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1. 
This invention comprises novel and useful im 

proveneratS 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 
IeSpor).Sive SWitch associated with the electrical 
circuit 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 
unnoistened. 
A still further object of the invention is to pro 

wide 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 novement of the device for 
opening and closing windows may be readily var 
ied and adjusted. 

ihese, 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 being 
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 a 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 5-5 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 
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 
lure 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 Wirdow 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 2 Which are Suitably mounted in a case 
ment indicated at 4 and are hinged for move 
ment about vertical axes at opposite sides of the 
casement. 
Mounted in any convenient location adjacent, 

the window construction () is an electric motor 6 
of a conventional reversible type, this motor, as 
also shown in Figure 11, including a reduction 
and gearing assembly housed in a casing 8 at 
tached to the notor casing, and which is opera 
tively connected to the two window sash 2 in a 
nanner to be subsequently set forth for auto 
matically opening and closing the Window sash as 
set forth hereinafter. 

Referring now more particularly to Figure 2 it 
will be seen that the WindoW Sash 2 are provided 
with hinges 20 whereby the sash may be swung 
in a horizontal plane about the vertical axes 
of 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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maticaliy moving the Window sash towards the 
open or closed positions includes a drive shaft, 22 
which tieferably extends horizontally either above 
or below tie window construction, the position 
above the Window construliction being SOW: i: 
Figure i and being found to be entirely satisfac 
te; y in operation. The drive shaft 22 is secured 
in Suitable journal bearings disposed in housings. 
25 which may be positioned above a(nd at opposite 

i83 of the Window construction, as shown is 
igures 1 and 2. 
t of the housings 25, the drive shaft 

22 is provided with a worm pinion 28 fixedl3 
Se 
This worn pinion is constantly in ahesh With a 
pinion gear 28 rotatably journaled upon Suitable 
ericaily disposed axes 39 nounted within the 
housings 24, whereby upon rotation of the dive 
shaft, 22, the pinions 28 will be caused to CScii 
late in a horizontal plane. 

he pinions are integrally formed upo: Singul 
ated operating arms 32, which airins extend 
irough suitable apertures in the WindoW case 

int, 2nd at their extrenities are pivotally and 
i{iably connected as by pivot pins 34 which ex 
end through elongated Siots 36 in the fira;ine ci 

window sash 2. Thus, as the drive shaft, 
tated, the actuating arinS 33 Will be oscii 

t 
i 

: 

the Saine getWeen their open and closed positions. 
Referring now again inore particularly to 

Figure 11, it will be noted that the drive shaft 
23 is coupled to the output shaft 33 of the re 
diletion gearing aSSembly is as by means of a 
coupling sleeve & which is Secured to the drive 
Sinait 22 as oy a pin or the like 62, and to the 
output shaft 33 as by a set screw 34. It will be 
understood that the output 33 of the reduction. 
gearing assembly 8 is suitably geared to the 
ariature shaft of the notor S. It will now ba 
apparent that by removing the coupling inem 
be: ; from its engagement with either the out 
p: Si: 3.ft, 33 or the drive shaft 22, that the driv 
iing collection between the notor and the Wii 
dow actuatO'S 32 Will be disconnected for a pur. 
gose which Will be Subsequently apparent. 
Adjacent the side of the window casement 3, 

the drive shaft 22 is provided with a bevel gear 
if Which is continuously in mesh with a cor 
respOilding gevel gear 68 carried by a vertically 
disposed lay shaft 53. The latter is suitably 
journaled upon the casement of the window, 
2d at itSioWeir end extends into and is journaled 
& SWitch box 32 which houses a pair of limit, 

SWitches which are connected with the electrica: 
cii'cuit of rinotor S for stopping the motor when 
the WildOW Sashes are at the limits of their 
Chening and closing positions for which the 
iinii, SWitches have been set. 
By means of the connection of the lay shaft 

5. With the drive shaft 22, which connection is on 
the opposite Side of the detachable coupling 
Inernber 8, above mentioned, it will be apparent 
that actuation of the limit switches is effected 
in Synchronization with the movement, and posi 
tions of the window sashes. 
Within the housing 52 the shaft 50 is provided 

With 3, Screw threaded portion 54 and a carriage 
5 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 69 which 
Serve to actuate the limit switches to be herein 
after described, and one side of the carriage 
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4. 
abuts a guide Surface 62, see Figure 5, for in 2: 
Within the housing 52 to thereby prevent, rotation 
of the carriage during its axial moveineiai. 
Adjacent its lower end, the housing 53 is pro 

vided with an opening 3 is through Which inay 
be inserted a hand crank 66, this hand crank en 
gaging in an internally Splined Socket in a Worxii 
gear 63 suitably journaled within the housing 
and coinstantly in mesh with a pinion Which 
is fixedly secured to the owe end of tile Scie',7 
threaded portion 55. Thus, by insertig tine 
hand crank, after the coupling member 33 ha,3 
keen relieased from its engagement with the 
drive shaft 23 and the output Saafi, 33, the lay 
shaft 5 may be rotated and throuigh the eye 
gearing AS and 38 will cause rotation of the drive 
Shaft, 22 and through the latter Will opeiate 
the Window Sash. 

