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Patented Aug. 10, 1926. 
UNITED STATES 

1,595,669 
PATENT OFFICE. 

JOHN D. KURNER, OF CLEVELAND, OEO. 

AUTOMATIC CURTAN-OPERATING: EQUIPMENT. 

Application filed January 22, 1926. Serial No. 83,180. 

My invention relates to apparatus for 
operating stage, lecture platform and other 
curtains. The invention particularly re 
lates to apparatus of this character by 
which the curtains can be opened and closed 
by an even, steady movement and at the 
exactly correct time, from different posi 
tions in the hall or theater, according to 
the convenience and requirements of the 
particular situation, and to apparatus by 
which the curtain-operating mechanism 
will be automatically stopped when the cur 
tain has been moved to E. desired closed or 
open position. 
The annexed drawings and the following 

description set forth in detail certain means 
embodying my invention, such means dis 
closing, however, but two of the many 
equivalent forms by which the Principle of 
the invention may be illustrated. 
In said annexed drawings: 
Figure 1 represents a fragmentary front 

elevation of my improved curtain-operating 
mechanism, disclosing also fragmentary por 
tions of a pair of horizontally-movable cur 
tains adapted to be operated by this mech 
anism; 

Figure 2 represents a fragmentary side 
elevation of certain drive and switch box 
elements forming part of the improved 
mechanism; 

Figure 3 is a vertical longitudinal sec 
tion, upon an enlarged scale, taken in the 
plane indicated by the line III-III, Fig 
ure 1: 

Figure 4 is a vertical transverse section, 
taken in the plane indicated by the line 
IV-IV, Figure 3; 
Figure 5 is a plan section, taken in the 

planes indicated by the line V-V, Figure 2; 
Figure 6 is a transverse vertical section, 

upon an enlarged scale, of the switch box, 
the section being taken adjacently interior 
of the front cover; 
s Figures 7, 8 and 9 are plan sections, 

taken, respectively, in the planes indicated 
by the lines VII-VII, VIII-VIII, and IX-IX, Figure 6; 
Figure 10 is a fragmentary front eleva 

tion, upon an enlarged scale, of the switch 
box as it is shown in Figure 1; 

Figure 11 is a diagrammatic view illus 
trating the electric circuits and the wiring 
arrangement, the wiring being suitable for 
a remote control of the apparatus; 
Figure 12 is a fragmentary front eleva 

tion of a curtain-operating mechanism pro 
vided with a modified form of switch-oper 
ating, means particularly adaptable for the operation of wide curtains; 
Figure 13 is a partial side elevation and 

a partial vertical longitudinal section, taken 
in the planes indicated by the line XIII XIII, Figure 12; 

Figure 14 is a fragmentary plan section, 
upon an enlarged scale, taken in the plane 
indicated by the line XIV-XIV, Figure 3; 

Figure 15 is an elevation of a particular 
guide member forming part of the modified 
form of switch-operating means, the view 
being taken from the plane indicated by the 
line XV-XV, Figure 13; and 

Figure 16 is a fragmentary vertical sec 
tion, upon an enlarged scale, taken in the 
E. indicated by the line XVI-XVI, Figure 13. 
Referring to the annexed drawings in 

