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To all whom it may concern:

Be it known that I, Davip M. Quay, a
citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented new and
useful Improvements in Revolving Doors,
of which the following is a specification.

The present invention relates to doors,
and particularly to that type now generally
in use in vestibules, entrances, and the like,
and commonly known as “revolving” or
“turnstile” doors.

The invention has for its objects: First:
To improve the construction of such doors
and the appurtenances for mounting and

“handling them. Second: To provide a door

which will, under panic conditions, auto-
matically yield to undue pressure, collapse
to an open position, and leave a free pas-
sageway. Third: To provide a door which
may be readily collapsed by an attendant or
doorman, either at the door or at a distance
therefrom, when such collapsed condition is
degired. ‘

In the accompanying drawings I have
illustrated one embodiment in order that the
same may be clear to those skilled in the art,
the various views detailing such features as
are essential to the make-up and operation
of the structure,

In said drawings,—Figure 1 is a general
view of an arch or doorway having in-
stalled therein a revolving door embodying
my improvements. Fig. 2 is a plan view
showing the door members proper in active
and collapsed condition in dotted lines. Fig.
3 is an enlarged detail, partly in section, to
show the manner of hanging the door. Fig.
4 is a detail cross-sectional view of the cen-
tral pillar and hanger, showing the hanger-
operating gear and associated parts. Iig. 5
is a plan view of the pillar top, showing the
lower half of the supporting race for the
door members proper or wings, the normal
position of the doors being shown in full
lines, the dotted lines showing collapsed
condition. TFig. 6 is a view similar to IMig. 5,

showing a slightly different form of wing.
race. Fig. 7 is a sectional view showing a
modified race. Figs. 8, 9 and 10 are detail
views of wing locks to maintain the door-
members or wings normally in proper posi-
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tion. Figs. 11 and 12 are top and sectional
views, respectively, of a slightly different
form of wing lock. Tig. 13 is a sectional
view showing one type of manually releas-
able wing lock. Tigs. 14, 15 and 16 are
views showing a plurality of wing locks
which are releasable manually simultane-
ously. Tig. 17 is a detail of the wing lock-
ing bolt and turn buckle or nut.

Tn the description which follows the same
reference characters are used to designate
like parts in the several views.

The general structure of door and frame is
not unlike those commonly in use, compris-
ing the usual curved side frame A, the cen-
tral pillar B, and the door members or wings
¢ which radiate, quartering, from the cen-
tral pillar B. Xxcept for these general
similarities, however, the present structure
differs markedly from doors of this type
with which T am familiar.

The arch or door-frame comprises the
curved side frames A which are spanned by a
cross-beam 2, centrally of which, depend-
ing from a voller-bearing truck 3, is a
hanger 4, preferably adjustable by a screw-
threaded and splined connection with rela-
tion to said truck, all as shown in Fig. 3.
Secured to the lower end of said hanger 4,
by a detachable connection, such as pin 5,
is a supporting shaft 6 which lies centrally
of the pillar B and is splined near its upper
end to a wing-race supporting-web 7 secured
within the bore of the hollow pillar B, as
best shown in Fig. 8. The lower end of the
shaft 6 may be offset, as shown in Fig. 3, and
is toothed so as to mesh with a gear Son a
shaft 9 carried in suitable bearmgs within
and intermediate the ends of pillar B (sec
Fig.4),said shafthaving ahead 10 at its outer
end pocketed within the enlarged shaft bear-
ing or sleeve, to receive a wrench or other
tool by which it may be turned and the gear
8 rotated ; and. to lock said shaft 9, a ratchet
11 and pawl 12 are provided, said pawl 12
being mounted on pivot shaft 13 which may
be rocked by its slotted head from outside
the pillar B to throw the pawl 12 in and out
of the ratchet 11. Opposed to the offset,
toothed lower end of hanger shaft 6, is a
similar foot shaft 14 having an offset toothed
end, which, ogether with the lower end of
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shaft 6 are kept in proper relation and in
mesh with gear 8 by suitable keepers 15
through which the shaft ends play. Thesaid
foot shaft 14 is secured by set screw 16 to a
web or strut 17 fastened within the bore of
pillar B near the lower end thereof, with its
lower end traversing a wing race 18 and
having an antifriction or ball foot 19, which,
tinder normal conditions, rests in a sockef
20 in the floor.

