 is sus-
pended from 'a trolley 42 which is mounted to
travel on:a horizontal track 43 exiending across
the-top of the door enclosure and above the ceil-
ing 44 thereof. The latter is provided with a
slot.- 48 through which the door column passes.
At ‘the bottom of the door column is a retract-
able pivot bolt 46 which is received in a socket
47 located at the center of the floor of the door
enclosure, & second socket 48 being preferably

Cprovided near the side of the door enclosure to

receive the pivot when the door. is collapsed and
moved to one side. Latches 49 and 58 may ad-
vantageously be provided upon the track 43 to
secure the. trolley at one or the other limit of
its: movement. Mounted on the column 48 are

-the door leaves 54, usually four in number, these

leaves being attached to the column by suitable
hinge mechanisms, preferably located near the
upper and lower ends of the leaves, as indicated
at.b5.. While four leaves are illustrated and
four Jeaves are -usually used in these doors, a
different number of leaves may be utilized if
the layout of the building requires. For in-
stance  three leaves are sometimes employed,
which leaves would be mounied in a manner
similar to that described. 'These hinge mecha-
nisms permit the door leaves to be folded so
that. the door may be collapsed and moved to

one side of the door. enclosure as indicated in .

dotted lines in Figure 2. As will be understood,
cne or more of the door leaves may be folded,
and in some instances the door leaves may he
folded two and twe, so as to extend in diametri-
cally opposite positions from the central column,
in a well understood manner. Suitable means
are provided with retaining the. dcor leaves in
spaced radial position during operation, such for
instance as the chains 88. These chains are
preferably releasably secured to the leaves in
any suitable manner, for instance in one of the
manners” shown:in our applications for patent,
Serial No, 585,270, and Serial No. 592,004. By
the use of -suitable releasable connections be-
tween the door leaves, the latter may either be
released manually when it is desired to collapse
the door and move it to one side, or such releas-
able connections will: give way upon the appli-
cation . of excessive pressure to opposite leaves
of -the 'door, such as may occur in the case of a
panic, and thereby permit free passage through
both sides of the door. -

~Referring particularly to the form of door

- ly convex as shown at 182.

2,010,825

shown in Figures 3 to 6 inclusive, the central
column of the door comprises a strong support-
ing tube 78 which has two pairs of discs 7i and
T2 mounted and keyed thereon, the lowsr pair
only being shown in Figure 3. It will be under-
stocd that a similar hinge construction to that
shown in Figure 3 is mounted near the top of the
door. The disc 7f is provided with gear teeth
13 preferably exiending part way oniy across
its face. The disc 72 is spaced from the disc
71 by a flange T8 and has in its face nearest to
the disc 7! an annular groove or frack 78, A
plurality of supporting blocks 88 are mounted
in the space between the discs 7§ and 7%, each
block ‘having a curved lug &{ thereon, which
slides in the groove 6. Each biock has a por-
tion projecting beyond the discs in which is a
hole 82. A pair of blocks is provided for each
leaf of the doocr, one block being located be-
tween the discs of the top hinge 5% of the door
and one hlock being located helween the pair of
discs of the bottom hinge 55. Zacn door leaf
is provided with hinge fittings 99 which are
slotted to receive the blocks 88, and each hinge
fitting is pivoted to its block by means of a pivet
pin 8i. BHach hinge fitting is also provided with
a gear segment $2, the teeth of which mesh with
the gear teeth 13.

Figure 3 shows the bottom hinge fittings, it

being undevstood that the leaves are provided at
the top with similar hinge fittings also having
gear segments meshing with the teeth on the
upper disc similar to 7i. Where door leaves of
metal construction are utilized, each leaf pref-
erably has near its top and bottom a pair of hori-
zontal frame bars such as the channels 85 and
88 located just far enough apart to receive the
hinge fittings between them. This provides a
very strong and rigid support for the hinge fit-
tings.
_ Surrounding the supporting tube 78 of the cen-
tral column, between the upper and lower hinges,
is a sleeve (88, and this sleeve and the adjacent
edges of the door leaves are suitably shaped to
provide weather proof joints when the leaves are
in radial position. As shown, the sleeve is pro-
vided with four shallow, concave depressions 104,
and the edges of the door leaves are made slight-
Owing to the manner
of supporting and pivoting the leavss, by which
sagging and twisting thereof are prevented, the
clearances between the bottoms of the depres-
sions {8{ and the edges of the door leaves may be
magde close without danger of binding. 'To as-
sist in locating the door leaves in their radial po-
sitions, when the leaves are unfolded from col-
lapsed position, each . block 80 carries a bullet
catch 168 and in the bottom of the groove 78 in
the disc 72 four sockets are formed, spaced 90°
apart, to receive such catches. .