which the same parts are indicated by the 
same respective ordinals in the several 
views, I show a main base plate 1 upon 
which are mounted two brackets 3 provided 
with bearings for a transverse shaft 2 upon 
which is mounted a pulley 7 adapted to be 
turned by a belt 6 running to the motor 
shaft 5 of a motor 4. The shaft 2 is a 
worm-shaft which co-operates with a worm 
wheel 8 rigidly connected to a longitudinal 
shaft 9 mounted in the brackets 3. 
Mounted upon the shaft 9 is a cable drum 
10 adapted to be rigidly connected to the 
worm-wheel 8 through the medium of a 
pin 11 intersecting a hole 12 in the worm 
wheel 8 and held in position by a cotter 
pin 60. An oil reservoir within which the 
worm-shaft 2 turns is indicated by the or 
dinal 61. An endless cable which is adapted 
to operate the curtains in both directions 
passes around the cable drum 10 and I in 
dicate the two sections of this endless cable 
which travel in opposite directions at any 
one time by the o'E' 13 and 13. In the 
form of invention herein shown and de 
scribed, for purposes of illustration, I have 
assumed that the curtain to be operated 
comprises a pair of horizontally-movable 
curtains 19 and 20 which together are 
adapted to form a closure for the stage 
opening. A main support for the curtain 
is indicated by the ordinal 18 and the same 
is a track-bar formed with depending 
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- mounted vertical pulleys 14 and 15 and 
upon another of which is mounted an an gular pulley 16, all as plainly shown in Fig 
are 1, whereby, in combination with the 
cable drum 10, a circuit is formed for the 
travel of the endless cable. To the endless 
cable are secured, intermediate the pulley 
14 and the pulley 16, the upper inner ver 
tical edges i9' and 20 of the curtains 19 and 20. The upper oute vertical edges of 
the curtains 19 and 20, respectively, are se 
cured by the straps 40 and 41 to one pair 
of the hangers 17. The curtains 19 and 2. 
are freely hung from the two sections 13 
and 13 of the endless cable by means of 
links 42. It is evident that the travel of the 
endless cable in one direction will draw 
the two inner vertical edges of the curtains 
19 and 20 toward each other to form a clo 
sure for the stage opening and the Opera 
tion of the endless cable in the other di 
rection will separate the curtains.19 and 20 
to uncover the stage opening. 
The means for thus operating the endless 

cable and for stopping the same at the de 
sired position of the curtains 19 and 20 yill 
now be described in detail. These operating 
means are driven by the motor 4 and the lat 
ter is started by throwing on either of the 
two switches shown in the wiring diagram in 
Figure 11, as desired. Assuming that the 
operation of the endless cable is in the direc 
tion of the arrows shown in Figure 1, so as 
to result in closing the stage opening, I 
direct particular attention to the fact that a 
ball or stop 38 on the cable section 13 will 
move downwardly until it intersects a loop 
36 upon a spring connection 36 which is 
connected at its other end to a rock-bar 35, 
centrally, pivotally mounted upon a pin 27 
mounted in a box. 21. This box 21 is the 
enclosure for a reversing motor-switch and 
the rock-arm 35 is a switch-operating le 
ver. The other end of the lever 35 is se 
cured to a second spring connection 37 whose 
outer end is formed with a loop 37' through 
which passes the section 13 of the endless 
cable. When the endless cable is traveling 
in the direction opposite to that indicated by 
the arrows, the loop 37' is intersected by 
a second ball or stop 39 secured to the cable 
section 13' for the purpose of rocking the 
arm 35 in a direction opposite to that in 
which it is rocked by the intersection of the 
loop 36' by the ball or stop 38. The detail 
of the switch-operating mechanism will 
now be described. Referring particularly to Figures 6, 7, 
8 and 9, it will be noted that a contact bar 
23 is secured adjacent one end of the pin 
27 and within the box 21, the lower end 23 
of which plays within a recess 34 formed 
by a loop member 34 secured to the slate 
base of the switch box 21. This contact 
bar 23 carries a series of three contacts 24, 
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25 and 26, each extending transversely of 
the bar 23 and upon both sides of the same 
So as to co-operate with two series of con 
tacts 28, 29 and 30, and 31, 32 and 33, all 
as plainly shown in Figure 6, and also as 
diagrammatically shown in Figure 11. It 
is evident then that the turning of the pin 
27 through the medium of the lever 35 will 
swing the contact bar 23 so as to release the 
plates 24, 25 and 26 from one series of 
switch contacts 28, 29 and 30 or 31, 32 and 
33, and place them in communication with 
the other series. By reference to the wiring 
diagram in Figure 11, it will be noted that 
whichever of these actions takes place, the 
result is to stop the motor 4. This, of 
eourse, results in the stopping of the cur 
tain-operating mechanism including the 
movement of the endless - cable. The stop 
nembers 38 and 39 which effect the rocking 
of the lever 35 are so positioned with ref 
erence to the cable travel and with reference 
to the loops 36' and 37 that this stopping 
of the motor takes place when the curtains 
19 and 20 have been moved to the proper 
closed position or proper opened position, as 
desired. Suitable supports and bases for 
mounting the switch box 21 upon the base 1 
are indicated by the ordinal 22. Referring particularly to Figures 12 to 
16, inclusive, I therein disclose a modified 
form of switch-operating means especially 
adapted for the operation of wide curtains. 
Some modification is advisable for the oper 
ation of horizontally-moving wide curtains 
because not enough head room is ordinarily 
available for the necessarily long operation 
of a device such as is shown in Figure 1. 
To the worm-shaft 2, Figure 12, I secure 
a bevel gear 53 adapted to co-operate with 
a second bevel gear 54 formed upon a verti. 
cal hub member 65 mounted upon a stand 
ard 66 supported by the main base 1. With 
in this hub member 65 is secured a vertical 
rod 55 formed with an exterior screw thread 
for a greater portion of its length, the upper 
end 55' of which is rotatably secured to a 
centralizing, steadying pin 59 secured with 
in a plug 58 which closes the upper end of a 
rectangular guide barrel 56 which surrounds 
the greater portion of the screw rod 55. The 
guide 56 is formed with a vertical slot 57, 
as plainly shown in Figure 15, and extend 
ing through this slot are hook-shaped pins 47 
and 49 seated, respectively, in sleeves 50 and 
51, adapted to slide in the guide barrel 56. 
To the extending hooked ends of these pins 
47 and 49 are respectively secured the outer 
ends of spring links 46 and 48 whose inner 
ends are secured to the outer free end of an 
arm 52 whose inner end is formed with a 
hub member 52 secured to the pin 27 which 
is mounted in the switchbox 21. The sleeves 
50 and 51 are formed with enlarged holes 
through which the screw rod 55 passes. It 
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is evident that the actuation of the motor 
will, through the medium of the drive, 
plainly shown in Figure 12, result in the 
turning of the screw rod 55 and the conse 
quent travel up or down of a R of square 
nuts 67 and 68 contained within the guide 
56 and having threaded holes co-operating 
with the screw rod 55 until one of the other 
of the nuts 67 or 68 has moved the sleeve 
50 or 51 far enough to rock the arm 52 
so as to turn the pin 27 and operate the 
switch to shut off the motor. The necessary 
travel of the nuts 67 and 68 to rock the arm 
52 takes enough time to provide for the 
opening and closing movements of a wide 
curtain, and the mechanism can be accom 
modated in the head room that is ordinarily 
afforded. In this form of device, a par 
ticular supporting and bracing assembly for 
the mounting of the switch box 21 is indi 
cated by the ordinal 45, certain transverse 
braces 45 of this assembly also serving to 
support the guide 56 and associated ele 
ments. 
In case of emergency, hand-operation of 

