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Specification of Letters Patent, Patented Jan, 16,1912.

Application filed February 4, 1909, Serial No. 476,031,

To all whom it may concern:
Be it known that I, Harotp RownTrEE, 2

- citizen of the United States, residing at

o

Chicago, in the county of Cook and State of
Ilinois, have made a certain new and useful

. Invention in Door and Step Operating

i0

" - movable step.. . :
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Mechanism, of which the following i§ a
specification.

This invention relates to door and - step.

operating mechanism,. and particularly to
folding doors or doors compgsed of foldable
panels and mechanism for operating -the
same either alone or in association with a

The object of the invention is to provide
a construction of foldable door and means
for operating the same in association with a

‘movable step, and which is simple and effi-

cient in operation. - ‘
A further object is to provide a construc-
tion of door and operatiig means therefor

wherein the door is made 1n hinged or piv-

oted panels which are foldable together in
opening, and distended into line with each
other in clesing, in association with a codp-
erating movable step. :

A further dbject of the invention is to
provide a foldable door, in asseciation with
a movable step, and means controliable from
any convenient point for operating the same.

A further object of. the invention is to
provide a car with doors composed of fold-
able sections, and having asscciated there-

- with a movable step, with means con-

35

troilable from a convenient point within the
car for operating the door'and step.
" Other cbjects of the invention will appear
more fully hereinafter. ’ ‘ '
The invention consists substantially in the
construction, combination, location and rel-
ative arrangement of parts, all as will be
more fully hereihafter.set forth, as shown
in the accompanying glra‘wings, and finally
pointed out in the appended ¢laims. |

door and. a codperating step and showing a

 form of operating mechanism therefor, and

50
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embodying the principles of my invention, |
the upper part of the door sections being.
broken off. Fig. 2 is a top plan showing the

door panels .cccupying closed” position and
one form of eonnecting mechanism thetefor
for folding the: panels. upon.each other in

cpening. Iig. 3 is a view similar to-Fig. 2,

showing the.panels of one door in folded
position to open the doorway. Fig. 4 is a
view similar-to Figs. 2 and 3, showing an-
other form of connecting mechanism for the
door panels, and embraced within the scope
of my invention. Fig. 5 is a view in side
elevation of the construction shown in Fig.
4. Fig. 6 is a view in section, taken frans-
versely of a street or other car, showing a
form and arrangement of manual operating
means adapted for use in connection with
my invention. Fig. 7 is a view in diagram
showing another form of ‘door and step ‘op-
erating mechanism embraced within - the
scope of my invention, the door panels being
shown in folded relation, and the doorway

open. Fig. 8 is a view similar to Fig. (A
showing the door panels in distended rela-
tion, with the doorway closed. S

The same part is designated by the same
reference sign wherever it occurs through-
out the several views.

In carrying out my invention I employ a
door composed of panels or sections suitably
hinged or otherwise connected together for
relative swinging or other movement, where-

by, in opening the door panels fold upon

each' other and in closing they are dis-
tended into alined relation, and I provide
suitable connecting mechanism intermedidte
the door panels or sections, whereby the en-
forced movement of one section which may
be called the primary or master section for
description purposes, will cause the proper
movements of the other sections or panels
into their opened or closed position as the
case may be. Theé enforced movement of the

. primary or master section or panel of the

door may be accomplished manually or by
powér mechanism as may be desired, and
may be controlled from any suitable or de-
sired point within the contemplation of my
invention. I also propose to employ, when

| desired; a step as, for instance, when the ap-
In the accompanying drawings,—Figure,
1 is a view In side elevation, of a foldable,

paratus is employed on’a street or other car,
I provide suitable connections to secure co-
incident and cobperative operation of the
step with the door.