When the leaves are moved from their radial
positions to folded positions, as indicated by twe
of the leaves in Figure 5, it will be seen that the
lugs 8i of the blocks 89 slide in the grooves 16
and that the gear segments 92 roll around the
teeth in the disc 7f{. During this operation the
leaves pivot about the pins 81. As each leaf has
2 gear segment near each end, it is constrained
to move in a definite path, both ends of the lecaf
necessarily turning at the same speed so that
twisting or tilting of the leaf is not possible, and
perfect alignment is secured at all times. Lugs
81 travelling in the grooves 16 form very firm
supports for the leaves and they can be folded
and unfolded without danger of sagging. The
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lugs 81 arc preferably made of such length that
when the leaves.are’folded into parallelism the
ends of the lugs supporting the two inner leaves
wiil contact, thereby stopping these leaves in par-
allel positions and: assisting- in’ forming o firm
support.for these leaves when folded. .

The general principle of gear segments meshmg
w1tn gear teeth has been: uuhzed in" revolving
AAs commonly
eraployed, however, the gear segments have been
of: comparatively large radius with reference to
the ‘gears or pinions carried by.the .central col-

umn. -One result of this has been that when the
~four door leaves were folded, the -ends of the

segments on.someé of the leaves projected beyond
the planes of the adjacent leaves, ‘and it was nec-
essary to eutb away porticns of uhe legves to-clear
such: segments. -As:a consequence either
doors were not wind proof, -or it was necessary
to use spring flaps or. other expedients for tem-
porarily closing ‘these openings. -We have - dis-

covered, however,..that by using substantially.

larger gears on the central column, and by mak-
ing the radius of each segment. correspondingly
small, it is possible to.fold the leaves into paral-
lelism without having the ends of the segments
on-one leaf reach the plane of an adjacent leaf.
In this way no recesses or.-spring flaps are re-
quired in the leaves.. If the proportion: between
the radii of the gears and:Segments is properly
chosen, the outer folded leaves,.as represented
Ty the lower left hand leaf in Figure 5, clear both
the periphery of the toothed discs 2 and the seg-
ments on the adjacent leaves so that a perfectly
piane surfaced, unrecessed. leaf can be wutilized.
To accomplish the desired result, the ratio be-
tween the radius of the toothed dise and the ra-
dius of each segment should not be less than two
$0-one, and in the construction skown this ratio
1s three-to one,.and this ratio - most satisfactorily

agecmplishes the desired result. Tt will be noted
that with a leaf fully folded, the center of the
pivol 91 of the folded leaf does not qulte reach
the diameter of the toothed disc at 45° from the
initial position of ‘the leaf, but this does not
prevent the leaf from folding into.a position-par-
ailel to the other folded leaves because the ratio

.of the gear radii-is such that the surface of the
leaf will clear .the peuphery of the toothed:disc.
. The elimination of recesses.and spring flaps.in

.- the leaves is a valuable: feature, as it permits the

€35

-1
o

:eaves to present 2 smoothly finished appearance,
avoids the weakemng of the leaves with cutouts,
avoids moving parts which-may. get out of order,

and-reduces cost.

In Figures 7,8 and 9, a modlﬁed construction

of door is shown in w‘rnch the door leaves:are

pivoted to supporting blocks somewhat similar to
the supporting blocks shown in the form of door
described’ above, but in which a pin ‘and. slot
construction is-ufilized: for corl‘m"oﬂmg the move-
ment of the leaves and. keepmg th em in alignment,
in ‘place of the segment and. gear conSuructlon

Aescribed. “Referring to these - figures, .18 is the

supporting tube of the door column and to.this are

- fixed: discs 1@, {i{ near the.top of the door, and

dises 112, 113 near the bottom of the door, Each
of,the dizes has an .annular groove or track {4

therevn Mounteg Lo slide in circular paths be--

‘tween the discs are the supportmg blocks 15,

~each of which is provided with a palr of guide

© lugs 48 which slide in the:grooves or tracks (14

-7

L

i’ thepairs of dises. “The, leaves are plvoted to
the projecting arm- portions of corresponding

‘pairs.of " supporting blocks by means -of  pivot

the.