From the pillar B the wings 21 of the
door are suspended, and said wings, pillar,
and all of the appurtenances of the revolv-
ing door structure are hung from and sup-
ported by the two-part central shaft made
up as hereinbefore described of the hanger
shaft 6 and the foot shaft 14, and obv1ously
this central hanger shaft is carried by the
truck 8 and its hanoer 4, said truck revolv-
ing upon suitable rollers traveling over a
circular track arranged on the cross-beam 2.
The wings 21 are provided at top and bot-
tom with arms 22 tipped with ball members
23, which ball members are clamped between
the plates of the wing races 24 at top and
18 and 24 at the bottom of the pillar.

In the form of the invention shown in
Figs. 1, 5 and 6, T have shown the ball mem-
bers 23 as carried by the arms 22 and the
race plates as being formed. to receive these
members, but obviously as shown in Fig. 7,
the construction might be reversed and the
race consist of the ring-like plate 23* while
the arms of the wings would be made up of
complementary top and bottom plates 24*
of the contour to engage the ring race 232

The wings 21 are, of course, under normal
conditions ninety degrees apart about the
pillar A as shown in Figs. 2, 5 and 6, and
the whole structure under ordinary traffic
revolves as a unit. The wings 21 are locked

- ———tothe pillarso-as-to.give a unitary revolving

50

60

device by means of locking plates 25, as
shown in Fig. 8, which shows the locking
plate 25 carried by a shaft or rod 27 mount-
ed in a suitable aperture in-the pillar B,
said plate 25 being normally projected in
the position shown by a spring 28 of suffi-
cient strength to hold the plate 25 projected
from its pookeL and In engagement with
the wing 21 and capable of holding such
wing against independent movement Tela-
tive to the pillar B under the conditions of
ordinary traffic. If, however, undue and
opposing pressure, as in a crush or panie,
be brought to bear upon the opposite wings
21 of my improved door, the locking phtes
25, see Fig. 5, will yield and the wings 21

move 1ndependent1y relative to the pﬂlar B.

to the position shown in dotted lines in the
upper half of the Fig. 5 referred to, the
balls 23 traveling alon(r the wing races un-
der pressure to “the dotted line collapsed
position, it being obvious that only such
wings as lie transversely to the passage-way

1,030,849

would be collapsed, although in event.of all
of the wings 4 being crowded around by
pressure against them all four would ulti-
mately be brouOht to the dotted line posi-
tion shown in the lower half of Fig. 5.

In order that there may be no danoer of
jamming the wings 21, the ball race 24 see
Fig. 5, is not made in the form of a true
(‘1101e, "but is in the nature of a flattened
circle or lobe shaped, giving the appearance
of a polygon having rounded sides as shown,
so as to permit a substmntnlly straight travel
of the ball 23 in moving from its. normal to
its collapsed position, and prevent any jam-
ming of the wing 21, as might be the case if
the race were struck on a true circle, there
being sufficient clearance with my improved
race between the inner edge of the wing and
the side of the pillar to insure collapsing of
the wing without jamming against the pillar
as Wlll e clear from the dotted lines « in
Fig. 5, which shows the wing 21 moving
from its normal full line position  to col-
lapsed dotted line position.

In Fig. 6 a slightly different form of race
is shown from that described and shown in
Fig. 5, the inclosing walls of this race or
course for the most part being straight walls
instead of curved as in the other form,
although in principle and in operation the
race is the same, and, as will be seen, it is
not a circular but is rather a flattened circu-
lar form, or one which approaches a rec-

tangle. This feature of a non-jamming

wing supporting race I regard as of-con-
siderable importance, for it pelmlts hurried
displacement and collapsing of the wings
by a crowd endeavoring to pass through the
door without danger of such Wlngs jamming
and blocking the entrance.