-In the practical application of my inven-
tion, and particularly where the apparatus
is employed on a street railway, elevator,

or other car, I prefer to so arrange the door

panels or sections, and their connecting and

-operating mechanism that, in opening, the

central panel or panels, that is, the ones oc-
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cupying the central portion of the doorway’

when closed, will move cutwardly thereby
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permitting cccupants of the car to stand or
remain in close proximity to the door with-

“wat interfering with the proper operation-

thereof. :

“In the accompanying drawings 1 have
shown various constructions, forms and ar-
rangements embodying the principles of my
invention, which I will how proceed to de-

“seribe more in detail. :

. Referring to Figs. 1, 2 and 3, I have
shown my invention as embodied in a double
folding door, each composed of suitably
hinged or relatively movable panels or sec-
tions as above indicated, one foldable
door being arranged on one side of the
doorway and the other on -the other
side of the doorway, the two codp-
erating together to open and close the
doorway when properly operated. My in-
vention, however, as defined in the claims,
is not to be limited or restricted to a double
folding door construction. Tn these views
of the drawings reference signs 1, 1, desig-
nate what, for descriptive purposes, I shall
refer to as the primary or master Sections
or panels of the two halves respectively of
the double door. These panels or sections
are respectively secured rigidly or other-

" wise at one edge, to the shafts 2, 2, verti-
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cally journaled adjacent the door .jambs,
whereby, by rotating said shafts these pri-
mary or master door sections or panels will
be rocked or moved about the axes of said
shafts. The panels or sections 3, 3, of the
door are respectively hinged or otherwise
suitably connected for relative movement to
the other edges of the primax'y sections 1, 1.
The shafts 2, 2, are geared to a rock shaft 6,
suitably and conveniently journaled, where-
by, by rocking shaft 6, a coincident rocking
movement of shafts 2 in unison with each
other is secured. A single bevel gear ar-
rangement 4, 5, is shown for connecting the
shafts 2 and 6. )

~ T will now describe one.form of means
for connecting the panels or sections.of the
door so as to secure a coincident operation
thereof in unison when the primary or mas-
ter panels are moved. Mounted concentri-
cally with the shafts 2, but secured rigidly
against rotative movement therewith, is a
gear wheel 17, sce Figs. 2 and 3. A gear
wheel 18, preferably of one hal? the diame-
ter of gear wheel 17, is seenred rigidly to
the hinged edge of door pancl 3, being ar-
ranged 1n axial line with the hinge of said
panel, and preferably secured- to the hinge
axis or pin thereof.  An intermediate ‘gear
19 intermeshes with the gears 17, 18. From
this arrangement of gearing connections it
will be readily seen’ that when either of the
shafts 2 is given an axial rotative movement
through an arc of ninety degtees, that is,

1,014,907

is given a one quarter revolution, the pri-
mary door panel 1, associated therewith is
brought into the position s.wn in Fig. 3,
while, at the same time, the door panel 3, is,
through the connecting gearing above de-
scribed, folded upon the section or panel 1,
as shown in Fig. 3, the hinged edge thereof
moving in one direction through an arc of
ninety, degrees and the outer or free edge
of such panel moving in the opposite di-
rection through a similar arc, thereby se-
curing an opening of the door way by rea-
son of the door sections or panels folding
upon each other and against the sides of
the doorway. Where a double door is em-
ployed it is evident that each half will be
similarly operated and in unison, the sec-
tions of one half folding upon each other and’
upon one side or jamb of the doorway and
the sections of the outer half folding npon
each other and upon the other side or jamb
of the door. T - -

Tt is obvious that many other -forms of
connections between the door panels may
be employed, and each door may be com-
posed of more than two panels, without de-
parture from the spirit and scope of my
nvention. '

In Figs. 4 and 5, I have shown a door
composed of three panels or sections, though
in this respect I do not desire to be limited