3

pins 117 which. are carned in hinge fittings. 418
mounted in the leaves. MMounted near the upper
and lower ends of the supporting tube I8 are-the
cross-members {26 and i2{; each of which is pro-
vided with: four radial guide slots 122.

ranged to-slide-in these guide slots and thereby
compel -the leaves: to fold in_ determinate paths
when p-VOL"Q about. the pivots 111; The pin and
slot construction also maintains the top and bot-
tom of each leafiin’ alignment. The hinge fittings
of the leaves are preferably provided with bullet

catches 128 which are adapted to engage'in the

( Each of .
- the leaves is provided with guide pins {23 ar=

10

guide slots.-when the leaves-are in radial position.*

The lugs {{% and the inner ends of the supporting
blocks 115 are so shaped that when the leaves are
folded
of the blocks and lugs of the inner pair of leaves

Cwill eome into contaet, ‘thereby stopping these

leaves in parallel position and assisting in prevent-

ing them from sagging or getting out of align~

ment. . In order to permit the leaves to be closely

into pairallel position, the adjacent faces

20.

folded, as shown in-the lower left hand side of -

Figure §, the leaves are recessed as indicated at
138 {o receive the ends of the arms of the cross-
members,  Spring flaps {31 are provided at each
side of these -recesses and hinged on fittings { 8
50 as to close the recesses 130 when the leaves are
in redial position, and thereby prevent the pas-
sage of .drafts. ~‘The supporting tube 10 is pref-
erably enclosed within a sleeve §48 which is suit-

_ably formed to make  weather tight joints with

the edges of the leaves.--As shown in Figure 9,
slesve {49 is provided with the concave recesses
{84 which Teceive the convex edges (42 of ‘the
leaves, .

In Figures 10 to 17, inclusive, another mogdified
construction of door is shown. 170 is the support~

_ing tube which has fixed near its upper and lower

ends discs 151, Each of these discs has in its lower
face a circumferential guide groove or track {53,
which preferably is of polygonal form with round-
ed -corners..- Also formed-in the lower face of
each disc are four radial guide grooves (55 whlch
intersect the. circumferential guide grooves {§

Rach of the leaves 54 is provided with upper and'
lower hinge fittings 188 and {87 respectively and

~each’ of these fittings carries two pins-158 and

189, Each of the pins 158 has pivoted on its end
& pivot slide or supporting block 188, the outer
Tace 161 of ‘which is curved preferably t¢ a radius
equal . to- the, radius of the outer wall of the
round- cornered portions of the circumferential
guide groove or track.. The inner face 162 of
each block-is preferably flat so that the blocks
are narrower at the ends than-in the center.
The blocks are-of such form that they. will travel
around the round cornered polygonal grooves, as

“clearly shown in Figure 15. . When the door leaves

are in radial position, the faces of these. blocks
will seat firmly against the outer walls of ‘the

“round cornered portions of the circumferential

grooves, spanning: the grooves. 155; as-shown at
the right - hand side of Figure 15." The blocks (50
and pivets {68 thus provide means-for supperting

40

45

50 -

55

60

_the leaves frmly and preventing sagging. Each

of the pins 159 carries at its end a gmde,,blouk .

G5 which slides in one of thie radial guide grooves
£85. - These blocks 165, sliding in the radisi
£rooves, serve to consirain the leaves to move in
definite paths' when being closed or opened, and
prevent: the tons and nottoms of ‘the leaves from
getiing out of alignment. Blocks. i80 are prefer-
ably made of such length that the adjacent ends
OI uhv bloeks -on. the two inner leaves W111 come




4

10

into contact when the leaves are folded into par-
allelism, thereby stopping arnd assisting in sup-
porting these leaves in ‘such parallel position.. To

ermit ‘the leaves to be closely folded, as shown
at the left hand side of Figure 15, each of the
legves is provided with recesses {70 to receive the
projecting portions of the corresponding discs.
Suitable flap means mounted in the hinge fittings
are provided for closing these recesses when the
door leaves are in radial position, so as to pre-
vent the passage of drafts. As'shown in Figures
10,-11, 15,16 and 17, a single flap member {71
is' provided centrally in each recess, such flap
member being hinged along its lower edge, as
shown at (72, and-havihg at one end a projecting
lug 173 which is engaged by the flat head {714 of &
plunger 175 misunied in a recess in the hinge fit-
ting, and urged upwardly by a spring {76, When

the flap is pushied ic-one side or the other, by

engagement with' the edge of the ‘disc {51, as
shown in Figure 15, the projection 173 will force
down’ the plunger (75 and upon release of the
pressure on the flap, the spring 178 will raise the

~ plunger and return the flap to vertical position.

