
2,276,989 March 17?1942. J.A. LEVESQUE 

ELECTRICALLY CoNTRoLLED DooR 
Filed Apri18?1941 

  



Patented Mar?17,1942 2276,989 

UNITED STATEs PATENT oFFIcE 
2.276.989 

ELECTRICALLY CONTROLLED DOOR 
Joseph A Levesque Fall River Mass. 

Application April 8?1941?Serial No.387,593 
(CI?268-11) 

This invention relatesto electrically Controlled 
doors and has for an object to provide trap doors 
for ClGSing pole Openings in fire houSeS and Other 
plaCes, and to further provide Simplified naeans 
for Opening the trap doors to permit firemen to 
paSS down the pole and after a predeternined 
time period to Close the trap doorS So that the 
heat WiR be retained in the fire houSe in Winter 
and at the Safae tinae children and Others will be 
prevented from falling through the pole Opening. 
A further Gbject is to provide apparatus of this 

character which will be formed of a few Strong, 
Simple and durable parts, which will be inexpen 
Sive to manufacture and which will not eaSilyget 
Out Of Crder. 
Wi?h the above and Other Gbjects in view the 

invention CGnsistS of Certain novel details of Con 
StructiGn a?ld CGmbinationS Of partS hereinafter 
fully deSCribed and claimed it being underStood 
that various modifiCations may be reSorted to 
within the SCOpe Gf the appended Clains Without 
departing from the Spirit or SaCrificing any of 
the advantages of the invention. 
In the aCConapanying drawing formiag a part 

Of this SpecifiCation: 
Figure 1 is a longitudinal Sectional View ShOW 

ing trap doors for ClOSing a pole Opening?and 
electrically Operated Controlling apparatus for 
Openingand Glosingthe doorS. 
Figüre 2 is a longitudinal Sectional view taken 

On the line 2?2 Of Figure 1. 
Referring now to the drawing in which like 

Characters of reference deSignate Similar partSin 
the warigus Views??0 deSignates a pair Of trap 
doors which are fixed at their Outer ends to re? 
Spective pivot ShaftS ! ! which enter OpeningS 
f2 in the back Wall 13 Of a Casing ! & dispOSed 
adjacent a fire house pole Opening i5 which iS 
normally closed by the trap doors lü. Within 
the Casing the pivot Shafts l ! are equipped with 
respective pinions IS which when rotated in One 
direction turn the pivot ShaftS f l to Open the 
doors and when rotatedia the Opposite direC? 
tion turn the piVot Shafts tO ClOSe the dOOrS. 
A pair of SolenoidS 17 and l8 are mounted On 

reSpective angle brackets I9 which are SeCured to 
the inner face of the back Wall !3 of the CaSing 
above the horizOntal Center Of the CaSing and 
on opposite Sides of the VertiCal median line of 
the Casing The Solenoids are provided With re 
Spective cores 29 and 2!. A link 22 is slidably 
mounted in a strap guide 23, Carried by a block 
2& which is Secured to the inner face of the back 

* wall I3 of the Casing between the SolenoidS. A 
horizontally disposed link 25 is fixed at one end 
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to the link 22, and near the OppOSite end iS Con? ? 
nected to the core 20 of the solenoid i7 A lever 
26 is pivoted internediate it8 endS On a U-Shaped 
bracket 27, the legs of which are fixed to the 
inner face Cf the back Wal Of the CaSing. ?Y1G 
end of the lever is pivotally CCYanected to the Up 
per end of the 1ink 22 and the Cther end of the 
1everis pivotally connected to the core 2? of the 
Solenoid G. When the Solenoid !7 is energized, 
itS Core 23 will Slide the link 22 downward, and 
when the Solenoid !3 is energized itS Core 2I Will 
Slide the link 22 upward. 

