Aug. 16, 1932 R. S. PEELLE 1,872,175

OPERATOR FOR COUNTERBALANCED ELEVATOR DOORS

Filed April 10, 1931 2 Sheets-Sheet 1

1
OA" 1V O

B\‘V//%(W -

A ATTORNEY.




Aug. 16, 1932, R S. PEELLE 1,872,175

OPERATOR FOR COUNTERBALANCED ELEVATOR DOORS

Filed April 10, 1931 2 Sheets-Sheet 2

/ 73 55 36 .
52_3“”/ ® s % Eg‘¢

B AKX,
W) 2

/Z ATTORNEY




Patented Aug. 16, 1932

UNITED STATES

1,872,175

PATENT OFFICE

' ROBERT §. PEELLE, OF HOLLIS, NEW YORK, ASSIGNOR TO THE PEELLE COMPANY, OF
' BROCKLYN, NEW YORK, A CORPORATION OF NEW YORK

5

10

15

25

30

35

40

OPERATOR FOR ‘COUNTERBALANCED ELEVATOR DOORS

Application filed April, 10,

My invention relates to operators for coun-
terbalanced elevator doors, and more particn-
larly to improvements in electric motor actu-
ated operators wherein each door in a shaft
is acted upon by an electric motor or motors
located adjacent the door,

In an operator of the type to which the
invention relates, means are provided, by
which power from a single sourcé may be
selectively applied to the motors associated
with any deor in a shaft for imparting move-
ment thercto. The power from the source is
in part controlled by a switch mechanism in
the elevator car, or in the hall with certain
types of elevators, through a single pole
changing switch mechanism arranged in the
penthouse, and by switch mechanism actuat-
ed by the elevator carin the shaft adjacent the
several door openings, which latter. ensures
the application of power to the motor or mo-
tors for imparting movement to the door at
an opening only when an elevator car is ab
the opening adjacent which a shaft switch is
located. S e

While continued application of power to
the motors operative upon any door, beyond
the interval required to fully open or fully
close the door, will have no injurious effect
o'ther upon the motors or the doors, it is de-
sirable to provide mechanisms by which the
power to the motors will be automatically in-
terrupted substantially simultaneously with
the completion of the opening or. closing
moevement of any door in a shaft. -

With the above conditions in mind, I pro-
vide an operator wherein the circult con-
trolled by the car, or the hall switch has in-
cluded therein a single switch mechanism
ncrmally so set as to permit the application
of power for either opening or closing the
door, according to the position of the door,
said switch mechanisms being mechanically
actuated as a result of the movement of any
door in the shaft so as to establish the desired
electrical conditions with different positions
of the door. B

By providing mechanical means common
to all of the doorz in the shaft and actuated
by any deor, the circuit controlling means
may be differentially adjusted to the different
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doors in the shaft and may be a simple, inex-
pensive and dependable mechanism which
will ensure an accurate timing of the applica-
tion of power to any door, irrespective of
slight varying opening and closing move-
ments of different doors. -
The mechanism is operative solely for the
purpose of controlling the operative effect of
the car, or the hall, switch as determined by
the movements of a door, and may be so set
as to secure any desired timing of the dura-
tion of the application of power to a door. It
is sometimes desirable to complete such open-
ing or such closing movement by the moving
inertia of parts, rather than by a continued
application of motor power thereto. :
No particular construction of the pent-
house switch mechanism is required, although
the invention is particularly applicable to a
constant pressure car, or hall, switch where-
in there is a tendency for a car attendant, or
the user of the car, to actuate the switch in a
manner to keep the circuit closed for a period
in excess of that required for a complete
opening or closing movement. In fact, an
interruption of the circuit to the car motors
just prior to the completion of the full open-
g or the full closing movement is desirable
as tending %o cut down the speed of the doors
at-the conclusion of such movement..
. The -invention consists primarily in an
operator for counterbalanced elevator doors
of the type in which each door in a shaft is
actuated by a motor operative upon . said
door only, and power for operating the sev-
eral motors is controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch adjacent each door, and an opening
and a closing switch included respectively
in the circuits to the windings of the mag-
nets of said pole changing switch, embody-
ing therein self-closing switches arranged
respectively ‘in the circuits including said
opening and said closing switch, a snake ex-
tending throughout .the shaft, means car-
ried thereby engageable by the respective
doors in a shaft, and a reciprocatory mem-
ber carrying an impact co-operating with
said self-closing switches, whereby the cir-
cuits controlled by said opening and closing
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switches will be automatically interrupted
substantially simultaneously with the com-
pletion of the opening or the closing move-
ment of any door in a shaft; and in such
other novel features of construction and
combination of parts as are hereinafter set
forth and described, and more particularly
pointed out in the claims hereto appended.
" Referring to the drawings,

Fig. 1 is a view of two counterbalanced
elevator doors in an elevator shaft from the
shaft side, said doors being vertically and
laterally condensed;

Fig. 2 is an enlarged view of the pent-
house. limit switch mechanism;

Fig. 3 is a side view of Fig. 2; and

Fig. 4 is a view showing diagrammatical-
ly the electrical conditions as to one door in

a shaft.