Secured in the lower portion of the hallSing 
52 is a conventional init SWitch having a pus: 
button 2 disposed in position to be abutted and 
engaged by the lower arm S of the carriage 3 
in the lower position of the later. When the ai's Y. 
62 presses the button 2, the ioWei stationary 
init SWitch Will be actuated and die to its a 3 
Sociation with and inclusion in the electric cir 
cuit of the notor 6, in a nanner to be set forti. 
hereinafter, it will cause cessation of in overneia, 
of the motor and consequently stop the nove 
inent of the WindoW Sash A2. It is contexiliated 
that the Stationary limit SWitch shal control 
the closing movement of the Window and shall 
be So positioned and associated with respect, to 
the geared connection to the window agiliating 
levers 32, that upon the complete closing of the 
WindoW the lower or closing init switch Will tie 
energize the circuit for the electric notor. 
The Opening novement of the Window sash : 2 

is conti'olled by an adjustable limit switch whe 
by the extent of the opening movement nay be 
adjusted as desired and whereby the adjustine 
may be varied as found to be expedient. For t 
purpose, the upper limit switch is motiated upon a 
Carrier EA in the form of a housing, the cy,731 
Surface of this carrier having a push button g : 
Similar to the push button 72 and disposed in 
the path of travel of the upper arm 58 on the 621 
riage 36. It will thus be seen in the uppetingsi, 
position of the carrier 56, its arrn 5 wit actu. 
ate the button is and through the init, Syriticia 
and its aSSociation with the electrical cir2 its 
of the Inotor, Will de-energize the cir;2uit as: 
CauSe a stopping of the movement of the Window 
Sash 2. 

i. 

and 7 it Will be seen that a rack gar 53 is dii; 
posed upon a Side wall of the linnit, Svji 
ing 2 in a vertical position therein, a. 
Inovable housing a of the upper limit, switch is 
provided With a T-shaped slot 35 which en 
braces the correspondingly shaped racis. 3ar is 
as will be apparent from Figures 4-7, whereby 
the carrier 24 is sliadbly mounted and secured 
to the rack bar for vertical movement; thereugon. 
Within the carrier 4 there is provided a sup 

porting bracket 82 and a locking or atch plunger 
36 is siidably secured in this bracket and in the 
Wall of the carrier 5, this latching plunger be 
ing Spring urged as by a compressicn spring 86 
into locking engagement with the rack bar 3. 
Thus, by withdrawing the plunger 33 rhatially, 
the Same may be disengaged from the rack air 
to permit the body 74 to be adjusted vertically 
upon the Sane. By this means the upper limit 
Switch may be adjusted towards or from the sta 
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tionary lowel switch to thereby limit and adjust 
the i'ange of travel of the carrier 56 therebetween 
whether the movement of the carrier is due to the 
Operation of the notor or due to the manual ro 
tation of shaft 50 by hand crank 66, thus regul 
lating the extent of movement of the operating 
Inechanisin for the window and consequently of 
the Winslow 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 believed to be unnecessary, it merely 
being noted that there are provided spaced rel 
atively nowable terminals 88 and S3 suitably con 
nected to the electrical circuit of the motor, and 
respectively urged from each other by actuating 
of the push button 2 or 5 in a manner which 
will be readily understood. 

Suitable anually operated control switches 
33 and 35, see Figure 4, may be provided upon 
the Wall of the limit SWitch casing 52 and ap 
prop:iately connected to the electrical circuits 
of the notor whereby the operatoi may de-en 
ergize the entire circuit; or may manually en 
ergize the notor to effect opening or closing of 
the Wiadow as desired, Without requiring the ac 
tuation of the naoisture responsive switch to be 
now described. 