™
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In the construction above described, the sup-
porting tube 78 'of the central door column is en-
closed within o °1e<=vr= {80 extending between the
upper and lower discs {51, the sleeve {80 being of
smaller digameter than the column sleeves shown in
the ‘modifications described above, and having
concave recsssed portions 181 depressed therein,
thsinner surfaces of the bottoms of which contact
with the surface of the supporting tube 19, thereby
giving added strength and assisting in preventing

v gecidental deformation of the sleeve,

In Figures 12, 13, and 14, a construction: for
locking the operating ‘dévice for the central door
pivot and for the trolley latches is illustrated, this
locking device being applicable to any of the coor
consuuctlons showh or other similar door con-
structions. ~'As will be understood, the door has a
central pivet 4% at the bottom of the column and
a latch operating head {89 at the top of the col-
umn (see Fig.'1). These two members are con-

- nected by rods {81 with a slide £92 locate‘d at a

convenient point in the door column. The slide
162 has - hole 193 therein adapted to receive a
suitable key or tool {194 (Fig. 13), which may be
inserted into tne hole through a slot 185 in the
sleeve 189 and a slot {96 in the supportmg trbe
78. A sliding shield 197 is preferably provided
for closing all but the lowest part of the slot {5,
the ‘shield being mounted to slide between the
tube T8 and the sleeve 189 and being limited in
its movement by the engagement of a flange 58
on the back of the shield with the head of a screw
199 inserted in the tube 78 Attached to the side

of the tibe 78 opposite to the slot 198 is a block

288 ‘having two recesses therein, in which are
motinted’ respectlvely locking pins 281 and 202,
each of which is normally urged inwardly by a
spring 288, 'When the slide 182 is in its lower
position, es shown in Figure 13, the locking nin
281 will enter the hole 193 and prevent the slide
a92”ﬁ’om moving upwardly, thereby positively

ocking ‘the bottom pivot of the door in its socket
When it is desired to collapse and shift the door
to the side of its enclosure, the key 194 is inserted
in #He hole 183 and pushed against the end of the
pin 281, thereby pushing said pin ouf of the hole
193, -and permitting the slide 192 to be moved
tpwardly by means of the key. When the slide
has been moved to its upber position’ with the
pl\'ot and trolley lateh dlsengaged the hole 193
is opp051te 1o the lockln pin-282 and upon the
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withdrawal of the key {94 this pin will snap into
the hole and retain the- slide in raised position
until the key is again inserted

Figures 16 to 20 inclusive show a suitable con-
struction of weather strip which may be used with
any of the revolving doors shown, or with other
revolving door constluctlons Figures 16 and 17
show the bottom strip for the door, comprising a
flexible strip 218 of felt, rubber or the like mount-
ed in the bottom channel of a door leaf by means
of the clamping strips 241 which may be of wood,
metal, or other suitable material Figure 18 shows
a coustruction of weather strip at the top of the
door leaf, comprising a strip 245 of felt, rubber or
other suitable flexible material clamped between
a pair'of serrated jaws 215 and £47. 'The jaw 2i6
is formed on the channel member 218, fixed to
the top rail of the door leaf, while the jaw 217 is
formed on a curved strip member 229 which is
removably attached to the opposite flange of the
channel member 2¢8 from that which carries the
fixed jaw 2{8. “The removable jaw strip-22§ has
arib 221 on its inner edge which bears in a groove
222 in the side of the channel member 218, and
clamping screws 228 are provided by which the
strip 228 may be drawn towards the flange of the
channel member 218 and thereby firmly clamp the
weather strip between the serrated jaws. This
construction holds the weather strip very firmly
and at the same time permits its adjustment in
case of wear or replacement. Figure 19 shows a
similar construction applied to the weather strip
at the side of the door leaf which engages the
inner surface of the door enclosure 4{. The
weather strip at the side of the door leaf prefer-
ably comprises a tapered rubber strip 225 which
has attached to its edge a wear strip 226 of felt,

composition rubber or the like.

Figure 20 shows a modified construction of
weather | strip at the side of the door leaf in which
a tapered composition rubber, felt or the like,
weather strip 230 is employed which carries a
wear strip 226 and which has an enlarged base
231 which is received in a groove 232 formed in
the edge of the door leaf. One wall 233 of the
groove is made removable so as to permit in-
sertion and removal of the weather strip. .

