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This invention comprises novel and useful im-
provements in an automatic control and more
specifically pertains to a device adapted for asso-
ciation with windows for automatically opening
and closing the same in response to a moisture
Tesponsive switch associated with the electrical
cireuit of a motor.

The primary purpose of this invention is to pro-
vide a device capable of easy mounting upon and
association with windows of different types, such
as double hung casement windows and the like,
and which shall automatically close the windows
when a moisture responsive element has been ac-
tivated by the presence of rain or the like: and
will open the windows when the moisture re-
sponsive element has dried thereafter or remains
unmoistened.

A still further object of the invention is to pro-
vide a device in conformity with the preceding
objects which shall include means enabling the
operator to manually actuate the mechanism for
opening or closing the windows in the event of
failure of the automatic control mechanism.

Yet another important object and purpose of
the invention is to provide a window control de-
vice as set forth in the above mentioned objects
wherein the range of movement of the device for
opening and closing windows may be readily var-
ied and adjusted.

These, together with various ancillary features
and objects of the invention, which will later
become apparent as the following description pro-
ceeds, are attained by the present invention, a
preferred embodiment of which has been illus-
trated, by way of example only, in the accom-
panying drawings, wherein:

Figure 1 is an elevational view showing one
form of window construction of the double hung
casement type having a device in accordance with
this invention applied thereto, the window heing
shown in its closed position;

Figure 2 is a horizontal sectional view through
the arrangement of Figure 1, taken substantially
upon the plane indicated by the section line 2—2
of Figure 1, the windows being shown in their
partially open position;

Figure 3 is a fragmentary horizontal sectional
detail view upon an enlarged scale through one of
the actuator rods of the device;

Figure 4 is g vertical sectional view, taken upon
an enlarged scale, through the limit switch ele-
ment forming a part of the invention;

Figure 5 is a horizontal sectional view taken
substantially upon the plane indicated by the sec-
tion line 5—56 of Figure 4; )
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Figure 6 is a further detail view of the inven-
tion;

Figure 7 is a vertical transverse sectional detail
view taken upon an enlarged scale substantially
upon the plane indicated by the section line T—7
of Figure 4 and illustrating the locking means of
the adjustable limit switch of the invention;

Figure 8 is an elevational view of a moisture
responsive switch forming an essential part of
the invention;

Figure 9 is.an end elevational view of Figure 8:;

Figure 10 is a fragmentary elevational view of
a portion of the insulating plate forming a part
of the moisture responsive switch shown in Fig-
ure 8;

Figure 11 is a fragmentary detail view, parts
being shown in elevation and part in vertical sec-
tion of the driving motor and the detachable cou-
pling for securing the same to the window operat-
ing mechanism; and,

Figure 12 is an electrical diagram of the elec-
trical circuits which may be utilized as a part
of this invention.

Referring now more specifically to the accom-
panying drawings, wherein like numerals desig-
nate similar parts throughout the various views,
it will be seen that the numeral {0 designates gen-
erally a conventional window construction, to
which the principles and the device of the pres-
ent invention may be readily applied, the win-
dow illustrated being of the conventional double
hung casement type comprising a pair of window
frames 12 which are suitably mounted in a case-
ment indicated at i4 and are hinged for move-

- ment about vertical axes at opposite sides of the

casement.

Mounted in any convenient location adjacent
the window construction {90 is an electric motor 16
of a conventional reversible type, this motor, as
alse shown in Figure 11, including a reduction
and gearing assembly housed in a casing 18 at-
tached to the motor casing, and which is opera-
tively connected to the two window sash 12 in a
manner to be subsequently set forth for auto-
matically opening and closing the window sash as
set forth hereinafter.

Referring now more particularly to Pigure 2 it
will be seen that the window sash 12 are provided
with hinges 20 whereby the sash may be swung
in a horizontal plane about the vertical axes
cf the hinges 20 from the closed position shown
in Figure 1 through the intermediate position
shown in Figure 2 and to a fully open position,
not shown, but which will be readily understood.

