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To all whom vt may concern:

Be it known that I, Turopminus VAN
KANNEL, a citizen of the United States, re-
siding at 519 West One Hundred and IF 01'ty-
fourth street, New York, county of New

- York, and State of New Y01L, have invented

certain new and useful Improvements 1n
Revolving Doors with Non-Concentric Cas-
Inges, tully described and represented in the
tollowmo specification and the accompany-
ing drawings, forming a part of the same.

The obje(,t of this invention is to provide
a construction for a revolving door, so that,
with a door of given dmmeter the entrance
and exit to the casing may be wider than
those heretofore attanmblt, with the circular
caslngs 1n common use.

Where a circular casing is used for a re-
volving door, the 1nlet and outlet of the cas-
Ing embrace only ninety degrees of the cir-
(,l(-.,, and thus afford a passageway which has
only seven-tenths of the width of the casing.

In the present invention, a casing h.meﬂ
sides non-concentric, or with part allel w 1llt~
15 used In connection with an expansible ro-
tatable door having wings which are pro-
Jectable to a ﬁledtel or less extent from the
ax1s ot the dool and which are guided dur-
g the rotary movement of the door so that
their outer ends follow the non-concentric
line of the casing and maintain a contact
therewith to plwmt the ngress of wind
and dust. The door 1s made ekpimblb]e by
providing a hinge - body upon the center
spindle of the door and jointing the wings
thereto transversely to the radius of the
hinge-body, so that the edﬂe% of the wings
may move outwardly by Lmnmﬂ the body 1n
relation to the wings. Such fuir ning ot the
body causes the wings to swing to pmltlous
more or less : )pr(m(,hmg a radius to the axis
of the door, the outer edges of the wings be-
ing carried outward the more they approach
the radial line, and such expansion of the
door enables the edoes of the wings to follow
a casing of non- con('f-nul(, LhithCtCl‘ By
making “the opposite walls of the casing of
SV mmetrical character as is common, all the
wings may be suitably actuated so that their
ed%s move simultaneously in similar paths;
the wi mgs not in contact with the walls thus
tre {wolmn through paths similar to those
which are in contact. Any means may be
used to guide the edges of the wings almlg
the wall of the casing; and 1n pmctlce, 1

E
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|

find it desirable to provide each wing with
a guide roller fitted mnto contact with a cam
or with the wall of the casing. Where a
cam 18 used above the tops of the WIings,
outlde-rollers are carried by vertically Mov-
able bolts which may be drawn downward
to clear the cam, when 1t 1s desired to col-
lapse the doors to form an open passageway.

The walls of the door-casing are made of
suttable length to maintain a contact at all
times with wings at opposite sides of the
door, and 1t 1s found that a cam adapted to
operate smoothly upon the door-wings re-
quires that a slight inward curve be formed
at the ends of the casing-walls.  This will
blu uuduatood by reference to the annexed
lr:

t:)? :
Figure 1 is an elevation of a door con-

structed with my mnprovement; Iig. 2 1s a
cross section ot the top of the casing on line
2—2 1n Ifig. 3, with an elevation of the up-
per ends of the lateral wmﬂs, and the cdge
of the center wing. Tig. 8 is a plan of the
casing, the 11111% body a,nd the revolving
wings atlached thewt(} with the walls at the
sides of the doorw: IY two of the wings
touching the middle part of the casing-
walls; Ifi 1. 4 shows the L(Jp of the casing,
with the side walls of the casing m dotied
lines, and showing the guide rollers as in
[F1o. 35 Fie. 515 a me similar to I 1. 3 with
two of the wings in contact with the end
curved portions 0[ the walls; Ifig. 6 shows
the top of the casing with the side walls of
the casing In dotted lines and Sh(}Wlllﬂ the
outde- rollers as in i 12, 5, Ifies. T and 3 are
like I 1os, 5 and 6, bu{ with a L(}l‘ltinuously
curved casing; B w 9 1s an elevation of the
hinge-body ad connections broken ab thé
lmddl{, for want of room; and Iig. 10 1s a

plan of the same. If1e. 11 shows the WIS
connee ul with the 11111% body by spring-
butts. I1e. 12 shows a casing with straieht

parallcl side walls. Arrows show the diree-

tion of rotation.