“or restricted, and instead of intermeshing
_gears I employ sprocket -chains operating

around gear wheels. - Thus one gear wheel
50, is stationary and has the same. arrange-
ment and relation with respect to the shaft
9 and the primary door panel or section 51,
as the gear wheel 17, above described. The
pivot pin 52, of the panel 54, carries two
gears 53, 56, the former being secured to
panel 54, while the latter is secured to panel
51. The pivot pin 57, of panel 55, carries
one gear 58 which is secured to panel 55.
A sprocket chain 59, operates over the gears
50 and 53, while a sprocket chain 60, oper-
ates over gears 56 and 58. In this manner

‘it will be obvious that as many door panels

or sections as desired may be employed, and
that when the shaft 2 is rocked, as above ex-
plained, the several sections or panels of the
door will fold upon each other and upon
the side of the doorway, in opening, or will
be 'distended into alinement with each other
in ¢losing.: ' o

The constructions of folding doors as
herethfore employed have been open to the
objections that when moved to complete

“open position,-that is, when the panels are

in parallel position, it requires a compli-
cated arrangement of lever mechanism to
operate them and the door is caused ‘to
open inwardly. ‘This is .objectionable in
the case of street or other cars for the'rea-
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son that with the door opening in this man-

ner passengers or occupants of the car, ‘it
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standing close to.the door are liable to in-
terfere with the operation of the door or
else to be injured thereby. In an arrange-
am enabled not only to avoid the necessity
for the use of complicated leyer connec-
tions, but also to cause the central door
panels to move outwardly in opening, there-

by’ enabling occupants or passengers of the.

¢ar to stand in close proximity to the door-
way without interfering with -the proper

~operation of the: door. --

It is desirable to employ a- fo_Idable, or

- movable step and to associate the same with

15

the door operating mechanism so.that Wwhen

the door panels are folded upon each other

or moved into -opén position the step will

' move automatically and coincidently into po-

20

25

sition for use, and when the door sections or
panels are distended into closed position the
step will:be automatically and. coineidently
moved into retracted. position. This coin-
cident and coSperative movement of the deor
and step may be accomplished in a wide va-
riety of ways. In Figs. 1 and 6, I have
shown a simple and efficient arrangement
for accomplishing the desired object where I
connect a step 7, through brackets 8, or

_othgrwise, rigidly to shaft 6, whereby when

30.

said shaft is rocked to operate the door
sections or panels, the step is coincidently
operated. - A limit stop 22 connected to the

bracket which carries the step and arranged

.85

40

to bring up against the shaft ‘2, or other

convenient part may serve to give a rigid

support for the step when in position for
use. . . ’ : :
As above indicated the doors, or the door

‘and step, where a step is employed, may. be
operated in any convenient manner, manu--

ally, or by power mechanism, or otherwise,

as may be desired, and from any suitable

or convenient point. In Fig. 1, I have

. shown one form -of power mechanism for

45

this purpose, and comprising a power cylin-
der 61, controlled by a valve mechanism
arranged in casing 16, and operated in any
suitable manner, as for instance by a control

- lever. 62, and intermediate conmections 63,
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64 and 15. A rocking gear 65, operated by.

the motor 61, has an arm 13, connected
by a link 12, to one arm of a bell crank
léver 11, the other arm of siid bell crank

lever being connected by rod 10, with a-

erank arm 9 on the rock shaft 6. The
power mechanism above described may be of

any desired .construction and arrangement’

and capable of securing a cushioning effect,

.as more fully shown, described and claimed

in my Patent No. 870,051, granted Nov.-5,
1907, and pending application Serial - No.

893,911, filed Sept. 21, 1907, and in' the pend-:

ing application of Paris R. Forman, Serial
No. 393,908, filed Sept. 21, 1907. '
In Fig. 6 I have shown a construction of

ment embodying my invention, however, I

‘manually operated mechanism which is well
adapted for use in connection with my in-
vention, wherein a hand lever 23, is placed

in convenient -position, preferably at a point |

within the car, and intermediate ‘the trans-
verse width thereof, and, if desired, at near
or adjacent a convenient point to be within
‘easy reach of the conduetor; either when
oceupying a position where he collects the
fares of the passengers or.at any.desired
or-convenient location. This hand_lever is
connected: to a rock shaft 24, which, if. de-

sired, may extend up through the floor of

70

7%

the car and through a post 25, or otherwise, :

as may be convenient or desired. Upon the

lower end of shaft 24, is.mounted a gear
wheel 26, meshing with and actuating an-

other gear  wheel 27, having eccentrically
conneécted: thereto one end of a rod 28, the
other end of said rod being connected to the
crank arm.9 on shaft 6. The shaft 24, may