Tin Pgures 21, 22°and 23 another form of hinge
construction for securing the door leaves to the
central door column is illustrated. As shown in
these figures, the supporting tube 78 of the door
column has fixed to its lower end a disc 248,
it being understood that a similar disc, not shown,
is secured to the upper end of the tube. The
disc 248 is of somewhat polygonal outline and
has at each of the corners a vertical notch 241,
In the top face of the disc 248 is an annular
groove or track 242 and in the lower face of the
disc are cut four radial grooves 243, the walls
of which merge into the diverging curved sur-
faces 244, as shown in Figure 22, so as to form
what may be described as flaring mouths for the
grooves. - Mounted below the dise 242 and fixed
thereto is a cross—member 258 having four short
arms in the end of each of which is & notch
251, -The door leaves 54 are each provided with
a lower hinge fitting 255 and with a similar up-
per hinge fitting not shown. Mounted in each
hinge fitting is a pin 256 which carries a guide
roller 257 travelling in the annular guide groove

or track 282. Each hinge fitting also carries a
pin 269 which is adapted to travel in one of the
radial grooves 243 and which follows one of the
diverging curved surfaces 244 when the door leaf
is folded, ‘as shown af the left hand side of

(3

10

15

20

30

40

45

50

55

60

65

70

75



10

15°

20-.

25

2,010,825

Figure 22.- The hinge fittings ate also-provided

with lugs 263 adapted to engage with the proper

Rotches 251 when the leaves are fully collapsed,
So as to support-the leaves against sagging -in

' that position. - The adjacent lugs 263 on the hinge

fittings -of the inner pair of leaves are adapted

_to contact when the leaves are folded into par-

allel -position 50" as" to stop the leaves in that

position. -Each- leaf -is ~firmly supported and-

caused o move in 4 constrained path; by the en-
gagement of rollers 267-on-the ‘pins 256 at the

top“and bottom of each leaf, in the correspond- -

ing annular grooves in ‘the dises and-by the

engagement of -the pins 260:in'the Tadial grooves:
243.  When the leaves are fully folded one-of the -

lugs 263 on each of the outer leaves; the-pins
260 -of -which have lef: the radial grooves “243;
will engage with one of the notches 251 and there-
by firmly support such- leaves -against sagging,
Asin the forms of door described above, the sup=
Dorting tube T8 of the door is enclosed within'a
suitablé sleeve 210; as shown in-Figure 23. In
order to enable the leaves to fold closely thes!
are slotted as indicated at 215, so-as to receive
the edges of the discs 240" To ‘close the outer
part ‘of such slots when-the leaves:are in radial
Dosition, spring flaps 276 arg provided which are
pivoted on vertical pivots 271.. When the leaves
are "in radial’ position;  the ends of these faps

:‘extend into the grooves 28{, -

~_Another form' of door- hinge construction is
sthn in Pigures 24 and 25 which is simila,r in
many- respects to- the - construction shown in,

Figures 21 {0 23. " In this construction upper and
" lewer discs are fixed to the supporting ‘tube 14,

the lower disc only being shown at 280. Each .-
- 0f these dises has a-guide groove or track-261

In‘ its upper face,; the’ groove being formed of
four arc shaped sections asindicated in Figure 25;
adjacent-sections joining in“the cusp=like inter-=
sections-292, = . - e _

. Inthe lower face-of the disc are formed radial
grooves ‘283, the walls of ‘which merge. info-out<
wardly diverging walls 294 50 as to form flaring

‘mouths for the“groove_s. " Fixed in‘the lower face
-of -the -disc are four ‘bearing pins'295. The door

leaves are provided with hinge fittings 296 which

carry pins 297 on the ends of which are mounted

rollers 298--whicktravel -in the circumferential
guide grooves 291.  The hinge fittings also carry
bing 300 'which travel in the radial grooves 293,
and-which, when the door-leaves-are completely

folded as shown at-the lower left side of Fig="-.

ure 25, travel on the curved surfaces 294, The

“hinge fittings 296 are-also provided with- lugs

348 adapted to engage ‘with the proper pins 295

‘Whenthe door- leaves ‘are fully collapsed so “as

to support “the-leaves against’ sagging when in
that position. - The adjacent lugs 303 on the in-

ner pair of leaves are adapted to contact when.
the leaves are folded into parallelism, and there-
bystop the leaves in that position. “To prevent

~leakage through the slots in the leaves which

are' formed- to clear the edges of-the discs 280,
spring flaps 306 are provided. e
Referring to Figures:26-10-28 inclusive, these
show another ‘modified-form: of revglving door in
which -the ~supporting tube 18 has ‘rotatably
motnted upon it near its upper end; a set-of four