In Figs. 8 to 6, a designates the side-walls
of the casing formed parallel with one an-
other thmuuhou{ the greater part 01 their
length, but Tavi ing inward curves @’ at the
ends. b (le%mnato% the door-spindle at the
center of the casing, with a hmne—body %
11101111[@(1 thercon and provided with hinge-
seats @ corresponding in number with the
iour wings ¢. The wings are hinged to the

.u-

seats by hmﬂes 7, shown in several of the
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figures, but lettered only in Fig. 7 and are

extended from the seats transversely to a
radial line drawn from the spindle to each
seat, the wings assuming different angles to
such radial line when at the middle of the
sicle-walls as in Ifig. 3, and near the ends of
the side-walls as in Fig. 5. In Fig. 3, the
hinge-body 1s shown rectangular, and in Fig.
5 the four bars project radially from the
spindle with the hinge-seats upon their outer
ends, and 1t will be noticed that such hinge-

body 1s turned very materially in relation to

the wings, and the wings opened materially
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are drawn below the roof-plate

upon their hinges; in moving from the mid-
dle portion of the side-walls as in TFig. 8, to
the ends as 1n Ifig. 5. Spring hinges press
the wings constantly outward. S
A roof-plate f is shown in Fig. 2 fitted to

the spindle above the top of the wings and

furnished with four slots ¢ one extended
along the line of each wing, through which
a roller % 1s extended from the top of the
wing into contact with a cam 4, 4, &, sus-
tained upon the top of the casing. The cam
18 shown with a continuous curve extending
around the inner side of a nearly rectangu-
lar opening in a cam-plate I, the curve hav-
mg convex portions as ¢, adjacent to the
middle of each side-wall, and concave por-
tions 7 adjacent to the curved end portions
of such walls. The corner curves 7 are con-
nected by transverse portions % of the same
curvature as the portions 2. A bridge b’ is
supported upon the cam-plate I and ex-
tended across the cam-opening to support
the top of the door-spindle 4. (Figs. 2
and 6.) The roller /4 is carried by a bolt 4’
movable vertically in a housing / attached

to the face of the door-wing near the top,

and a knob m upon the bolt, which is mov-
able 1n a slot in the housing, serves to move
the bolt vertically and to lock it in its upper

‘position, by turning the shank of the knob

mto the notch in the housing, as shown at
the right hand side of Fig. 2. The bolt is
provided beneath the roller 4 with a roller
/i’ to fit the slot in the roof-plate £, both rolls
turning independently upon the bolt; but
when the bolt 1s lowered both of the rollers
7 and the
wings can be turned freely upon their
hinges. Two of the wings may thus be re-
leased at any time and folded each along

side one of the intermediate wings, when an
~open passageway through the casing is de-

sired. The rollers 4 are, by the construc-
tion, alwavs at a uniform distance from the
y y |

flaps ¢” upon the outer edges of the door-

wings, and the curve of the cam wherever
the roller contacts with it, is therefore at an
equal distance from the side-wall of the cas-
ing where the wing is to contact therewith.
With four wings in the door, the roof-
plate / has four equidistant slots ¢ which
hold the wings in all positions at ninety de-

947,504

grees from one another; but the spindle can-
not be connected rigidly with both the roof-
plate and the hinge-body ¢, as such hinge-
body and roof-plate have an oscillating
movement, 1 relation to one another, four
times during each rotation of the door.
This 1s apparent from the position of the
slots 1n relation to the seats ¢ of the hinge-

body, as shown in Figs. 4 and 6, the slots

showing the position of the roof-plate while
the seats show the position of the hinge-body
in relation thereto. The roof-plate is pret-
erably attached to the spindle as by the hub
and flange » 1n Fig. 2, and the hinge-body
fitted to turn loosely upon the spindle by
means of a central hub ¢’. The hinge-body
and roof-plate may be connected with the
spindle 1n any manner to rotate independ-
ently of one another. _

The wall p of a building containing the
doorway o 1s shown in Figs. 3 and 5, with
the side-walls of the casing fitted to such
doorway, and 1t 1s obvious that the passage-
way through the casing is contracted only a
very little by the curved portions ¢ at its
opposite ends, thus affording much freer in-
gress and egress than with a circular casing
having ninety degrees opening.