The window operating mechanism for auto-
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matically moving the window sash towards the
open or closed positions includes a drive shaft 22
h preferably extends horizontally either above
or helow the window construction, the pesition
above the window construction heing shown in
Figur 1 and being found 1o be entirely satisfac-
tory in operation. The drive shaft 22 is secw‘ed
in su_ii? cle journal bearings disposed in housing

2% which may be positioned above and at 0pposﬂ:=
as shown in

£ the window consiruction,
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2,CY housings 24, the drive shaft
is provided th a worm pinion 28 fixedly

cured to the shaft and rotating therewith.
is wo-“rn pinion is constantly in mesh with a
1 r 28 rotatably journaled upon sultablc
sica xiy dvaposed axes 38 mounted within the
ngs 24, whereby upon rotaticn of the drive

5 22, -Jhe pinions 28 will be caused o oscii~
ate in a horigontal plane.

The pinions are integrally formed upon sngu-
a cperating arms 32, which arms exiend
ugh suitable apertures in the window case-
and ai their extremities are pivoially and
hly connected as by pivot pins 34 which ex-
through elongated slots 38 in the frame of
1 window sash §2. Thus, as the drive shafi
rotated, the actusting arms 3% will be oscil-
ated in a horizontal plane, and by virtue of theiv
onnection with the window sash {2 will move
¢ same between their onen and closed positions.

Referrmo now again mors particularly to
gure 11, it will be noted that the drive shaft
23 is cov foled to the output shaft 38 of the re-
duction gearing assembly {8 as by means of a
coupling sleeve 40 which is secured to the drive
shaft 22 as by a pin or the like £2, and to the
output shafl 32 as by a sef screw 44. It will be
understood that the output 38 of the reduction
gearing assembly {8 is suitably geared to the
armature shaft of the motor {8, It wiil now be
aprarent thal by removing the coupling mem-
ber 43 from its engagement with either the cub-
nud haft 38 or the drive shaft 22, that the driv-
ing connection between the motor and the win-
dow actuators 32 will be disconnected for a pur-
pose which will be subsequently apparent.

Adjacent the side of the window casement 4,
the drive shait 22 is provided with a bevel gear
A; v‘ ich is continuously in mesh with a cor-
O ﬂ?mc bevel gear £8 carried by a vertically
The latter is suitably
a’ma upon the casement of the window,
: % 1ts lower end extends into and is journaled
in & switch box 52 which houses a pair of limit
swu-uhbs which are connected with the electrical
cireuit of motor 8 for stopping the motor when
the window sashes are at the limits of their
opening and closing positions for which the
limit switches have been set.

By means of the connection of the lay shaft
58 with the drive shaft 22, which connection is on
he opposite side of the detachable coupling
member £8, above menticned, it will be apparent
that actuation of the limit switches is effected
in synchrounization with the movement and posi-
tions of the window sashes.

Within the housing 52 the shaft §8 is provided
with a screw threaded portion 54 and a carriage
53 of any suitable construction is received upon
the threaded portion for axial sliding movement
thereon. The carriage is provided with laterally
extending upper and lower arms 58 and 88 which
serve to actuate the limit switches to be herein-
after described, and one side of the carriage
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abuts a guide surface 62, see Figure 5, formed
within the housing 52 to thereby prevent rotation
of the carriage during its axial movement.

Adjacent its lower end, the housing 2 is pro-
vided with an opening 4 through which may
be inserted a hand crank §§, this hand orank sn-
gaging in an internally splined socket in a WOTTi
gear 88 suitably journaled within the housing
and constantly in mesh with a pinion 8 which
is fixedly secured to the iower end of ihe screw
threaded portion §4. Thus, by inserting the
hand crank, after the coupling member £3 has
been released from its engagement with
drive shaft 22 and the output shafi 28, the
shaft 58 may be rotated and through the bevel
gearing 48 and 48 will cause rotation of the dr"'
shaft 22 and through the latter
the window sash.