+hinge -arms, one-of ‘which is pivoted to-each door

leaf. - A“similar -set of hinge arms’(not- shown)

is mourited” on--the lower part -of-the tube 10,

‘These ‘hinge armis comprise body rings 318 and
arm portions 311 and are arranged in-pairs, one

- -arm’portion of each said -pairs being offset from

arm projecting from the body ring in the other
member of the pair. - The two pairs of arms are
spaced- from- one ‘another and ‘between them is
fixed to the tube 70 a pinion 315 The body rings
on-the arms are retained against:longitudinal
moveinent in ‘any-$uitable manner as by collars
3i6 and $I7 fixed to-the tube 19, which collars

* also -geeurely hold 'in position the sleeve sections-

36%. The door leaves are provided -with hinge
flitings at 820 which carry pivot pins 821 passing
through heles-in the ends of their respeciive hinge
aitms. Each of the hinge fittings 820 is also pro-
vided with a gear segment 323, the segments on
two-opposite Iéaves being located in one planeand
the segments on the 'two leaves at right -angles
thereto being located-in a different plane; biit all
of sald segments being constantly in mesh with the
binion 218. - For locating the leaves in alinement
witi the hinge arm when opening the door, that

is, moving its leaves into radial position, bullet.

catches 339 may be provided: in each hinge fitting,
adapted to engage in notchesin the £nds of cor-
responding hinge arms. -The hinge fittings have
recesses 332- therein to-permit the leaves to folg
and clear the hinge arms of-adjacent leaves, as
shown in Figure 27, and also to clear the ends of
the segments 323, as shown in Figure 28. Spring
fiaps are provided for normally closing the open-
ings to these recesses, two pairs of- flaps being
shown for each recess.
horizontal flaps 235 which are adapted to be
moved-out of -the way. by engagement: with the

its body ring 0 as to lie in the same plane as the-

These two pairs comprise .
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endsof segments 328, while vertically hinged flaps

336 are engaged and moved out of “the way by
the pivet-arms, - - - - e )

-In Figure 26 an improved trolley construction is
llustrated-which is applicable to-any of the forms
of revolving deor described or other similar doors:
This -construction comprises a trolley. body 343
mounted-on wheels 341 -which run on the tracks 43;
In the center of the trolley body is a spherical cup
342‘with an opening 343 in the bottom, through
which-the supporting tube 70 projects. - Mounted
to"slide in ‘the spherical cup is a pearing block
345 having a spherical bottom surface fitting the
spherical cup and having a recess at the top
thereof which receives an antifrictionbearing 347,
Mounted on -the upper end-of the tube 10 is a
block 348 which is ‘preferably adjustably secured

" to -the -tube 18 by suitable means such. ‘as the
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screw-thread ‘349, “The block 348 preferably has -

a: skirt 380, - which projects over the-upper edge of
the block 348 so as to prevent dust from getting
into-the bearing. A latch strike plate 352 is

mounted .on -the trolley by ‘means of supporting -

brackets 353 and engages with one or the other
of the pivoted latching devices'48 or 56 shown in

“Figure 1. The construction of these latches is

more fully described and claimed in our applica-
tion, Serial No. 585,270, filed January 7, 1932. o
_Pigures- 29,30 and 31 illustrate an improved

ating the slide 369 to which are connected the
rods 361 and 362 which operate the latch releas-
ing head and ‘bottom- pivot for ‘the ‘door. ‘The

slide operating devices comprise a pin 363 fixed

In' the slide 360 and passing-through a slot ‘364

in’the tube 19, and a slot 365 in the outer face -
~of one of the wvertical ribs 866 of the sleeve 367

which-encloses'the tube 10. = At the bottom of the
slot 365 is an enlargement 358.forming a finger
recess. ” Pivoted to the end of the pin 363 is an
arm 370. - Wheri the inner edge of the door leaf
which is' adapted to engage with the rib 3686, is
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: the folded down shde opera.tlng arm 310.

10

e
moved to its radial position, it will seat agamSu
this rib and close and conceal the. slot:.365 and

When
thls door leaf is swung to one side, however, the

‘arm may be moved outwardly, whereupon it may

be ut1hzed to lift the slide and the operating
1ods connecLed thereto. At the upper end of the
slot 395 is an ofiset pornon 380 and the slide may
be rotated shghtly so that the pin 383 will engage
with such . ofiset portion and thereby hold the

: sllde ra*sed

20

25.