Figs. 7 and 8 show a casing with continu-
ous curvature in each of the side walls, and
the opening contracted the same as with the
parallel walls having curved ends in Fig. 3,
and If1g. 12 shows a casing with straight
parallel side walls, the wings 1n such latter
construction necessarily requiring a greater
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degree of extension than if the ends of the

side walls were curved. Owing to the con-
nection of the wings to the hinge-body and
the engagement of their rollers 2 with the
roof-plate f, the movement of each wing is
communicated to all the others and a cam
operating upon one wing only would pro-
duce 1cdentical movements in the other wings,
as 1mdicated by dotted lines ¢? in Tfig. 3. It
's preferable, however, to have four identical
cams to operate stmultaneously upon the four
rolls so as to diminish the strain imposed
upon the rollers and thus increase their
smoothness of operation and durability.
Such continuous cams are shown in Figs. 4
and 6, but Ifig. 8 shows only two of the cam
surfaces with clearance between their oppo-
site ends where the rollers pass across the

casing irom one side to the other coming

imto contact with the cam surface by the
dotted curve %, 1n which curve the roller is

moved by the operation of the other rollers

already 1n contact with the cam surfaces.

Tt will be observed that such line makes an

obtuse angle with the curve of the cam and
thus produces a sudden contact of the roller
therewith, which undesirable effect is avoid-
et with the short curves formed upon the
ends of the straight-sided casing shown in

If1g. 3.
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With the casing shown in Fig. 8, or the | the other wings, which is due to the means

asing having cmnpleiely %tmwht Sl(]b‘ﬁ, a4
shown in I*Iﬂ 12, a cam similar to that
shown 1n IFig. 4 may be used and propor-

tioned to lmld the wings i contact with the ;
| edges of the wings, (that 1s the flaps ¢’ upon

side walls until they are near the ends, and

 then to draw them gradually away from
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without the use of springs.

hand side Of the cam in I[hg.

CVer,

the same so as to maintain an easy movement
of the rollers over the cam surface.
spring-hinges are shown m [igs. 9, 10 and

The

11 to press the wings c*nmtanﬂy outw.;ud
for the purpose of holding the rollers 1in
contact with the cam sur imf'e% but the cam

may be formed with a groove 1o fit the OP-

posite sicdes of the rollers 4 and thus move
the doors inward and outward positively
A portion of
such cam groove 1s mdicated on the right
4, the 1nner
portion » of the cam groove beum secured
to the outer portion by bridee-pieces .
The use of a spring which holds the roller
firmly against the cam SUY face avolds, how-
the shocks and jars which arise 1n
mov mfr a 1roller through a cam groove hav-
Ing reverse curves and lost motion.

The square hinge-body ¢ 1s shown hollow
in Ifigs, 9 and 10 fitted to turn on the spindle
1 by spiders 8 secured on the ends of the body,
and which have lugs 4 projected over the
corners of the body to receive the hinge-
pintles 5 of the wings. Hinge-ears 6 are
shown upon the wings and spiral springs 7
connected with such ears are wound around

the pintles and are secured to the lugs 4

under a tension to throw the wings con-
stantly outward.

In Fig. 11, the wings are shown connected
with the corners of the hinge-body by
spring-butts 8 which may be of any ordi-

nary construction and adjusted to press the |

wings constantly outward from the body.
Instead of a roof-plate, the slots may be

formecd 1n a four ..rumed S])ldE‘I‘ 2, as shown

in Ifig. 12, to hold the wings in their suc-

cessive 1)051t10ns by means of the rollers /.

In such case, the roof-plate may, if desired,

be c,ta,tlomny., and the bearing for the upper
end of the spindle fixed 1n %ﬂdl roof-plate,

and a cam dispensed with by pivoting rollers

7 directly in the edges of the wings S to con-
tact with the walls ot the ca&mw

The roll-
ers  contact with the casing near one end
of the same and force the wings inwardly
unti] the mlddle 0]5 the casing 1s reached,

when the wings again expand outw arcdly un-

der the spring pressure until they leave the
casing. Such rollers shown 1n Ifig. 12 obvi-
omlv have the same eifect upon the WINgs
as rollers operated upon a cam qurtace

which in any case would move the edge of
the wing through a corresponding path.

As st‘lted in connection with the line «°

in Ifig. 3, a cam operating upon one wing
only would produce identical movements in |

shown for jointing the wings to the spindle
and for guiding the wings by the rollers 4

in the slots ( of the roof- plate
Any means may be used for ”lll(]lll” the

ﬂwn edees) 1n contact with the walls of the
casinge; provided the wings are made ex-
pansible to follow the non-concentrie sar-
faces of the walls.