Sliding movement ofthe link 22 CauSes the trap 
doors to be opened or closed according to the di? 
rection Of SuCh Inovernerat and for this purpOSe 
a pair of links 23 are pivotally Connected at the 
upper ends to the lower end of the Sliding link 22, 
and diverge downwardly and GutWardlyfromeach 
other. The lower ends of the links are pivotally 
Connected to the upper ends of the Crank arnaS 
29 whichare fixed toshaftS3? journalledia bear? 
ingbrackets3i securedtothe floor32upon which 
the Casing |4 Stands upright The Shafts have 
fixed to them Segment gearS 33 which raeSh With 
the pinions !6. For clearness, the floor 32 is 
shown removed in Figure 1 So that it Can be 
Seen that the?trap doorS fü are roCked Cpen aS 
indicated by the arrows when the levers and 
gearing are moved by downward movernent of the 
Iink 22 due to energizing of the SolenGid i7 and 
conversely the doors are closed when the link 
22 is moved upwardly by energizing of the Sole? 
noid 18. * 
A counter-balancing weight 34 is SuSpended by 

a cord?35 from the lower end of the link 22 to 
counter-balance the weight of the trap dOOrS and 
reduce the amount of mechanical Work the sole? 
noids must perform. × 
The Solenoid i7 is electrically Controlled eaCh 

time the fire alarm Circuit is energized Or manu? 
ally controlled by a manually operated switch to 
open the doors and subsequently after a time 
1period sufficient to allow the firemen to man the 
apparatus and leave the fire house the Solenoid 
18 is electrically controlled autOmatiCally to ClOSe 
the doors, as Will nOW be deSCribed. 
A pair of bus bars 36 and37 are Secured to an 

insulating base 33 whichis secured to the back 
wal1 I3 of the casing Main line Current Supply 
wires 39 and 40 are secured to the reSpective 
bush bars 36 and37 Afre alarm circuit wire 
#! is connected to the bus bar 37 The Other Wire 
?2 of the fire alarm Circuit is Connected by a Wire 
43 to one end of the Solenoid I?. The Other end 
of the Solenoidis connected by a Wire 44through 
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a mercury switch 45 to a wire 46 which is con 
nected to the other bus bar 36. Assuming the 
fire alarm circuit to be normally ClOSed at the 
switch 45, when the fire alarm Circuit is ClOSed 
at the fire alarm Switch 47, the Solenoid II Will 
be energized through the circuit which may be 
traced from the bus bar 36 to the Wire 46, mer? 
cury switch 45, wire 44, solenoid IT wire 43?Wire 
42, to the closed switch 4T and from thence to 
the wire 4I and to the other bus bar 37. Thus, 
the Solenoid is energized to move the leVers and 
linkage and open the doors when a fire alarm is 
Sounded. 
The solenoid may be operated from a push but 

ton Switch 48 disp0Sed on the Side of the CaSing 
14 one side of the Switch being connected by a 
Wire 49 to the fire alarna Wire 42, and the Other 
side of the switch being connected by a wire 50 
to the other fire alarm circuit wire 4I adjacent to 
the casing, when the push button is manually 
actuated a CirCuit Will be closed from the bus bar 
37 through the Wire 4t, Wire 50, push button 
switch 48?wire 49 wire 43?solenoid 17 wire 44, 
Closed merCury switch 45, to the other bus bar 
36,to energize the Solenoid. - 
When the Solenoid IT is energized to open the 

doors a time responsive mechanism is actuated 
to Control the Solenoid I8 to ClOSe the doors after 
a predetermined time period For this purp0Se, a 
second mercury switch 5I is employed. Both the 
mercury switch 45 and the mercury switch 5t 
are Secured to a lever 52, the lower end of Which 
is Connected by a link 53 to the outer free end 
of the link 25?Which is Connected to the core 20 
Of the Solenoid IT. The lever is pivoted near its 
upper end to a Strap guide 54 and the free end 
of the lever is equipped with a switch Contact 55 
which COactS With an arCuate Stationary Switch 
Contact 56. It will be observed that the ter? 
minalSin the merCury switch 45are at One end Of 
the merCury switch, while the terminals in the 
mercury Switch 5f are at the oppOSite end of the 
Switch. Thus?When the lever 52 is in normal 
position?the circuit of the solenoid IT is closed 
by the merCury Connecting the terminals in the 
switch 45, while the mercury in the switch 51 is 
at the opposite end of the switch from the ter 
minals So that this switch is open HOWever, 
When the core 20 is attracted int0 the Solenoid 
17, the link 53 rocks the lever 52 on its pivot and 
rocks bOth Switches through a Sufficient angle 
to reverse the merCury in both Switches and Open 
the Switch 45 which opens the circuit of the Sole 
noid IT and Simultaneously Closes the switch 5t 
which Controls the circuit to the time reSponsive 
mechanism aswillnow be described. 
One end of the Solenoid H8 is connected by a 