Refering to figures 8-10, it will be seen that 
the Iinoisture responsive Switch consists of a plate 
2 of a suitable dielectric material such as glass 

or the like, which piate is preferably of a sub 
stantially rectangular shape having a flat edge 
95 and a notched or scalloped edge 38. The up 
per horizontal flat edge 94 is provided with suit 
able grooves or recesses 98 therein, while the 
notiched portions 95 from the bottom edge are 
provided with corresponding notches or grooves 
i88. At its opposite ends, the dielectric plate 32 
is provided with pairs of apertures 33 and i. 
A pair of parallel electric conductors 8 and 88 
are wound upon he dielectric plate 92, these 
conductor's being seated in the notches 93 and 
3 and being maintained in parallel spaced re 

Jation with respect to each other thereby. The 
ends of these conductors are extended through 
the apertures 2 and 4 as shown in Figure 8 
and aire Suitably connected to the electric ci 
cilit, for Supplying power to the electric motor. 
She hotched tower edges 96 on the dielectiic plate 
serve to shed noisture therefort in older to ef 
fect quick drying of the switch after noisture has 
ceased falling thereon. The arrangement is such 
that, upgin (noisture Striking the Switch, the par 
ae gonductor's 3 and 3 Will be shorted 
thereby to thus close the circuit for the electric 
notor and energize this circuit except as the Sane 
may be cut, off by the limit switches. Obviously, 
the moisture switch may be placed in any de 
sired location upon the exterior of a building or 
the like so that upon the precipitation of rain, 
the electric notor circuit will be energized to 
cause the motor to close the Windows. 
Reference is now inade to Figure 2 i?or an ill 
Station of a Suitable electric circuit for con 

insecting the limit switch assembly with the elec 
tric notor and with a source of electric powei'. 

Englicated at . . . is a conventional electric plug 
which may be detachably connected into any 
Suitable electiic outlet to provide power from an 
electiic source for energizing the notor circuits 
and the notor S. Conductors 2 and ex 
tend for the pig 8. The conductor 2 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 
fuse 8 may be secured in series with the con 
ductor 4. The moisture responsive switch 93, 
having the conductors 6 and 3 thereon is ire 
spectively connected at 29 to the conductor 2 
and through a Solenoid coil 22 and the connec/ 
tion 24 to the conductor . The manual 
Switch 95 enables the operator to short circuit the 
Inoisture responsive Switch in order to effect clos 
ing of the window by the mechanism even though 
the noisture responsive Swtich is not activated 
by the presence of moisture thereon. 
The conductor 2 is connected to one field 

coil 26 of the electric motor, and the conductoi' 
| 4 is connected to the other field coil 28. The 
irotor has its brushes 30 and 32 connected 
with conductors 34 and 36 respectively. The 
conductor 34 is connected with the innovable 
Switch terminal 38 on a novable switch plate 43 
pivoted as at 42. Conected to the other end of 
the field coil 26 from the conductor 2 is a con 
ductor 44 which is connected to a stationary 
electrical terrina, 46. The blush 32 has a con 
ductor 35 connected thereto, the other eind of 
this goiaductor being connected to a fixed tel 
minal 4S likewise carried by the movable switch 
member 49. 
A further electric conductor 59 is connecte: 

at the other end of the coil 28 from the con 
ductor il, and is connected to a fixed terminal 
52. The telninals 46 and 52 are fixed ter 

iminals which are alternately and selectively en 
gaged by the terminal 48 carried by the switch 
lever il. A second fixed terminal 54 is posi 
tioned adjacent a fixed terriniinal 58 upon cp 
posite sides of an adapter to be alternately en 
gaged by the terminal 38 carried by the Switc. 
lever 43. A conductor 58 connects the ternina. 
5. With a teriainal contact 6 and the latter' 

cooperates with a terminal contact 62 connected 
by a conductor 64 as at 65 with the above then 
tioned conductor AA. The terrainai 3 in in 
is connected by conductor 63 with a terrainai 
7 cooperating with a second terminal F2 coin 
nected by conductor 4 with a conductor 53 as 
at S. 
The Switch lever 4) is yieldingly urged as by a 

spring 78 into a position whereby the contacts 
33 and AS will respectively engage the contacts 
56 and is S. i he arrangement is Such and tha 

circuits aire Such that in this position, "With the 
manual Switch 8 closed the plug co 
nected to a Suitable source of electrical energy, 
the actuation of either of the Switches 92 or 
Will cause the Solenoid 22 to love the eve' : 
against the resistance of Spring 3, thereby caus 
ing the contacts 38 and 43 to disengage froiia 
the contacts 5S and 46 and to engage the co 
tacts (53 and 52 respectively. 
The contact members 88 and $ in each of 

the limit switches correspond to the contacts :38, 
f 62 and 70, 2 in the diagram of Figure 12. 
From the foregoing, it will be apparent that the 

presence of moisture upon the switch 92, after the 
other appropriate SWitches have been properly 
set, will cause the mechanism to autonnaticaily 
close the windows; and after the moisture re 
sponsive switch has dried, the solenoid 22 will 
be de-energized and the Spring E8 Will cause the 
Switch mechanism to reverse the operation and 
cause the motor to Open the Windows again. 