Secured in the lower portion of the Housing
52 is a conventional limit switch having 2 pusk
button 12 disposed in position to be ahuiied and
engaged by the lower arm 58 of the carriage 35
in the lowar position of the latter. When {
68 presses the button 72, the lower sb
limit switeh will be actuated and due to is as-
sociation with and inclusion in the electric cir-
cuit of the motor i§, in & manner 1o be sei forth
hereinafter, it will cause cessation of movemens
of the motor and conseguently stop the move-
ment of the window sash 2. 1t is contemplated
that the stationary limit switch shall conirci
the closing movement of the window and shall
be so positioned and asscciated with respeci to
the geared connection to the window actuating
levers 32, that upon the complete closing of the
window the lower or closing limif switch will de-
energize the circuit for the electric motor.

The opening movement of the window sash {2
is controlled by an adjustable limit switch whers
by the extent of the opening movement m
adjusted as desired and whereby the adjusimen
may be varied as found to he expedient. For &
purpose, the upper limit switch is mounted vpon &
cerrier 74 in the form of a housing, the lo
surface of this carrier having & push bution "z”i
similar to the push button 72 and dispesed in
the path of travel of the upprer arm 58 on th
riage B8. It will thus be seen in the upp
position of the carrier 5§, its arm 58 will act
ate the button 7% and through the limit
and its asscciation with the electrical ¢
of the motor, will de-energize the circuit zad
cause a stopping of the movement of the window
sash f2.

Referring now more particularly to Figurs
and 7 it will be seen that a vack bar 73 ¢
posed upon a side wall of the lin
ing 72 in g vertical position thers
movable housing 74 of the upper hmlz swi ucu i
provided with a T-shaped slot 28 which em-
braces the correspondingly shapad rack har I8
as will be apparent from TFigures 4-7, whereby
the carrier 74 is sliadbkly mounted and secured
to the rack bar for vertical movement thereunoa.

Within the carrier 74 there is provided a sun-
porting bracket 82 and a locking or latch plunger
34 is slidably secured in this bracket and in the
wall of the carrier 78, this latching plunger be-
ing spring urged s by a compressicn spring 25
into locking engagement with the rack bar ¥8.
Thus, by withdrawing the plunger §4 manusily,
the same may be disengaged from the rack har
to permit the body 74 to be adjusted versically
upon the same. By this means the upper limit
switch may be adjusted towards or from the sta-

will opera




0

2,684,239

5

tionary lower switch to thereby limit and adjusi
the range of {ravel of the carrier 58 therebstween
whether the movement of the carrier is due to the
operation of the motor or due to the manual ro-
tation of shaft 50 by hand crank 86, thus regu-
lating the extent of movement of the operating
mechanism for the window and consequently of
the window sash.

The upper and lower limit switches may be of
any conventional known construction, and pref-
erably of identical design. Since the details of
such switches are well understood, further ex-
planation is helieved to be unnecessary, it merely
being noted that there are provided spaced rel-
atively movable terminals 88 and 88 suitably con-
nected to the electrical cireuit of the motor, and
respectively urged from each cthar by actuating
of the push button 72 or 75 in 2 manner which
will be readily understood.

Suitable manually opsrated control switches
28 and 85, see Figure 4, may be provided upon
the wall of the limit switch casing 52 and ap-
propriately connected tc the electrical circuits
of the motor whereby the opsrator may de-en-
ergize the entive eircuit; or may manually en-
ergize the motor to affect opening or closing of
the window as desired, without requiring the ac-
tuation of the moisture responsive switch to be
now described.

Referring to Figures 8-10, if will be seen that
the moisture responsive switch censists of a plate
82 of a suitable dielectric material such as glass
or the like, which plate is preferably of a sub-
stantially rectangular shape having a flat edge
84 and a notched or sealloped edge 28. The up-
per horizontal dat edge 94 is provided with suit-
able grooves or recesses 98 therein, while the
notched portions 83 from the bottom edge are
provided with corresponding notches or grooves
188. At its opposite ends, the dielectric plate 82
is provided with pairs of apertures 182 snd 04,
A pair of parallel electric conductors {88 and ig8
are wound upen the disleciric plate 92, these
sonductors being seated in the notches 92 and
3% and being maintained in parailel spaced re-
lation with respect to each other therehy. The
ends of these conductors are extended through
the apertures 82 and 194 as shown in Figure 8
and are sultably connecied to the electric oir-
cuit for supnlying power to the electric motor.
The notched lower edges 96 on the dielectric plate
serve t0 shed moisture therefrom in order to ef-
fect quick drying of the switch after moisture has