Wihere the rvollers + bear dirvectly upon
the walls of the casing, the rollers A are also
required operating in slots ¢, to hold the
wings 1 their proper relation to one an-
other, the slots beimg made to limit the out-
ward movement of the rollers, and the corre-
sponding extension of the wings under the
outward pressure of the spring hlI]ULb

It will be understood that the rollers are
applied to the stud or stud-bolt 2° merely
to dimimsh the friction, and that the stud
upon each of the wmus 1s fully adapted
without the bolt to contact with the cam,
and guide the edees of the wings in the de-
511(,(1 manner. The stud-bolt 4 illustrated
in Ifig. 2, is made as a movable bolt to per-
mit the Llisuwwunent of the door-wings
from the cam so that the winges may be col-
lapsed when desired; but a non-retracting
stud would obviously guide the wing as of-
fectively, and I hm(., therefore, leno{l
broadly a stud upon cach of the WINZS CO-
operating with a cam upon the top of the
casing. ‘The construetion may thus be ma-
tumlly modified without departing from
the mvention, and any suitable means may
be used to nm(lc the edges of the wings along
the inner walls of th{, casing, as the esser-
tial feature of the mvention i1s the combi-
nation with non-concentric walls, of an ex-
pansible door having wings provided with
means to gutde their L(I“L*—: along the non-
concentric surfaces of the walls.

To effect the expansibility of the door, the
wings have a freely movable hinge- connee-
tmn “with the hige-body on the spmd (-
g the rotation of the door, and differ in
this respect from any wines which have been
heretofore jointed to a hmnu body merely
tor the purpose of uﬂ]apsmu Lo open the
door-passage 1n emergencies, as all such pre-
viously hmﬂod wings have been braced to
hold them in a radial position during the
normal rotating movements of the (1001,
while the present wings are not held in a
fised relation to the hinge-body, but con-
stantly change their relation as the door
rotates.

Having thus set forth the nature of the n-
\u]tmn what I claim herein is:

In a revolving door, the combination,
Wlth a door-casing hmmn opposite walls, of
a center spindle having an expansible door
mounted tlervon with means adapted to
ouide the ends of the wings along the inner
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sices of the wal
the wings 1 and out from the center of the
spindle duri ing such rotation.

2. In a re Volwnﬂ door, the combination,
with a.door-casing havmg opposite walls, of
a center spindle, an expansible door com-
prising a hinge-body mounted upon said
spindle with wings having a freely movable
hinge-connection Thereto durmo the rotation
of the door, and means ‘11‘1a,no’ed and oper-
ated, when the door 1s rot‘tted to guide the
ends of the wings along the inner sides of
the walls, thereby swinging the wings into
positions more or less approa,clmw a radius

to the axis of the door.
3. In a Ievolvmo door, the combination,

with a door-casing hawno opposite walls, of

a center spindle, an e}.&pc’lnﬁlble door com-

prising a hinge-body mounted upon said
%pmdle with wings s having a freely movable
hinge-connection thereto duri ing the rotation
of the door, a stud at the top of each of said
wings, and a cam attached to the top of the
casing to contact with the stud and guide the
edges Cof the wings along the inner “sides of
the walls.

4. In a revolving door, the combination,
with a door-casing hqvmﬂ opposite walls, of
A center spmdle_., an e.apanSlb]e door com-
prising a hinge-body mounted upon said
spindle with wings having a freely movable
hinge-connection “‘thereto durmn the rotation
of the door, a roof-plate fitted to the Spin-
lle and slotted along the side of each wing,
a cam attached to the top of the casing to
guide the door-wings, and stud-bolts mov-
able ver tically upon certain of the wings and
extended mto the slots to contact with the
cam, and wholly retractable from the slots
to permit the collapsing of the wings.

5. In a revolving door, the combination,
with a door-casing h.:wmo sides parallel for
at least the middle portmn of a center spin-
dle, an expansible door comprising a hinge-
body mounted upon said spindle with wings
having a freely movable hinge- connection
thereto during the rotation of the door, a
rooL-p.
along the hine of each wing, a bolt-housing
upon each wing with a stud-bolt movable
vertically therein through the slot, a cam
supported upon the casing above the roof-

plate, and rollers upon the bolt fitted respec- |

tively to the slot and to the cam when the
bolt 1s elevated, whereby the bolt 1s guided
in the slot and the wings guided by the can.

6. In a revolving dom the combination,
with a door-casing hﬂfmo sides parallel 101
at least the middle Por tlon of a center spin-
cdle, an expansible door comprlsmh a hinge-
body mounted upon said spindle with WINgs
having a freely movable hinge - connection
thereto during the rotation of the door, a
roof-plate fitted to the spindle and slotted
along the line of each wing, a bolt-housing

Iate fitted to the spindle and slotted

il d—

947,504

Is, and moving the edges of | upon each wing with a stud-bolt movable

vertically therein through the slot, a cam
supported upon the casing above the roof-

' plate, and rollers upon the bolt fitted respec-

tively to the slot and to the cam when the
bolt 1s elevated, and the bolt when lowered

through the slot to permit the collapsing of
the W1ngs.