The locklng~ plates which hold the wings

normally in the full line position shown in
the various views may, of course, take
several forms, and in Figs. 9 and 10 I have
shown a side lock for engaging the inner
edge of the wing 21 which comprises a box
29 let into the pillar B and having a locking
plate 80 which has slot engaging lugs
adapted to drop into and lie within the
bayonet slot 31, this block being backed
by spiral springs 82 housed within suitable
cases 83. These lock plates for holding the
wings in normal position may be located in
the sides of the pillar B as shown in Figs.
1, 5, 8, 9 and 10, or as illustrated in Figs.
3, 6, 11, 12 and 13, they may be located in
the top of the pillar and engage the arms 22
of the wings 21, and obviously their lock-
ing and retaining action will be the same
as the action of the locking plates just de-
scribed. In the form of locking plate shown
in Figs. 3 and 6, the plate 84 is mounted in a
suitable recess in the pillar with a pro-
jecting spring beneath it to hold it in locked
engagement with the arm 22 of the wing,
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the tail of the plate being stotted and pinned
as shown at 35 to its seat.

In the form of the top locking plate
shown in Figs. 11 and 12, the plate 36
backed by spiral springs, as shown, is
mounted within a box or holder 37 let into
the top of the pillar B.

The locking devices heretofore shown and
described have all been arranged to release
automatically under undue pressure, but in
some instances it may be desirable to provide
locking plates which may be operated by the
attendant, when, for example, he wishes to
collapse the wings and leave the door open,
and 1n order that a suitable construction to
accomplish this may be provided I have de-
vised several ways of securing a manual ve-
lease of these locking plates, although it will
be understood that this manual release fea-
ture is additional to the automatic release
under undue pressure on-the wings, and in
no way interferes with this automatic re-
lease. The simplest form of this manual re-
leased locking plate is shown in Fig. 13 in
which the locking plate 38 of the top lock
type is let into a suitable seat in the pillar B,
and the tail of the locking plate drops down
to a cavity or opening 39 in the side of the
pillar where it is provided with a bail 40
which is accessible on either side of the wing
21 (shown in dotted lines) so that an at-
tendant may reach into the cavity 39 and
pull down on the bail 40 to withdraw the
plate 38 and release the wing. This, of
course, involves the individual operation of
each locking plate, and in order that these
locking plates may be operated in pairs I
have devised the construction shown in Fig.
14 in which the side locking plates 41 are let
into suitable seats in the pillar B, such lock-
ing plates 41 being connected by suitable
cords 42 with a pull cord or handle 43,
proper running sheaves being provided over
which these pull cords 42 pass, these running
sheaves being mounted on a block 44 secured
to the central hanger shaft hereinbefore de-
scribed. It will be obvious that with this
construction the doors on diametrically op-
posite sides of the pillar may be simultane-
ously released by simply pulling on the cord
43 and through the pull cords 42 withdraw-
ing the locking plates 41 into their pockets.

In the form of release device shown in
Trigs. 15 and 16, I have made provision for
simultaneously releasing all four or any
number of wings with which the door may
be provided. As shown in these figures, I
provide a sheave-supporting disk or web 45
secured within the bore of the pillar B and
carrying the small sheaves 46 about which
reversely pass the pull cords 47 of the lock-
ing plates, the ends of these cords being fas-
tened to posts 48 carried by a disk 49 rota-
tably .mounted upon a bearing sleeve on the
central hanger shaft as best shown in Fig.

8

16. Said disk has connected thereto a pull
cord 50 which is led through the pillar B to
a suitable point, said pull cord 50 preferably
passing over a fixed sheave 51, so that when
the cord 50 is pulled, the disk 49 will be ro-
tated, the lock plate pull cords 47 will be si-
multaneously pulled and the lock plates
withdrawn, simultaneously releasing the
wings which may then be moved to col-
lapsed position. In order that the simulta-
neous release of these wings may be accom-
plished from a distance T have provided a
pull spring 52 of suffictent strength to over-
come the lock plate springs, said spring 52
being secured to the drum and to the disk 49,
and being normally distended and held in
active position by a tie connection 53 which
carries a fusible section 54, which fusible
section is in cireuit with an electrie line 55
of sufficient power to fuse the connection
when the line 55 is closed, such line being
conventionally shown in Fig. 16.  With this
arrangement an attendant at a distance from
the door may, by closing the line 55 throngh
the switch 56, destroy the fusible section 54,
releasing the tie connection 53, and allowing
the spring 52 to rotate the disk 49 and with-
draw the locking plates.