20

Like numerals refer to like
out the several views.

Counterbalanced elevator doors are ex-
tensively used for closing the openings in

parts through-

.. elevator shafts of warehouses, garages and
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buildings devoted to manufacturing pur-
poses. The elevator shafts extend through-
out the height of a building, and the open-
ings in each shaft may at times number
twenty, or even more, these openings being
vertically alined. Upon opposite sides and
adjacent the jamb of each opening is a track
or guide structure extending continuously
throughout the entire height of the shaft,
the portions of the structure between the
lintel of one opening and the sill of the
other opening serving to guide the move-
ments of a section of the door at each of
said openings.

With this construction, it is essential that
a door at one opening be closed before a
door at either adjacent opening can be
opened or closed. Under normal condi-
tions, when the elevator car has movement,
all of the doors in the shaft will be closed.

Several types of operators for counter-
balanced elevator doors are employed. One
type of operator, utilizes cables or rods ex-
tending vertically upon opposite sides of the
doors and adapted to be connected to any
door in a shaft by means of a clutch mecha-
nism carried by the door. These cables or
rods extend to the penthouse. ~Flexible por-
tions thereof pass about the drum of a winch
actuated by an electric motor, the applica-
tion of power to which is controlled by
either a car, or hall opening and closing
switch. - With this type of operator, a sin-
gle motor is utilized for operating any door
in a shaft as determined by the setting of the
clutech mechanism associated with such door.

This type of operator has been largely
superseded by a constructicn in which sim-
ilar cables or rods are used upon opposite
sides of all of the doors in a shaft, each of
these rods, however, being made operative
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as to any door in the shaft by means of ad-
justable balls or stops secured to the cables
or rods and engaging the under side of the
truck bar of the lower door section.

Both types of operators above referred to
possess limitations which precluded their
use with an elevator door installation where-
in a shaft has a large number of door open-
ings requiring heavy doors. The penthouse
mechanism is fairly large and heavy and re-
quires various electrically actuated appli-
ances to avoid overrunning of the motor and
damage to the doors resulting therefrom.

At the time of my present invention, the
two types of operators for counterbalanced
doors above referred to had been largely
superseded by an operator in which each
door in a shaft has associated therewith a
motor or motors, operative only upon that
door with which it, or they, are associated.
With this operation, the penthouse motor
and all of the penthouse operating mecha-
nisms, excepting a pole changing switch
mechanism, the operation of which is con-
trolled by opening and closing switches in
an elevator car, or with some types of ele-
vator equipment, in the halls of a building
are dispensed with. While the construction
of this type of operator is such as to pre-
clude possibility of damage to the doors as
a result of overrunning of the motor, and
avoids the necessity for a complicated brake
mechanism to check the motor when it has
been operated to an extent to fully open or
to fully close the door, it has been found de-
sirable to provide means which will permit
the application of power to any motor only
when the position of the door is such as
to permit the power from the motor to be
applied to the door for imparting movement
thereto, and which will interrupt the applica-
tion of power to any motor substantially si-
multaneously with the completion of either
ghe opening or the closing movement of the

oor.

The sole function of the mechanism im-
mediately above referred to, is to control the
operative effect of the car or the hall switches,
so far as actuation of the main control switch
thereby is concerned, and the various parts
have no function so far as imparting or per-
mitting any movement of the door is con-
cerned. Consequently, the mechanism may be
made fairly light in construction, may be ap-
plied at only one side of a door and is sub-
jected to stresses which are so small as to
avoid likelihood of any loss of adjustment.
It is actuated solely as a result of movement
of the door, and the power required to actu-
ate same is so small as to have no effect what-
ever upon the movements of the door.

The mechanism above referred to will be
described in detail hereafter.

In Fig. 1 of the drawings, I have shown
the invention in connection with two doors of
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a shaft, it being understood that the mecha-
nisms shown may be duplicated throughout

a shaft having any number of door openings:

in vertical alinement; irrespective of the size

5 of such doors, since each door is provided

with its own motive power for opening and
closing same, and the motors for actuatingthe
various doors may be selectively operated.
The upper door is
lower door at B. The penthouse grating is
shown at O, and the main pole changing
switch panel at D. :
As shown, each of the doors A—B is com-
posed of an upper section 10 and a lower see-
tion 11, these sections being connected by
means of the usual flexible connections 12 at
opposite edges of the door. The doors have
movement along guide rail structures 13 of
the usual construction extending throughout
the entire height of the shaft at opposite sides

of cach door opening and adjacent the jambs

thereof. The guide rail structures 18 are
continuous. :
Mounted adjacent the lintel of each.door
ng, upon the guide rail structures 18,
are operator fittings 14, each embodying
therein a motor 15 geared directly to a sheave
16 over which the connections 12 pass. The
lower door section 11 is provided with the
ustal truck bar 17 projecting across the guide
rail structure in the usual manner. This
ruck bar is-adapted to engage truck bar
stops 18 for arresting downward movement of
the lower door section when the truck bar 17,

26 as to the upper surface thereof, is substantial-

ly flush with the sill of a door opening.