. In a revolving door, the combination,
”ﬁ-‘i?i_th a door-casing having opposite sides, of
a center spindle with a hinge-body sup-
ported thereon and having hinge-seats cor-
responding to the number of door-wings,
wings hinged upon such seats transversely
to 2 radial line from the spindle to each

seat, and means for guiding the edges of
the wings along the parallel sides of the
casing, the hmoe body being turned in rela-
tlon to the wings during 511011 oulding move-

ment.

8. In a revolving door, the combination,
with a door-casing having opposite parallel

sides, of a center spindle with a hinge-body
 supported movably thereon

and hamnﬂ
hinge-seats corresponding to the number of
door- -wings, wings hinged upon such seats
as set fort-h, a I'oof—plate- supported upon the
spindle and hinge-body and slotted in the
line of each wing, bolts extended from the
wings through the said slots, and a cam sup-
ported upon the casing above the roof-plate
and operating upon the bolts to guide the
edges of the wings along the parallel sides
of the casing, the roof-plate and hinge-
body being moved in relation to one mother
during such oulding movement.

9. In a I‘BITOIVIHO door, the combination,

with a casing having its walls parallel at

opposite sides of the center spindle and the
walls having inward curves at the ends as
set forth, of a center spindle, an expansible
door CO]TlpI‘lSan a hinge- body mounted upon
sald spindle with wings having a freely
movable hinge- connection thereto dlll‘lllﬂ' the
rotation of the door, a roller upon each of
said wings, and a cam adapted to guide the
ends of the wings along the pamllel sides of
the casing and into contact with the curves
at their opposite ends.

10. In a revolving door, the combination,
with a door-casing having opposite walls, of
a center spindle, an expansible door compris-

ing a hinge-body mounted upon said spindle

with wings having a freely movable hinge-
connection thereto during the rotation of
the door, means for pressing the wings nor-
mally outwwrd, and means for 0111(‘111’10 the

edges of the wings successively mto conta,ct

with the walls of the casing.
11. In a revolving door, the combination,

with a door-casing havinﬂ opposite walls, of
a center spindle, an 61p11181b1e door compris-
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with wings having a freely movable 1’11110’8-'
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cohnection thereto during the rotation of the
door, means for pressing the wings normally

outward, and means for guiding the outer

edges of the wings in similar paths adapted
to contact successively with the walls of the
casing.

12. In a revolving door, the combination,
with a door-casing havlno Oppomte walls, ot
a center spindle, an expanam]e door (,ompl 13-
1ng a hinge- body mounted upon said spindle
with wings having a freely movable hinge-
connection thereto during the rvotation of

the door, means for pressing the wings nor- |

mally outward, means for guiding the outer
edges of the wmﬂs into contact with the
walls of the casing, and mechanism for
moving the edges of all the wi Ings simultane-
ously 1n similar paths.

13. In a revolving door, the combination,
with a central spindle 1 having a hollow
hinge-body ¢, of spiders 3 secured on the
ends of the body to support it rotatably upon
the spindle, and wings hinged upon the
bocly, the (,onstructlon makmo the outer
edges of the wings &multqneomly expansi-
ble in relation to the spandle.

14. In a revolving door, the combination,

ol

r
F.ﬁ_i

with a center spindle 1 having a hollow
hinge-body ¢, of spiders 3 sccured on the
ends of the body to support 1t rotatably
upon the spindle, lugs 4 projected from Lhc
spicders and wings lhlVlllﬂ hinge-ears jointed
to such lugs, the construction making the
outer Ldﬂes of the WIngs 51_n"m1tf111001_1%_ly ex-
pansﬂole

In a revolving door, the combination,
wlih a center %pmdl(, ]1;1\?111{} a hollow hmﬂe-
body ¢, of spicers 3 secured on the ends of
the body to support it rotatably upon the
spindle, lugs 4 projected from the spiders,
WINES lhwmﬂ hinge-ears jointed to such
lunw, and %pu'al springs applied to the hinge-
ears and lugs to 1}11'0w the wings n(}unally

- outward, tlu., constructlon causing the Outu

edees of the wings to expand normally 11

the same degree.

In testimony whereof I have hercunto set
my hand in the presence of two subscribing
witnesses.

THEOPIILUS VAN KANNEL,
Witnesses:

I'reD. IIEN,
Tros. JoserH CONNORS.
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