. gagement in sald track, and outwardly extend-

30

35.

Whlle we have 1llust1ated and descnbed in de-
tall cervain prelened forms of our invention, it
is to be understood tha,t chances may be made

B therem and the 1nventlon embodied in other
’ structures

“ourselves to the specific constructions illustrated,

We do not therefore, desive to limit
but 1ntend to cover our 1nventlon broadly in whai-
eyer f01m its prmolple may be utilized.

We claim:

i. In a revolving o.oor ‘a cenural supp01t1ng
column a plurahty of door leaves, a disc mount-
ed on the colwinn and having a circumiferential
track therein, suppol ting members-for the leaves
inecluding blocks ha,vmg sl1d1ng nou-vOuatlve en-

ing arms rigid with said blocks and having pivotal
connections with the respective leaves outside
said track and means for constraining said leaves
to move in, predetermined paths when iolded.
“2.In & revolving door, a centl al supporting
column a plurahty of - door leaves discs mounted
on the column and ha,vmg c1rcumfel ential tracks
thereln, supporting members for. said leaves in-
cludmg elongated block portlons ‘shaped to slide

* without rotating in said tracks, pivots .connect-
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ing said leaves with said supporting. members
outs1de the mrcumferences of said tracks, and
means on the central support dlsposed wholly

“within the paths of said pivots. for. c:on:-stieunmcr
- the leaves fo move in predetermined paths when '

moved about said pivots.

3. In a revolving door, a central supportmg
column, a pluralify of door leaves, discs mounted
on said column Having circumferential tracks
therein, supporting arms for the leaves having
block portions sliding in said tracks and arm por-
tions projecting radially outward beyond said

. tracks, and pivots connecting said leaves with

said projecting arm portions at ‘points outside

- of said tracks.’

4. In a revolving door, a central supportlng col-
umn, a plurality of door leaves, discs mounted

_on said column having circumferential tracks

therein, supporting arms for the leaves having
block portions sliding in said tracks and arm
portlons projecting radially outward beyond the
peripheries of said d1scs, and pivots connecting
said leaves with said projecting arm portions at
points outsuie of the peripheries of said discs.

5. In a revolving door, a central supporting )

column, a plurality of door leaves, upper and
lower pairs of discs mounted on said column, leaf
supporting, arms mounted befween each pair of
discs and projecting beyond the peripheries
thereof, at. least.one disc of each pair having
a circumferential- track in that face thereof
nearest to the companion disc, each of said sup-
portmg‘ arms- having -a. portion sliding in said
track, and pivots connecting the projecting por-
tions of said Supportmg arms Wlth the respect1ve
leaves. »

6.-In a revolvmg dom a central supporting
column, a plurality of door. leaves, upper and
lower pairs of dlSCS mounted on- sa1d column, leaf
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supporting- arms mounted between each pair of -

discs and pIOJectmg beyond the perlphenes
thereox at least one .disc of each palr having a
c1rcumferent1a1 track in that face therecf nearest
to the companion dlSC -each of sald supporting

‘arms havmg a portlon sl1dmg in sa1d track, and
plvots conneotmg the pr oaectlng portlons of said.

supportmg arms with the respective leaves, at
least one.of each of sald pairs of discs having
gear teeth theleon, and geal segments on each
leaf meshlng with sald gear teeth.

7.Ina revolvmg d001 a central supporting col-

umn a plulahty of door leaves, upper and lower
palrs of discs mounted on said oolumn leaf sup-
porting arms mounted between eacn pair of discs
and prOJectlng beyond tne perlpnenes thereof
at least one disc of each pair having a circum-
ferential track in that face thereot nearest to
the eompamon dise, each of said supporting arms
ha.vmg a portion shdmg in said frack, pivots
connecting the pro;jectlng pmtmns of said sup-~
porting arms with the respectlve leaves, at least
one of each OL said pairs -of dlSCS having gear
téeth thereon, and gear segments on each leaf
meshing - with said gear teeth, the radii of the
toothed portions of said discs. belng not less than
fwice the radii of the gear segments of the leaves.