80

85

be prevented from rotating too far in any. .
_suitable or convenient. manner, as, for in--

stance, by means of stops 29,-carried by gear
926, and adapted to strike against the bracket

30, in which shaft 24, is journaléd, or othér:

suitable or convenient: point. . /. - .
It may- be desirable to preyent the doors
or doop panels from being’forcibly moved

out of their completely. closed position by

g0

95

pressure applied thereto, as, for instance -

by passengers in a car pressing thereagainst.

This may be accomplished in many spe-
-cifically - ‘'different ‘ways.” I have. shown- a.

simple And efficient construction for the pur-
pose, wherein I provide the door panels 3,

100

ab a convenient point on their outer or free
edges with lugs or shoes 20, adapted, when

the door panels or sections are in their com-
pletely closed position to engage or enter
between the-guide plates 21. "It is obvious
‘that many other specific structures might

105

well subserve the same purpose. By the .

provision of such means it will be readily
sceri that the gear connections between the

110

various panels are relieved of strain in case -

the “door panels ard pressed against. It
may also be desirable to provide means for
automatically locking the door panels.in
their completely closed position.. This may
be . accomplished in many specifically dif-
ferent ways. For instance, in the case of
the use of power mechanism for operating
the apparatus the lever connections inter-
mediate the motor and the shaft 6, may be
arranged at some convenient point to pass
a dead center as the door panels attain com-
pletely closed position. ~In the form shown
the link or rod 12 may be employed and
arranged in this manner to accomplish the

desired result. . Similarly. the doors may be-

locked in their completely opened position.
In the ecase of the manually operated de-
vices shown in Fig. 6, the same results may
be attained by so proportioning the gears26.

115
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27, that the latter will rotate slightly be-
vond a half 1evolution while the door moves
from one limit of its movement thereby

‘causing the rod 28 to assume dead center

positions and hence locking the doors opened
or closed as the case may be while the handle
23 and gear 26 can be given any desired
relative degree of movement.

In Figs. 7 and 8, T have shown arrange-
meut for operating folding d({mrs into fully
opened or fully closed position. and from
any suitable or convenient point of control,
and embraced within the spirit and scope of
my invention. In this form of my invention
I have also shown a movable step associated
with the doors and coGperatively operated co-

-incidently therewith, but in this case a sid-

ing step is employed instead of a folding
step, but the principle is the same. In this
form the movable step 39 has the arms 30,
attached at one end thereto at the points 81,
near one edge thereof, the other ends of said
arms being attached as at 32, to the hinges
which connect the panels of the doors to-
gether. "Arms 33, are attached to the free
edges of thé outer panels 70, said arms 33,

- being pivoted at 34, and connected together

30

35

40

to move in unison as, for instance, by the
cross arm 33.
one end to any arm 36, of the arms 33, and at
the other end to a link 38, which is connected
to the edge of the step 89. Aun operating
shaft 42 which may be rocked by a controi
handle, or otherwise and from any suitable
or convenient point, is provided with an arm
41, connected by a link 40, to the central
point of lever 37,

From -this construction and arrangement
it will be seen that when the crank arm 41
1s rocked in the direction indicated by the
arrow in Fig. 8, it tends to mpve both ends
of the lever 37, through the intermediate
connection 40. But since the doors are in
completely closed position and are in dead
center relation, the end of lever 37, which is

- connected to arm 36, canhot move, but the

80

[<a8
G

end of said lever which is connected by link
38, to the step 39 can move thereby cansing
the step to move outwardly into position
for use taking with it the hinges 32 of the
door. panels by reason of the arms 80, there-