ceased Falling thereon. The arrangement is such
that upon moisture striking the switch, the par-

allel conductors 182 and 168 will be shorted
thereby to thus close the circuit for the electric
metor and energize this circuit except as the same
may be cut off by the Hmit switches. Cbviously,
the moisture switch may be placed in any de-
sired Jocaticn upon the exterior of a building or
the like so that upon the precipitation of rain,
the electric motor circuit will be energized to
cause the motor to close the windows.
Reference is now made to Figure 12 for an il-
lustration of a suitable electric cireuit for con-
necting the limit switch assembly with the elec-
tric motor and with a source of electric power.
Indicated at {18 is a convensional electric plug
which may be detachably connected into any
suitable electric outlet to provide power from an
electric source for energizing the motor circuits
and the motor 8. Conductors £12 and {{4 ex-
tend from the plug {8. The conductor 1i2 is
provided with the manual switch 93 whereby the
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entire device may be selectively rendered oper-
ative or inoperative as desired. A suitable safety
Tuse 118 may be secured in series with the con-
ductor i14. The moisture responsive switch 82,
having the conductors 186 and (88 thereon is re-
spectively connected at 128 to the conductor {12
and through a solenoid coil {22 and the connec~
tion 124 to the conductor [{4. The mantual
switch 83 enables the operator to short circuit the
moisture responsive switch in order to effect clos-
ing of the window by the mechanism even though
the moisture responsive swtich is not activated
by the presence of moisture thereon.

The conductor {12 is connected to one fisld
coil 126 of the electric motor, and the conductor
{14 is connected to the other field coil i28. The
motor (8 has its brushes 130 and 132 connected
with conductors 134 and 126 respectively. The
conductor 134 is connected with the movable
switch terminal {38 on a movable switch plate {42
bivoted as at {42, Connected to the cther engd of
the field coil {26 from the conductor {§2 is a con-
ductor 144 which is connected to g stationary
electrical terminal 146. The brush 122 has a con-
ductor {38 connected thereto, the other end of
this conductor being connected to a {ixed ter-
minal {48 likewise carried by the movable switch
member {48,

A further electric conductor {52 is connectes
at the other end of the coil {28 from the con-
ductor {4, and is connected to a fixed terminal

52. The terminals {46 and {52 are fixed ter-
minals which are alternately and selectively en-
gaged by the terminal {48 carried by the switeh
lever i48. A second fixed terminal 154 is posi-
tioned adjacent a fixed terminal i3 upon cp-
posite sides of an adapter to be alternately en-
gaged by the terminal 128 carried by the switch

lever 188. A conductor {58 connects the termingl
{84 with a terminal contact 166 and the latter

cooperates with a terminal contact {62 connescted
by a conductor 164 as at 185 with the above m
tioned conductor 184. The terminal {55 in turn
is connected by conductor 1528 with s terminal
179 cooperating with a second terminal {72 con-
nected by conductor 78 with a conducior 189 as
at {78,

The switch lever {48 is vieldingly urged as by
spring {78 into a position whereby the contac
138 and 148 will respectively engage the contac
i66 and i48. 'The arrangement is such and th
circuits are such that in this Pposition, with the
manual switeh 118 closed the phig {0 co
nected to a suitable source of electrical ener
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ing the contacts 138 and {48 o disengage 1z
the contacts #58 and {46 and to engage the ¢
tacts (84 and 152 respectively.

The contact members 88 and 53 in eas}
the limit switches correspond to the contacts
182 and 170, {72 in the diagram of Pigure 12.