In order that the door may be taken down
readily and removed to one side of the pas-
sage-way, as for example, in warm weather,
when closing of the passage-way is not nec-
essary, I provide a convenient means for
securing this taken-down condition, which
means 1s best llustrated in Figs. 1 and 2 of
the drawings. Kach wing 21 is provided
with a two-part pivot bolt 57 mounted near
the outer edge of the wing 21, as clearly
shown in Fig. 1, and provided with an oper-
ating device, such as a turn buckle 58, or any
sunitable projecting instrumentality, by
means of which the ends of the two mem-
bers of the pivot bolt 57 may be projected
beyond or withdrawn within the top and
bottom edges of the wing 21.  The floor and
ceiling of the passage-way are each pro-
vided with a socket 59 to receive the ends of
the pivot bolt 57 when they are projected,
these sockets 59 being located preferably as
shown in Fig. 2, at the side and within the
fixed curved side frame A of the doorway.
When it is found desirable to remove the
door from its central revolving position, one
of the wings 21 will be swung to the angle
where the pivot bolt 57 will register with the
ceiling and floor sockets 59, whereupon the
ends of the pivot bolt will be projected by
means of the turn buckle 58 or other bolt
operating device to engage these sockets.
After this operation has been effected the
other wings 21 will be collapsed, as herein-
betore described, the hanger shatt 6 will be
disengaged from the lower end of the
hanger 4 by removing the pin 5, and the
said hanger shaft 6 will then be run down-
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ward so as to clear the ceiling of the door-
way by means of the gear 8 hereinbefore de-
scribed. This will leave the pillar free at
the top and resting upon its foot shaft 14,
which foot shaft may then be lifted from its
socket 20 in which it normally rests, and the
central pillar with its collapsed wings may
be rolled upon the ball foot 19, swinging
about the pivot bolt 57 as a center, until the
entire collapsed door structure will be
brought to the position shown in Fig. 2 in
dotted lines, at the right hand side of said
figure, housing all of the parts within the
side frame of the doorway and leaving the
passage clear. This arrangement is a very
desirable one for the reason that the entire
door structure can be quickly and easily
thrown to one side out of the way and leave
the passage-way entirely unobstructed, with-
out the necessity of removing the door parts
bodily from the doorway, but, on the con-
trary, leaving them in readily accessible po-
sition where they may be quickly installed
in service again.

While T have shown a particular embodi-
ment of my invention it will be understood
that this embodiment and disclosure is
merely illustrative and I do not limit myself
to the details of construction illustrated in
this disclosure, except so far as I am limited
by the prior art and the appended claims.

What T claim is:—

1. In a door structure and in combination,
a rotary pillar, wing members carried there-
by, and a central suspended hanger shaft
carrying said rotary parts, said shatt and
parts having a relative axial movement,
said shaft being disconnectible from its sup-
port to permit a free bodily movement of
the shaft and rotary parts to a position
away from the support.
~92—In-a door structure and in combination,
a rotary pillar, wing members carried there-
by, and a vertically extensible central sus-
pended hanger shaft carrying said rotary
parts, said shaft and parts having a relative
axial movement, said shaft being discon-
nectible from its support to permit a free
bodily movement of the shaft and rotary
parts to a position away from the support.

3. In a door structure and in combination,
a rotary pillar, wing members carried there-
by, a central suspended hanger shaft carry-
ing said rotary parts, and means for ad-
justing said parts vertically on said shaff.

4. In a door structure and in combination,
a rotary pillar, wing members carried by
said pillar, a rotary truck-supported shaft
hanger, a pillar-supporting hanger shaft de-
tachably connected to said shaft hanger, and
an adjustable connection between said pillar
and wing members and said detachable
hanger shaft. .

5. In a door structure and in combination,
a rotary door member, a two-part support-

1,030,849

ing shaft for said door member, a support-
ing truck from which said shaft is normally
suspended and means for securing a rela-
tive longitudinal movement between the two

shaft parts, the truck-supported shaft part.

being axially movable relative to the door-
member.

6. In a door structure and in combination,
a rotary door member, a hanger shaft there-
for, said shaft being axially movable rela-
tive to the door member, a foot shaft there-
for, and a connection between said shafts to
secure a relative longitudinal movement be-
tween said hanger and foot shafts.

7. In a door structure and in combination,
a rotary door member, a hanger shaft ax-
ially movable relative to the door member, a
foot shaft, and a gear connection between
said shaft members to secure a relative lon-
gitudinal movement between them.