All of the foregoing structural details are
characteristic of the type of operator to
which the invention is applicable.

Each of the truck bars 17 is provided with
a bracket 19 having an opening therethrough.
Extending throughout the height of the shaft
adjacent all of the doors therein is a cable
or rod 20 passing through each of the brack-
ets 19. This cable or rod is known in the art
as a “snake”. Secured to the snake adjacent
each bracket 19 is an impact member or ball
21, such as is commonly used with a shipper
cable, and like the ball of the shipper cable,
the impact member or ball 21 may be ad-
justed along the snake and in relation to the
bracket 19. The lower énd of the snake is pro-
vided with a weight 22. But one snike 20 is
used in each shaft. o

Positioned in the penthouse is a weight 23
which is relatively heavier than the weight
22.. When rods are used in the snake 20, the
upper portion of these rods is connected to
a section of flexible cable or chain 24, the
other end of which is attached to the weight
23. “The flexible portion of the snake passes
about a guide sheave 25 mounted towird the
top of a frame 26 supporting tracks or guides
27 and 28 for the weight 23.

indicated at A -and the

- By the above construction it will be noted
that when the lower section 11 of any door
in a shaft is permitted to descend by the ac-
tuation of the motor 15 associated: therewith,
the truck bar 17, during its downward move-
ment, through the impact or ball 21, causes
a downward movement of the snake 20, and
thus raises the weight 23 along the guides 27
and 28. With the upward movement of the
lower door section by the motor. actuated
sheave 16 and motor 15, the weight 23 is per-
mitted to descend, the impact or ball 21 fol-
lowing the truck bar 17. v

The snake 20 and -the purts associated

therewith serve merely as a confrol mecha-
nism by which the application of power to
any motor in the shaft may be restricted to
that required by the position of the door upon
which that motor is operative. It affords
means common to all of the doors in a shaft
for controlling the.operative effects of the
opening or closing switch for sstting the pole
changing switch mechanism, but has no direct
control over other mechanisms for control-
Iing the circuit to the motor operative upon

any door. or for imparting movement to the

door itself. _ :

If a door to be opened is in the fully closed
position, the snake and its appurtenances will
limit the effect of the car or the hall switch
to that required to cause the application of
power to a motor so as to impart only an
opening movement to the door. If the door
be fully opened, it will act to cause the ap-
plication of power to the motor in a manner
to cause only a closing movement to the door.
If a door be partially open, it will permit ap-
plication of the power to either open or close
the door. .

Whatever the direction of movement of the
door as a result of the application of power
to the motor, asthe door approaches the limit
of its movement, the snake under the control
of the door itself will cause this interruption
of the power to the motor, notwithstanding
that the attendant or user may still he main-
taining a closed circuit at the opening or the
closing switch in the car, or in a hall of the
building. As heretofore stated, the snake
does not apply any power whatever to the
door, but is actuated by the door.

The operative effect of the snake can be
better understood by reference to the electri-
cal conditions present in an operator of the
invention as shown in Fig. 4.

The switch panel D, which, for conveni-
ence of access, is usually located in the pent-
house, although this is immaterial, carries
the main pole changing switch mechanism.
This mechanism comprises an electro-mag-
netically operated opening switch consisting
of three fixed contacts 29, 30 and 31, connected
respectively with the three lineg 32,-33 and
84 of an electrical main by the leads 35, 26
and 87. Associated with the fixed contacts
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29, 30 and 381 are three movable contacts 38,
39 and 40 which are connected with a line
extending throughout the height of the shaft
adjacent all of the doors, containing the con-
ductors 41, 42 and. 43.

The motors 15 are a special type of three-
phase inductive motor. A lead 44 from the
conductor 43 of the shaft line is connected
with the corresponding terminal of both
motors. A lead 45 connects other corre-
sponding terminals of both said motors with
one contact of a shaft switch 46, another con-
tact of this switch being connected by a lead
47 with the conductor 41 of the shaft line.

15 The remaining terminal of each motor is con-

nected by a lead 48 with one contact of the
switch 46, the other contact of which is con-
nected by a lead 49 with the conductor 42.

* At 50 is shown conventionally a shoe car-
ried by and movable with an elevator car and
adapted to close the switch mechanism 46.

The motors at each floor opening are con-
nected with the shaft line in the manner im-
mediately above described, a shaft switch 46

- being positioned adjacent each door opening

so that the motors 15 operative upon the door
closing that opening will be connected with
the shaft line only when an elevator car is in
a position to permit the opening of such
doors.