rom the foregoing, the construction and op 
eration of the device will be readily understood 
and further explanation is believed to be unnec 
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essary. However, since numerous modifications 
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 exact 
construction shown and described, but all Suit. 
able modifications and equivalents ?ilay be re 
sorted to, falling Within the Scope of the appended 
claims. 

Having described the invention, what is claired 
as new is: 

... An automatic Window operating device coin 
rising an electric notor, circuit naeans connect 

ing Said notor to a source of power, a shaft coin 
nected to a Window for moving Sane between 
Gpel and closed positions, means detachably con 
inecting - Said notor to said shaft for rotating 
Saile, a Second shaft Operatively coinacted to 
Said first shaft for rotation thereWith at a tiines, 
aeans Connected to said Second shafi, for irotat 
iig both of Said Shafts independeity of Saidi 
ilotor, a pair of limit rileans positioned adjacent, 
said Second shaft and interposed in said circuit, 
realins, ileans carried by Said second shai, fol' 
in Oyegment thereon between Said limit reais to 
Control the rotation of Said shafts for inteizulpt 
ing the flow of current to said notCraini for iiii 
iting the operation of Said shafts independentisy 
of the notor, and means operatively coinected 
With Said Circuit ieains for Operating Saisi iigtai'. 

2. An automatic Window operating device of 
claim 1 wherein one of said limit neans is ad 
justable With respect to the other limit, healins to 
control the movement of the means on said Sec 
Ond shaft. 

3. An automatic window operating device com 
prising an electric notor, circuit means connect 
ing said motor to a source of power, a precipita 
tion responsive element operatively connected 
with said circuit for operating said notor, a shaft 
connected to a window for moving saile between 
Cpen and closed positions, means detachably con 
necting said motor to said shaft for rotating saine, 
a Second shaft operatively connected to said first 
Shaft for rotation therewith at all times, in eans 
connected to said Second shaft for rotating both 
of Said shafts independently of said motor, a pair 
of linit means positioned adjacent said second 
shaft, and interposed in said circuit means, means 
carried by said Second shaft for noverent there 
on between Said limit means to control the rota 
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 notor, 
2nd 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 co 
prising an electric motor, a circ; it means con 
necting said motor to a source of power, a 
precipitation responsive element operatively con 
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8 
nected with said circuit for operating said Yotor, 
a shaft connected to a window for moving same 
between open and closed positions, reals de 
tachably connecting said notor to Said shaft for 
rotating Sane, a Second shaft operatively coil 
nected to said first shaft for rotation theireWith 
at all times, means connected to said Segond shaft 
for rotating both of Said shafts independently of 
Said notor, a pair of limit means positioned ad 
jacent said second shaft and interposed in said 
circuit means, said second shaft in giuding a 
threaded portion defining a rotating ScreW, a cal 
riage mounted on said screw for noverheit axially 
thereof and means on said carriage engageaisie 
With Said limit means for controlling the rotatio. 
of Said shafts for interrupting the flow of current 
to Said motor and for limiting the operation of 
Said shafts independently of the inctor. 

5. An automatic Window operating device coin 
prising an electric notor, circuit raeans connect 
ing said notor to a Source of power, a precipitation 
responsive element operatively connected 
Said Circuit for Operating said isotor, a shaft coil 

and closed positions, means detachably contect 
ing Said motor to said shaft for rotating Saii: 
a Second Shaft Operatively connected to said first, 
shaft for rotation thereWith at al. iinas, :22ains 
connected to said second shaft for rotating hgh 
of said shafts independently of said motor, a pair 
of limit means positioned adjacent, said Second al 

carried by Said Second shaft for novenagra, t 
On between said limit means to control the 
tion of Said shafts for interrupting 
current to said motor and for initing the opeia 
tion of Said shafts independently of the incio;', 
One of said limit means being adjustaine 
respect to the other limit means to coin 
movement of the ineans on Said second sa 

upon which said Support is slidabiy mounted at : 
a latch carried by Said support for adji 
locking said support to said rack. 
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