the endless cable is afforded by removing the 
cotter pin 60 and the pin 11, Figure 3, and 
freeing the drum 10 from the wormwheel 8. 
The curtain may be controlled from one 

or more points by my improved mechanism 
and operated from either point independent 
ly of the others. The speed of the curtain 
travel can be regulated within wide limits 
and the curtain movement is even and 
steady. The time of operating can be made 
exact by reason of eliminating a stage at 
tendant curtain operator and placing one 
oint of curtain control in the operating 
E. under control of the stage manager or 
machine operator. The wiring arrangement 
is such as to provide for remote control of the apparatus. 

Instead of using the form of reversing 
switch shown, which provides for automatic stopping of the curtain at a definitely deter 
mined full opening or closing position, it is 
within the spirit of my invention to use a 
standard magnetic reversing switch which 
will provide for the stopping and starting 
of the curtain at any point in its opening or closing path of travel. 
REE I have shown for purposes of ill 

lustration a pair of horizonta lying curtains, the apparatus is adapted for use 
with only one such curtain, or a single verti 
cally-moving curtain or so-called “drop.” 
What I claim is: 
1. Automatic curtain-operating equipment 

comprising, an electric motor, a pair of hori 
zontally-movable curtains, a cable, said cur 
tains being respectively secured to two sec tions of said cable travelling in opposite di 
rections, pulleys for said cable and means for 
mounting the same, means for driving said 
cable in either direction from said motor, 

motor-starting means, a reversing switch for 
shutting off the motor, and adjustable stop 
members secured to said cable for actuatin 
said switch in either direction of travel o 
the cable, when the latter has carried the 
curtains the desired distance. 