The movable contacts 88, 39 and 40 are

actuated by means of an electro-magnet 51
which, when energized in a manner to be
hereinafter described, will close the circuits
to the various conductors of the shaft line.
This switch is an opening switch.
- Also connected with the lines 32, 33 and
34 of the electric main are fixed contacts 52,
53 and 54. The movable contact 57 is in
electrical connection with the conductor 43
of the shaft line, through a lead 58. The
movable contact 55 is in electrical connection
with the conductor 42 of the shaft line by a
lead 59, and the movable contact 56 is in elec-
trical connection with the conductor 41 of
the shaft line through a lead 60. The con-
tacts 52, 53, b4, 55, 56 and 57 constitute a
closing switch which is actuated by an elec-
tro-magnet 61 operative upon the movable
contacts.

It will be noted that the polarity of two of
the three lines will differ according to whether
the opening switch of the pole changing
mechanism, or the closing switch of said
mechanism is closed, thus reversing the ro-
tation of the field of said motors.

The shaft switch 46 prevents the closing of
the circuits to the motors at any door unless
the elevator car is located at the opening
closed by said door. '

The winding of the electro-magnet 51 has
one terminal thereof connected by the lead 62
with the main 84, and the other terminal
thereof connected by a lead 63 with a fixed
contact 64 of an opening limit switch 65 hav-
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ing a movable contact 66. Another fixed
terminal 67 of said limit switch is connected
by a lead 68 with one of the contacts 69 of a
manually operative opening switch which
may be located in an elevator car or in a hall-
way. The other fixed contact 70 of said
opening switch is connected by the lead 71
through the lead 86 with the main 33. - The
fixed contacts 69 and 70 of the opening
switch are connected by means of a manually
operative movable bridge contact 72.

One terminal of the winding of the magnet
61 is connected by the leads 73 and 385 with
the line 82 of the main, and the other termi-
nal of this magnet is connected by a lead 74
with the fixed contact 75 of a closing limit
switch 76 having a movable contact member
77. The other fixed contact 78 of the closing
limit switch 76 is connected by the lead 79
with one fixed terminal 80 of the car or hall

- closing switch, the other fixed contact 81 of

which is connected to the lead T1.

A manually operative movable bridge con-
tact 82 co-operates with the fixed contacts 80
and 81.

The movable contact member 66 of the
closing limit switch is acted upon by a spring
83, see Fig. 3, having a normal tendency to
engage said contact member with the fixed
contacts 64 and 67. The movable contact
member 77 of the closing time limit switch
is acted upon by a spring 84 having a normal
tendency to engage said contact 77 with the
co-operating fixed contacts 75 and 78. The
movable contacts 66 and 77 are bridge con-
tacts. The springs 83 and 84 are shown con-
ventionally in Fig. 4.

The opening limit switch 65 is mounted
upon the frame 26 by means of bolts 85 and 86
passing through elongated slots in the base
of said switch mechanism so as to permit lim-
ited adjustment vertically of said frame. The
closing limit switch 76 is mounted adjacent
the bottom of said frame by means of bolts
87 and 88 passing through elongated open-
ings in the base of the switch for permitting
the adjustment of said switch in the same
manner.

The adjustment of said limit switches is for
the purpose of permitting the setting of these
limit switches in a manner to ensure the in-
terruption of the application of power to the
motors 15 after a desired movement of the
door in either direction. It also admits of
the adaptation of the same parts to doors, the
sections of which vary in height.

The springs 83 and 84 have a normal tend-
ency to close the circuit controlled by the
switches 65 and 76 respectively.

Carried by and movable with the weight
23 is an impact member 89 projecting later-
ally of the frame 26 to an extent to engage
the movable contact members 66 and 77 as a
result of movement of the weight 23 by the

70

15

80

90

100

105

110

115

120

126

130



10

15

20

25

30

35

40

45

50

58

60

6

©>®

1,872,175

gnake 20 in one direction, or the return move-
raent of said snake, due to the overbalancing
of the weight 22 by the weight- 23.  The

weight 23 must be sufficiently heavy to over-

come the load of the snake 20 and the weight .

22, in the form of the invention shown, since
while the downward movement of the snake,
resulting in the upward movement of the
weight, 1s caused by the force developed by
the dowmmufl movement of a door section,
the return movement of the weight is not the
result of the application of any force applied
to the snake. Thiscondition, however, is not

essential to the invention, which merely. re-
quires that the snake 20 be free to have move-
ment in both directions as-the result of ; move-
ment of the door.