“by breaking the dead center alinement of

the door panels and hence enabling the
whole mechanism to move in unison until

‘the door is in its fully opened position and
tlie step is in its completely operative po-

sitlon. 8o too, in commencing to close from
the position indicated in Fig. 7, the reverse
of the above operation takes place, since the
end of lever 87, which is connected to the
step cannot move the step on account of the
latter being locked, for the moment, by ihe
arm 30, which is connected to the hinge 32.
The other end of levér 87, which is con-

5 nected Lohe arm 36, is free to move and the

A lever 87, is connected at |

1,014,907

door panels are therefore moved toward
closed position. When this movement com-

“mences the locking relation of arm 80 is re-

leased and thereafter the whole mechanism

moves in unison to the closed positions.

I do not claim herein the combination
which includes the door and the Goor oper-
ating mechanism per se, as the subject-mat-
ter thereof is claimed in my application
Serial No, 569,843, filed July ist, 1910.

The principles of my invention may be
embodied in many other different construc-
tions and arrangements and still fall within
the scope of my invention. While, there-
fore, I have shown and described various
specific constructions and embodiments in
the broadest scope of my invention as de-
fined in the claims I do not desire to be
limited or restricted to such specific con-
structions. , ,
Tt is obvious that my invention is well
adapted for use in any relation or situation
where hinged or foldable doors, or hinged or
foldable doors and steps-associated together
are employed, as in street or other railway
cars, elevators, houses or other buildings, or
the like. _
Iimited in respect of the location or place of
use of the apparatus. And while a construe-
tion embodying the principles of iny inven-
tion is adapted for use generally, it is par-
ticularly desirable in connection with -the
doors of street or other cars, and especially
for the doors in the sides of the cars since I
avoid the necessity for providing pockets in
the sides of the car to receive the doors when

I do not desire therefore, to be-
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open and since the doors are not required
to slide in a right line they may be applied to

the rounding or slightly tapering contour of
the car platforms at the ends of the cars, and
hence may be applied to cars already built,
and not requiring “a special construction of
car body. But . .

Having now set forth the object and na-
ture of my invention, and various construc-
tions embodying the principles thereof, and
having explained such constructions, their -
purposes, functions and modes of operation,
what T claim as new and useful, and of my
own invention and desire to secure by Let-
ters Patent is:— - : :

1. A door including swinging panels,

- gearing intermediate said panels for folding .

the same the one upon the-other, a movable
step, and means also operating to move said
step whereby all of said parts move in
unison. ’ .. o
2. A door composed of panels hinged to-
gether, gearing intermediate adjacent panels
and operating, wherr' one panel is moved to
swing the next adjacent panel relative there-
to, a movable step and means for moving
one of said panels, said means also operating
to move said step. o '
3. A door composed of foldable panels, an -
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_operating shaft therefbr,

‘unison,

1,014.207

a driving shaft
for the operating shaft, a step having oper-
ating connection with said driving shaft,
and ‘means for operating said driving shaft
whereby said door panels and. step are op-
erated in unison. : S

4. A door composed of foldable panels in-

_combination with a movable step, and a

motor for operating the panels and step in

5. A door composed of swinging sections
in combination with a step, and s motor for’
operating the swinging door sections -and
step in unison. ' :

‘witnesses, on this 18 day

&

6. In a car, a door composed of swinging
sections, a pivoted step, means controllable
from a point within the car for simultane-
ously operating the door and step, and
means for locking the swinging door sec-

.{ tions in closed position.

In teéstimony whereof T have hereunto set
my hand in the presence of the subscribing
of February A.D..

HAROLD ROWNTREE.
) Witnesses .

C.C- HUNICKE,
" 8. E. Darey, .

1909:

Copies of this patent may be cbtained for five cents each, by addressing the “Commissioner of Patents,

Washington, D. ¢.”
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