8. Ina revolving door, a central suppor ting col-
umn, a plurality of door leaves, upper and lower
pairs of discs mounted on sald column, leaf sup-
porting arms mounted between each pair of
discs and pro,lectmg beyond ‘the periphetres there-
of, at least one disc of each pair having a cir-
cumferential track in that face thereof nearest
{0 the companion disc, each of said supporting
arms having & portion sliding in said track, pivots
connecting the ‘projecting por tions of said sup-
porting arms with the ‘respective leaves, at least
one. of each -of said pans of dlSCS having gear
teeth thereon, and gear segments’ on each leaf
meéshing with said geéar teeth, the ratio of the
radii of the toothed portions of said discs. to
the radii of said geal segments being such that
the leaves may be folded into parallelism with-
out contaet between the inner iaces of the two
outer door leaves and .the ends of the teeth
on. either the discs or gear segments of the ad-
jacent door leaves, and without interference be-
tween the gear segments on the inner adjacent
leaves.

9.Ina revolvmg door, a central supportmg col-
umn, & plurality of ‘door leaves, means for p1vota1-
1y supporting each leaf 50 that it may have piv-
otal movement about an axis lying between the
side planes of the leaf and parallel to the column
axis and so that it may also have pivotal move-
ment about the axis of said central column, and
cooperating means controlling the relations of the
movements of the leaves about said axes, com-
prising a toothed disc fixed to said column and
common to all the leaves, and a gear segment
fixed on each leaf concentric with the outer pivot
theleor and outside said toothed disc for mesh-
ing with said toothed disc, the radius of said
‘toothed dise being not less than twice the radlus
of- one of said segments.

10. In a revolving door, a central  supporting
column, a plurality of door leaves, means for piv-
otally supporting each leaf so that it may have
pivotal movement about an axis lying between
the side.planes of the leaf and parallel to the
column axis and so that it may also have pivotal
movement about the axis of said central column,
and coope’rating’ ‘means controlling the relations
of the movements of the leaves about said axes,
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: combrising a toothed disc fized o said column

and common to all the leaves, and a gear segment
fixed on each leaf and meshing with said toothed
disc, the radius of said toothed -disc being sub-

ntially three times the radius of one of said -

qe‘rments ‘

~1l.In a vevolvmg door, -a central supporting
column, a D?uxa,hty of door leaves, toothed discs
mounted on sz,ld column, -supporting arms mov-
ably suppoerted from ‘said column so as to. have

- Iimited rotative movement about said- column,

pivots connecting said leaves. to said supporting
arms, and gear segments carried by said leaves
and meshing with said toothed discs, the axes of
said. gear segments coinciding with the axis. of
the pivots of the respeciive leaves and the pitch
diameters.of the sezments being greater than the
thickness of the leaves the ratio of the radii of
said toothed discs to the radii of said gear seg-

ments beitig such that when the leaves are folded -

into substantial :parallelism the .inner planes of
the two outer leaves will clear the ends of the

teeth on the toothed discs and on the segments ™

on the adjacent door leaves, whereby no recessing
of the leaves is required to clear such teeth when

o .the leaves are folded.

12. In reveolving dgor construction, a--central
supporting column, a plurality of ‘leaves, ‘hinge
members: for ‘all of the leaves carried by said

ccolumn in a common plane perpendicular-to the

column, each leaf being pivotally: connected with
one of the hinge: members, and: opposed guide
ed on uh@ central support and pro-

viding opposed, parallel faces at opposite sides of

-sthe plane of the hinge members for- supporting

'pivots ¢

and guiding the hinge members in said plane, one
of said guide membBers being recessed to interfit

. With porticns of all the hinge members to con-

trol movements of the latter in said plane.

13. In g revelving door, a central supporting
eoluinn, a plurality of door leaves, upper and lower
pairs of discs mounted on said column, leaf sup-~

porting arms mounted between each pair of discs

and projecting beyond the peripheries thereof, at
least one disc of each pair having a circumfer~
ential track in that face thereof nearest to the

companicn disc, each of 'said supporting arms -

having a portion siiding in one of said tracks,
onnecting the projecting portions of said
supporting ‘arms with the respective leaves at
points spaced from the inner edges of said leaves,
cross-arm members fixed to said supporting col-
umi, said members’ having radial guide slots
therein, and guide pins carried by said leaves near
the inner edges thereof and anaﬂged to shde in
said radial slots.

14. In a revolving door, a central supportmg
column, a plurality of door leaves, discs mounted
on the columin having ecircumferential tracks
therein, suppoirting members for said leaves in-
cluding bicek portions shaped fo slide without
rotating in said tracks, the block portions at-
tached to a pair of adjacent leaves being adapted
to contact when said leaves are folded in parai-

-lelism, pivets connecting said leaves with said

supporting members, and means for constraining

~ the leaves.to move in predetermined paths when
moved about said pivots. :

EDMUND  PEREMI.
CHARLES KISH,
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