When the-snake ]S S,CtU’lted by the down-
ward movement of the lower door:section, S
the weight 28 must overbalance the weight 22.
On the other hand,.if the snake 20 be actu-
ated by the upward movement of the upper
dn(w section, then the weight 22 must: over-

halance the Well‘ht 93. “The extent of over-
bﬁlﬂncinn is merely that required to assure

‘movement of the weight 23 simultaneously

with opening or closing » movement of the door

s0 as to cause it to engage either the movable
contact member 66 or 77 as the door ap-
proaches-the limit of its movements as & re-
sult of the actuation of the motors 15.

The operation of the herein desnrlbed op-
erator is substantially as follows ——

The detailed censtruction of the counter-

balanced doors themselves is immaterial to
e invention,and in the accompanying draw-
s, 1 have not shown such details ‘which
1ay vary widely.
In describing the operation of the inven-
tion, reference will be had to the embodiment
thereof shown in the drawings, it being un-
derstood that other mechanisms for securing
the same operative effect may be employed.

When all of the doors in a shaft are closed,
relation of parts will be as shown in

. 1 of the drawings, and the electrical
ditions will be as shown diagrammatically
Fig. 4. The weight 23 will be in the lower-
position, wi Lh the impact member 89

+h
L
ing
‘l n
n

by the closing limit switch 76. The spring
83 will maintsin the movable contact member
66 in a position to close the cn‘cupL controlled
Ly the opening limit switch 65.

Asy mnmo that the manually opemtlve
opening and closing switches are carried by
an clevator car, the attendant, as the car
reaches or is approaching a floor- at which a
top is to be mdde, sresses the bridge contact
2 56 that when the shoe 50 upon the car en-
gazee the movable contact of the -shaft
m\ntch 46, power will be applied to the motors

15 at that floor to cause he rotation of such
motors in a direction to open the doors.

T

.of . the weight 2

‘the. sw1teb

ied thereby engaged with the lever 77
“in s manner to open the circuit controlled

5

The circuit established as a result of the
manual actuation of the opening switch in
the car, and the automatic closing ‘of the shaft

switch 46 will be as Tollows :—

From'the main 84, through the lead 62 the
winding of the Gl“Cth nur(rmt 51, qud 63,
the uonta(ws 64, 66 and ()( of t\e opening
limit sw1tc‘1, the lead 63 to the contacts 69

2 and { 0 of. the car opemno switeh, and the

lead 71 from the contact 70 no une lead 36
and line 83 of the main. The ¢ losing of this
mrmut causes the dectro-mwnet 51 to actu-
d,‘

necting the main lines 32-—83-—384 with the
conductors 41, 42 and 43 of the shaft line

-and thereth rough with the motors 15 throvgh

the leads 44, 4? and 49 the:contacts of the
shaft switch 46 and the leads 45 and 48 from

-said contact to two of the motor terminals.

With the downward movement of the
Iower door section 11, the bracket 19 on the
track bar 17 of that door, by engagement
with the. ball 21, will draw the snake 20
downwardly, the weight 22, opposed to that
aV01chn0’ any material re-
sistance to this movemem, or any such resist-
ance as nLght tend to interfere with the
quoth operation of the door.

o As the weight 23 is raised, as a result of
the downwald movement of the snake with-
111 the shaft, the impact member 89 passes
from en(ranemﬂnt with the movable contact

member- 7 77 of the closing limit switch, the

spring 75 of this switch imme diately closing
During the opening movemen{,
of the door therefore e, after a short initial
travel of the weight 23, both limit switches

will be closed. Con qecucntly, the attendant

may, at any’ time, interrupt the apnhcahon
of poiver for causing a continuing opening
movement, either ql‘owmfr the doors to re-
main partmlly opened, or, by applying clos-
ing power to the motors 15 re-shut the doors.

The attendant may also anm apply open--

ing power to the motors. The closing cir-
cuits under this condxtlon will be the ¢ same
as when a full closing movement of the door

1is required, Whlch Wlll be hereinafter- de-

scribed.
Assaming th‘lt a continuing. opemnrr
power s applled to the motors, as the doors

-approach the limit of this movement the im-

pact member 89, by engagement with. the
movable contact 66 of the opening limit
switch 65, will oscillate this contact against

the tension of the spring 83.in  a manner to

open the circuit at the switch and thus inter-
rupt the application of power to the motors
15 ns a result of the ‘de-energizing of the
electro- magnet 51. Immedmtely that this
magnet.is de- energized, the movable contacts

-38,. 39 and 40 are disengaged from the fixed

contactb 29,30 and 31 to interrupt the cir-
cuit to the motors 15.

The present invention has nothmg to dO-
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with the control of the circuits to the motor
for moving the -elevator car.

When the doors are fully open, the circuit
controlled in part by the opening switch
mechanism 69, 70 and 72 is interrupted at the
opening limit switch 65, so that it is impos-
sible to apply power to the motors 15 to cause
further opening movement of the door.