From the foregoing, it will be apparent that the
presence of moisture upon the switch 82, after the
other appropriate switches have been properlty
set, will cause the mechanism to automatically
close the windows; and after the moisture re-
sponsive switch has dried, the solencid 122 wili
be de-energized and the spring {78 will cause the
switch mechanism to reverse the operation and
cause the motor to open the windows again.

rom the foregoing, the construction and cp-
eration of the device will be readily understood
and further explanation is believed o be unnec-
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essary. However, since numerous modificaticns
and changes will readily occur to those skilled in
the art after a consideration of the foregoing
specification and accompanying drawings, it is
not desired to limit the invention to the exach
construction shown and described, but all suit-
able modifications and equivalents may be re-
sorted to, falling within the scope of the appended
claims,

Having described the invention, what is claimed
as hew is:

i. An autcmatic window operating device com-
prising an electric motor, circuit means conneci-
ing said motor to a source of power, a shait con-
nected to a window for moving same bebtween
open and closed positions, means detachably con-
nesting -said motor to said shait for rolating
same, 8 second shaft operatively connecied io
said first shaft for rotation therewith at all times,
means connected to said second shafi for rotat-
ing both of said shafts independently of said
motor, & pair of limit means positione ac jacent
said sebond shaft and interposed in said circuit,
means, means carried by said second shait fov
movement thercon between said limit means to
control the rotation of said shaifts for in
ing the flow of current to said motor and o
iting the operation of said shafts mdenend niiy
of the motor, and means operatively counect
with said circuit means for operating s 1:‘ motor.

2. An automatic window operating device of
claim 1 wherein one of said limit means is ad-
justable with respect to the other limit means to
control the movement of the means on said sec-
ond shaft.

2. An automatic window operating device com-~
prising an electric motor, circuit means conneci-
ing said motor to a source of power, a precipita-
tion responsive element operatively connected
with said circuit for operating said motor, & shaft
connected to a window for moving same between
cpen and closed positions, means detachably con-
necting said motor to said shaft for retating sams,

a second shaft operatively connected to sald fret
shaft for rotation therewith at all times, means
connected to said second shaft for roiasting both
of said shafts independently of said motor, a pair
of limit means positioned adjacent said second
shaft and interposed in said circuit means, means
carried by said second shaft for movemens there-

on between said limit means to control the r
tion of said shafts for interrupting the flow of
current to said motor and for limiting the opera-
tion of said shafts independently of the motor,
and a by-pass circuit about said precipitation
responsive element and a manually operable
switch for said by-pass circuit.

4. An automatic window operating device com-
prising an electric motor, a cireuit means con-
necting said motor to a scurce of power, &
precipitation responsive element operatively con-
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nected with said circuit for operating said motor,
a shaft connected to a window for moving same
between open and closed positions, means de-
tachably connecting said motor to said shaft for
rotating same, a second shaft operatively con-
nected to said first shaft for rotation t‘qer itt
at all times, means connected to said se shafi
for rotating both of said shafts indep-endent-ly of
said motor, a pair of limit means positioned ad-
jacent said second shaft and interposed in said
circuit means, said second shaft including a
threaded portion defining a rotating screw, a car-
riage mounted on said screw for movement axially
thereof and means on said carriage sng
with said limit means for controlling the rotatior
of said shafts for interrupting the flow o
to said motor and for limiting the operation of
said shafts independently of the mctor.

5. An automatic window operating device com-
prising an electric motor, circuit means connsci-~
ing said motor to a source of power, a precipita
responsive element operatively connected
said circuit for operating said motor, & shaift con
nected to a window for moving same betwesn open
and closed positions, means detachably conn
ing said motor to said shaft for rotating
a second shaft operatively connected o saic
shaft for rotation therewith at all times,
connected to said second shaft for roiatil
of said shafts independently of said motor
of limit means positioned adjacent said
shaft and interposed in said circuit means
carried by said second shaft for movemer

pad ._‘)"
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on between said limit means to control the rola-
tion of said shafts for 1ntenuptmo the fiow of

current to said motor and for iimiting the
tion of said shafts independently of %
one of said limit meang being adiust
respect to the other limit means to co“
movement of the means on said second st
adjustable limit means having a supﬁow, g ¥
upon which said support is slidably mou
g lateh carried by said support for adiu
locking said support to said rack.
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