2. Automatic curtain-operating equip 
ment ERE: an electric motor, a pair of horizontally-movable curtains adapted to 
present a complete opening, closure, means 
securing the respective outside vertical edges 
of said curtains, and endless cable, the re 
spective inside vertical edges of said cur 
tains being secured to two sections of said 
cable traveling in opposite directions, pulleys 
for said cable and means for mounting E. 
same, means for driving said cable from 
said motor, motor-starting means, a revers 
ing switch for shutting off the motor, and 
stop members secured to said cable for actu 
ating said switch in either direction of travel of the cable. 

3. Automatic curtain-operating equipment 
comprising, an electric motor, a pair of cur 
tains adapted to present a complete open 
ing closure, means securing the respective 
outside vertical edges of said curtains, an 
endless cable, said curtains being respective 
ly loosely linked upon two sections of said 
cable traveling in opposite directions and 
being respectively secured at their inside 
vertical edges to said cable, pulleys for said 
cable and means for mounting the same, 
means for driving said cable from said mo 
tor, motor-starting means, a rock-arm 
switch for shutting off the motor, switch 
actuating members secured respectively to 
the ends of said rock arm, and stop members 
secured to said cable and adapted to contact 
and move said switch-actuating members, 
respectively, when the cable has carried the 
curtains the desired distance. 

4. Automatic curtain-operating equip 
ment comprising, an electric motor, a track 
bar provided with depending hangers, pull 
leys mounted in said hangers, an endless 
cable traversing said pulleys and moving in 
both directions longitudinally of said track 
bar, a pair of oppositely moving curtains 
supported by the two sections of said cable, 
secured respectively at their outer vertical 
edges to a pair of said hangers, and secured 
respectively at their inner vertical edges to 
said cable sections, a cable drum also trav 
ersed by said cable, means for driving said 
cable drum from the motor, motor-starting 
means, a switch for shutting off said motor, 
and stop members secured to said cable for 
actuating said switch in either direction of 
travel of the cable. , 

5. Automatic curtain-operating equip 
ment comprising, an electric motor, a track 
bar provided with depending hangers, pull 
leys mounted in said hangers, a cable trav ersing sáid pulleys and moving in both di 
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rections longitudinally of said track-bar, 
a pair of curtains secured to the two oppo 
sitely-moving sections of said cable, means 
for securing the outer vertical edges of said 
curtains, a cable drum also traversed by said 
cable, a worm-wheel on the drumshaft, a 
transverse shaft having a worm and a pull 
ley, a belt traversing said last-mentioned 
pulley and the motor shaft, motor-starting 
means, a rock-arm switch for shutting off the 
motor, switch-actuating members secured re 
spectively to the ends of said rock-arm, and 
stop members secured to said cable and 
adapted to contact and move said switch 
actuating members respectively when the 
cable has carried the curtains the desired 
distance. 

6. Automatic curtain-operating equip 
ment comprising, an electric motor, a track bar provided with depending hangers, pull 
ley's mounted in said hangel's, an endless 
cable traversing said pulleys and moving in 
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both directions longitudinally of said track 
bar, a pair of oppositely moving curtains 
supported by the two oppositely-moving 
sections of Said cable, secured respectively 
at their outer vertical edges to a pair of said 
hangers, and secured respectively at their 
inner vertical edges to E. cable sections, a 
cable drum also traversed by said cable, a 

... worm wheel on the drum shaft, a trans 

25 

0. 

yerse shaft having a worm and a pulley, a 
belt traversing said last-mentioned pulley 
and the motor shaft, motor-starting means, 
a rock-arm switch for shutting off the motor, 
Switch-actuating members secured respec 
tively to the ends of said rock-arm, and sto 
members secured to said cable and adapte 
to contact and move said switch-actuating 
members, respectively, when the cable has 
carried the curtains the desired distance. 
Signed by me this 19th day of January, 

1926. 
JOHN D. KURNER. 
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