Upon the completion of the opening move-
ment of the door, the truck bar 17, by engage-
ment with the stops 18 carried by the guide
rail structure, not only has the usual function
of bringing the lower section 11 of the door
to a position where the top of the truck bar is

. substantially flush with the sill of a door

opening, but prevents possibility of overrun-
ning of the weight 28 In a manner to release
the coritact 66 of the opening limit switch 65
and permit a re-closing of the circuit having

. therein this switch.

When the door is in the fully open posi-
tion, the opening limit switch 65 is therefore
open, the closing limit switch 76 is closed and
the electro-magnet 51 is de-energized. The

. switch 46, however, remains closed, the cir-
_cuit to the motors 15 being: interrupted as a

result of the de-energizing of the magnet 51.

When' the attendant desires to close the
door, it is merely necessary for him to de-
press the movable contact 82 of the closing
switch. With the closing of this switch, a
circuit is set up from the line 32, through the
leads 85 and 73, the winding of the electro-
magnet 61, the lead 74, the contacts 75, 77 and
78 of the closing limif switch 76, the lead 79
from the contact 78, the contacts 80, 32 and
81 of the car closing switch, and the-leads 71
and 86 to the line 88 of the main.

With the closing of this circuit; the electro- -

magnet 61 is energized to move the movable
contacts 55, 56 and 57 into engagement with
the fixed contacts 52, 53 and 54 of the pole
changing switch mechanism. The closing of
these switches places the lines 32, 83 and 34

. in elect¥ical connection through the leads 59,

60 and 58 with the conductors 42, 41 and 43
of the shaft line, the circuit to the motors
being closed through the shaft switch 46 in
the manner heretofore described, with the ex-

, ception that the polarity of two of the lines

41—49 will be reversed 1n a manner to cause
the field of the motors 15 to rotate-in the op-
posite direction.and thus impart a reverse ro-
tation to the armatures of said motors, in a
manner to impart a lifting movement to the
Jower door section 11 and to permit the de-
scent of the upper door section 10.

With the upward movement of the door
section 11, the ball 21 follows the bracket 19
as a result of the action of the weight 23 upon
the snake 20. With the initial closing move-
ment of the door, the impact meraber 89

" moves out of operative engagement with the

movable contact member 66, and the spring
83, operative upon this contact, engages it

1,872,175

with the fixed contacts 64 and 67, thus clos-
ing the switch 65 so that opening power may,
if desired, be applied to the motors. This
condition continues until the doors approach
the limit of their closing movement, at which
time the impact member 89, by engagement
with the movable contact member 77, opens
the closing limit switch 65 and thus inter-
rupts the circuit to the winding of the magnet
61, the movable contacts 55, 56 and 57 being
moved by their spring out of engagement
with the fixed contacts co-operating there-
with respectively, to interrupt the circuit to
the conductors 41, 42 and 43 of the shaft line.
This restores the condition by which only
opening power can be applied to a door.
When the door is in the fully open position,
only closing power can be applied thereto.
‘At an intermediate stage of the movement of
the door, either opening or clesing power
may be applied thereto. No power may be
applied to any door in a shaft unless a switch
46 adjacent that door is closed as a result of
the presence of a car at the opening closed by
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that door. 09

The magnets 51 and 61 are commonly
called “holding” magnets, and in the draw-
ings the construction of the pole changing
switches is such as to require the application

of constant pressure to either the opening or ©

the closing switch to ensure continuity in the
operation of the motors.

By properly setting the limit switches 65
and 76, the power applied to the motors 15

operating any door may be interrupted be- ¥

fore the door has reached the fully opened
or the fully closed position. With the opera-
tor of the invention, a rapid opening and
closing movement is secured, and since the

two sections of the door 10 and 11 are approx- 123

imately balanced, the sections may gather
sufficient momentum or moving inertia to en-
sure a continued movement thereof after the
interruption of power to the motors. This

is desirable. The motors 15 are small, light ¥

motors with a free-running armature, so that
the motors will turn freely after the inter-
ruption of power to permit this practice. In
fact, the conditions in the operator are such

that the doors may be manually cpened and =
“closed entirely independently of the opera-

tor, so that if the moving inertia of the door
should be insufficient to either fully open
or close same, the attendant may manually

complete either movement. B

Tt will be noted that the snake 20 and the
parts actuated therethrough have no func-
tion beyond the control of the circuits in the
manner above described, and that the work-

22

=
Lot

ing conditions are such as to place very lit- 12

tle stress upon said snake. Hence there is
little or no probability of a loss of adjust-
ment due to elongation of the snake.

- By the adjustment of any ball 21 in relation

to the truck bar with which it co-operates, 13¢
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the operator may be adjusted to meet the
conditions resulting from small variation
in the height or setting of different doors in
the shaft. With some doors, the ball 21 co-
operating therewith may be set close to the
truck bar, while with other doors the ball
may be spaced from the truck bar: With
the latter adjustment, moving inertia of
the door must be relied upon particular-
ly to effect the closing movement. A
leeway of several inches as to the quantity of
opening movement of different doors may
be thus secured. In fact, by reason of the
operation peculiar to counterbalanced doors,
doors varying in height to the -extent of a
fcot or more may be satisfactorily operated
by the same mechanism. ,

In the operator of the invention, the power
from the mains may be selectively applied
to any door of a shaft through a single mech-
anism, and the interruption of this power,
toward the limit of the opening and closing
movement, may be secured by a single mech-
anism. Nevertheless, each deor in a shaft
is equipped with its own motors.