8. In a door structure and in combination,
a rotary door member- comprising a pillar,
a hanger shaft axially movable relative to
the door member and a foot shaft within
said pillar, and a gear connection between
said shaft members operable from the out-
side of the pillar to effect a relative longi-
tudinal movement between said shaft mem-
bers. '

9. In a door structure and in combination,
a rotary door member comprising a pillar, a
suspended shaft depending within said pil-
lar and movable axially relatively thereto,
a foot shaft extending within said pillar
and provided with an anti-friction support-
ing foot, and a gear connection between said
hanger and foot shafts whereby a relative
longitudinal movement between the two may
be secured.

10. Tn a door structure and in combina-
tion, a central pillar, a plurality of wing
members having their inner ends carried by
the pillar and freely shiftable bodily rela-
tive thereto in fixed paths around the axis
of the pillar, and means carried by the pillar
for normally locking the members inde-
pendently and fixedly to the pillar, said
means contacting with the respective mem-
bers at a point spaced from the inner ends
of said members, and being automatically
releasable under abnormal pressure on the
wing members to permit said inner ends to
shift.

11. In a door structure and in combina-
tion, a central pillar, a plurality of wing
members having their inner ends carried
by the pillar and freely shiftable bodily
relative thereto in fixed paths around the
axis of the pillar, and normally-exposed
spring-supported locking plates carried by
the pillar for normally locking the members
independently and fixedly to the pillar, said
plates contacting with the respective mem-
bers at points spaced from the inner ends of
said members, and being automatically re-
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leasable by retraction within the pillar un-
der abnormal pressure on the wing members
to permit said inner ends to shift. -

12. In a dgor. structure and in combina-
tion, a rotary pillay, wing members carried
thereby, locking plates carried by -the pillar
and automatically releasable -upon  undue
pressure on said wiggs to normally hold
said wings in a predetermined position rela-
tive to said pillar, and means for gperating
said locking plates and releasing said wings
independent of their automatic release under
undue pressure.

13. In a door structure and in combina-
tion, a rotary pillar, wing members carried
thereby, pressure - released locking plates
carried by the pillar and normally holding
said wings in a predetermined position, and
means operable to simultaneously release all
of said wings independently of their auto-
matic release under undue pressure.

14. In a door structure and in combina-
tion, a rotary pillar, wing members carried
thereby, pressure-released locking plates
sarried by the pillar to normally hold said
wings in a predetermined position, and

- means for manually effecting the release of

said wings independently of their automatic
release. .

15. In a door structure and in combina-
tion, a rotary pillar, wing members carried
thereby, pressure-released. locking plates to
normally hold said wings in a predeter-
mined position, and manually - controlled
power-operated means for effecting the re-
lease of said wings independently of their
automatic release.

16. In a door structure and in combina-
tion, a rotary pillar, wing members carried
thereby, pressure-released locking plates to
normally hold said wings in a predeter-
mined position, and manually - controlled
thermal means for effecting the release of

said wings independently of their automatic

release.

Wi 1,030,849
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17. In a door structure and in combina-
tion, a rotary pillar, wing members carried
thereby, pressure-released locking plates to
normally hold said wings in a predeter-
mined position, and manually - controlled

electro-thermal means for effecting the re-
‘lease of said wings independently of their

automatic release. 1
18. In a door structure and in combina-

tion, a rotury pillar hayving a wing course, .

and wing members, carried by said pillar
and provided avith courge-engaging arms,
said course and innefends of said arms be-
ing permanently freg foir relative bodily
movement. o

19. In a door structure and in combina-
tion, a rotary pillar having a wing course,
of polygonal form, and wing members car-
ried by said pillar and provided with course-
engaging arms, said course and inner ends
of sald arms being permanently free for
relative bodily movement.

20. In a door structure and in combina-
tion, a rvotary pillar having a wing course
of substantially rectangular form, and wing
members carried by said pillar and provided
with course-engaging arms, said course and
inner ends of sald arms being permanently
free for velative bodily movement.

21. In a door structure and in combina-
tion a rotary pillar having a ball footed foot
shatt permanently fixed with respect to the
pillar and on which the door rotates, col-
lapsible wings carried by said pillar, and
pivot bolts carried by said wings near their
outer edges and adapted to be engaged with

Wnd floor of the doorway.
st imony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.
DAVID M. QUAY.
Witnesses :
Horacr W. Packar,
A. S, Armacaac.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D, C.”
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