It is not my intention to limit the inven-
tion to the precise details of .construction,
or to the electrical conditions shown in the
accompanying drawings, it being apparent
that such may be varied without departing
from the spirit and scope of the invention.

Having described the invention, what. I
claim as new and desire to have protected
by Letters Patent, is:—— : '

1. An operater forcounterbalancedelevator
doors of the type in-which each door in a shaft
is' actuated by a motor operative upon said
door only, and power for operating the sev-
eral motors is controlled by a pole changing
magnetic switch mechanism, a-shaft switch
adjacent each door, and an opening and a
closing switch included respectively. in the
circuits to the windings of the magnets of
said pole changing switch, embodying there-
in self-closing switches arranged respective-
ly in the circuits including said opening and
said closing switch, a snake extending

throughout the shaft, means carried thereby

engageable by the respective doors in a shaft,

and a reciprocatory member carrying anim-

pact co-operating with said - self-closing
switches, whereby the circuits controlled by
said opening and closing switches will be au-
tomatically interrupted substantially simul-
taneously with the completion of the opening
or the closing movement of any door in a

‘shaft. :

2. An operator for counterbalanced eleva-
tor doors of the type in which each door in a
shaft is actuated by a motor operative upon
said door only, and power for operating the
several motors ig controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch adjacent each door, and an. opening

and a closing switch included respectively in -
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the circuits to the windings of the magnets of
said pole changing switch, embodying there-
in a frame carrying vertically extending
guides, a sheave 1dly mounted adjacent the

top of said frame, self-closing switches ar- -

ranged respectively in the circuits includ-
ing said opening and said closing switch, and
carried by said frame adjacent the top and
bottom thereof, a weight slidably mounted

in said guides, a snake extending throughout &

the shaft and having a flexible portion pass-
ing about said sheave and comnected with
sald weight, means carried by said snake en-

‘gageable by the respective doors in a shaft,

and an impact member carried by said weight
co-operating with said self-closing switches,
whereby the circuits controlled by said open-
ing and closing switches will be automati-
cally interrupted substantially simultane-

ously with the completion of the opening or ¢

the closing movement of any door in a shaft.

3. An operator for counterbalanced ele-
vator doors of the type in which each door in
a shaft is actuated by a motor operative upon

said door only, and power for operating the

several motors is controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch - adjacent each door, and an open-
ing and a closing switch included respec-

tively in the circuits to the windings of ¢

the magnets of said pole changing switch,
embodying therein a frame carrying verti-
cally extending guides, a sheave idly mount-
ed adjacent the top of said frame, self-clos-
ing switches arranged respectively in the

_circuits including said opening and said clos-

ing switch, and carried by said frame adja-
cent the top and bottom thereof, a weight
slidably mounted in said guides, a snake ex-
tending throughout the shaft and having a
flexible portion passing about said sheave and
connected with said weight, means adjust-
ably mounted upon said snake engageable by

‘the respective doors in a shaft, whereby vary-
ing movement of different doors in a shaft 1:

may be compensated for, and an impact mem-
ber carried by said weight co-operating with

-said self-closing switches, whereby the cir-

cuits controlled by said opening and closing
switches will be automatically interrupted

.substantially simultaneously with the com-

pletion of the opening or the closing move-

.ment’of any door in a shaft.

4. An operator for counterbalanced eleva-

tor doors of the type in which each dcor in
a shaft is actuated by a motor operative upon

said door only, and power for operating the
several motors is controlled by a pole chang-
ing magnetic switch mechanism, a- shaft

switch adjacent each door, and an opening :Z

and a closing switch included respectively
in the circuits to the windings of the mag-

‘nets of said pole changing switch, embodying
‘therein -a frame carrying vertically extend-
ing guides, a sheave idly mounted adjacent ic:
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the top of said frame, self-closing switches
arranged respectively in the circuits includ-
ing said opening and said closing switch, and
carried by said frame adjacent the top and
bottom thereof, a weight slidably mounted in
said guides, means whereby said self-closing
switches may be vertically adjusted upon said
{frame to vary the moment of the interrup-
tion of the circuit controlled thereby, a snake
extending throughout the shaft and having a
flexible portion passing about said sheave
and connected with said weight, means car-
ried by said snake engageable by the respec-

_tive doors in a shaft, and an impact member

carried by said weight co-operating with said
self-closing switches, whereby the circuits
controlled by said opening and - closing
switches will be automatically interrupted
substantially simultaneously with the com-
pletion of the opening or the closing move-
ment of any door in a shaft.

5.. An operator for counterbalanced eleva-
tor doors of the type in which each door in
a shaft is actuated by a motor operative upon
said door only, and power for operating the
several motors is controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch adjacent each door, and an opening

-and a closing switch included respectively in

the-circuits to the windings of the magnets
of said pole changing switch, embodying
therein 'a frame carrying vertically extend-
ing guides, a sheave idly mounted adjacent
the top of said frame, self-closing switches
arranged respectively in the eircuits includ-
ing sald opening and said closing switch,
and carried by said frame adjacent the top
and bottom thereof, a weight slidably mount-
ed in said guides, means whereby said self-
closing switches may be vertically adjusted
upon said frame to vary the moment- of the
interruption of the circuit controlled thereby,
a snake extending throughout the shaft and
having a flexible portion passing about said
sheave and connected with said welght, medns
adjustably mounted upon said snake engage-
able by the respective doors in a shaft, where-
by varying movement of different doors in a
shaft may be compensated for, and an im-
pact member carried by said weight co-oper-
ating with said self-closing switches, where-
by the circuits controlled by said opening
and closing switches will be automatically in-
terrupted substantially simultaneously with
the completion of the opening or the closing
movement of any door in a shaft.

6. An operator for counterbalanced eleva-
tor doors of the type in which each door in
a shaft is actuated by a motor operative upon
said door enly, and power for operating the
several motors is controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch adjacent each door, and an opening
and a closing switch included respectively
in the circuits to the windings of the mag-
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nets of said pole changing switch, embody-
ing therein self-closing switches arranged re-
spectively in the circuits including said open-
ing and said closing switch, a snake extend-
ing throughout the shaft, means carried
thereby engageable by the respective doors
in a shaft, a reciprocatory member carrying
an impact co-operating with said self-closing
switches, whereby the circuits controlled by
said opening and closing switches will be au-
tomatically interrupted substantially simul-
taneously with the completion of the open-
ing or the closing movement of any door in
a shaft, and means limiting the opening
movement of the sections of the counterbal-
anced door. ' ,

7. An operator for counterbalanced eleva-
tor doors of the type in which each door in
a shaft is actuated by a motor operative upon
said door only, and power for operating the
several motors is controlled by a pole chang-
ing magnetic switch: mechanism, a shaft
switch adjacent each door, and an opening
and a closing switch included respectively in
the circuits to the windings of the magnets
of said pole changing switch, embodying
therein a frame carrying vertically extending
guides, a sheave idly mounted adjacent the
top of said frame, self-closing switches ar-
ranged respectively in the circuits including
said opening and said closing switch, and car-
ried by said frame adjacent the top and bot-
tom thereof, a weight slidably mounted in
sald guides, means whereby said self-closing
switches may be vertically adjusted upon said
frame to vary the morment of the interruption
of the circuit controlled thereby, a snake ex-
tending throughout the shaft and having a
flexible portion passing about said sheave and
connected with said weight, means carried by
said snake engageable by the respective doors
in a shaft, an impact member carried by said
weight co-operating with said self-closing
switches, whereby the circuits controlled by
said opening and closing switches will be
automatically interrupted substantially si-
multaneously with the completion of the
opening or the closing movement of any door
in a shaft, and means limiting'the opening
movement of the sections of the counterbal-
anced door. ' : :

8. An operator for counterbalanced eleva-
vator doors of the type in which each door in
a shaft is actuated by a motor operative upon
said door only, and power for operating the
several motors is controlled by a pole chang-
ing magnetic switch mechanism, a shaft
switch adjacent each door,-and an opening
and a closing switch included respectively in
the circuits to the windings of the magnets of
said pole changing switch, embodying there-
in a frame -carrying vertically extending
guides, a sheave idly mounted adjacent the
top of said frame, self-closing switches ar-
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said opening and said closing switch, and
carried by said frame adjacent the top and
bottom thereof, a weight slidably mounted in
said guides, means whereby said self-closing
switches may be vertically adjusted upon said
frame to vary the moment of the interruption
of the ciremit controlled thereby, a snake ex-
tending throughout the shaft and having a
flexible portion passing about said sheave
and connected with said weight, means ad-
justably mounted upon said “snake engage-
able by the respective doors in a shaft, where-

by varying movement of different doors in a

shaft may be compensated for, an impact
member carried by said weight co-operating
with said self-closing sw1tches, Whereby the
circuits controlled bV said opening and clos-
ing switches will be automatlcally interrupt-

ed substantmlly simultaneously with the com- :

pletion of the opening or the closing move-
ment of any door in a shaft, and means Timit-
ing the opening movement of the sections of
the counterbalanced door.
In witness whereof I have hereunto aﬁixed
my signature this 7th day of April, 1931.
ROBERT S. PEELLE.