wire 5T to the bus bar 37. The other end of the 
Solenoid is Connected by a Wire 58 to the sta 
tionary contact 59 of a time responsive switch 
including a movable Switch Contact 60 Carried by 
a resilient arm 6l which is in the path Of an arm 
62 rotated by a motor 63 of the time Switch type 
adapted at the end Of a predetermined time pe? 
riod after the motor is Started to engage the arm 
62 against the resilient arm 6l and close the time 
switch by engaging the contact 60 with the con 
tact 59. The Contact 60 is connected by a wire 
64 to One terminal of the Switch 5l and the other 
terminal of the switchis cgnnected by a wire 65 
to the otherbus bar 36. 

It Can be Seen that when the lever 52 is swung 
to close the mercury Switch 51?at the moment 
the doors are Opened by the solenoid IT, the cir? 
cuit of the solenoid 18 closed at the Switch 5t? 
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2,276,989 
while it remains open at the time controlled 
switch contacts 59-60. This circuit may be 
traced from the bus bar 36, through the wire 57 
to One end ofthe Solenoid 18, and from the other 
end of the solenoid throughthe wire 58,through 
the contact 59, then from the contact 60 through 
the Wire 64 to the mercury switch 5l and from 
the mercury switch 5I through the Wire 55 to 
the other bus bar37. Afterthe lapse of the pre 
determined time period, the circuit will be closed 
at the time Switch Contacts 60 and 59 to ener 
gize the solenoid 18 which then attracts its core 
2I and Swings the lever 26to move the link 22 
upWard and close the doors I0. 
The motor Circuit is controlled at the contact 

55?Carried by the lever52 andarcuate stationary 
Contact 56 being moved to circuit closing posi? 
tion by energizing of the door opening solenoid 
17. The motor circuit comprises a wire 66 con 
nected to One Side of the motor and to the bus 
bar 37 A Wire 67 leads from one side of the 
motor to the fixed Switch Contact 56. A Wire 68 
leads from the movable Switch contact 55to the 
Wire 46 which is Connected to the other bus bar 
36. When the circuit just tracedis closed at the 
Switch Contacts 55 and 56, the motor circuit is 
Closed to energize the motor. 
Simultaneously with energizing of the motor, 

a lamp bulb 69 is energized. The lamp bulb is 
Shown diagrammatically as being disposed in an 
arched houSing T0 projecting above the top ofthe 
Casing 4 and Open at the rear side so that the 
1amp is both a signal and an illuminating medi 
unn for the trap d00rs 10. One side of the lamp 
iS Connected by a wire Ti to the motor circuit wire 
66 which is COnnected to the bus bar 37. The 
other Side of the lamp is connected by a wire T2 
to the mot0r Circuit Wire 6T which is Connected 
to the fixed Switch Contact 56 so that when Cur? 
rent is supplied to the motor the lamp Circuit 
will be also energized The lamp circuit may be 
traced from the bus bar 37, wire If lamp 69, 
wire T2, wire 67 fixed switch contact 56, movable 
Switch Contact 55?Wire 68?to the other bus bar 
36. 
Since the Operation of the parts has been de 

scribed aSthe description of the parts progressed, 
it is thought that the invention will be fully un? 
derst00d without further explanation. 
What is claimedis: 
1 In electriCally controlled fire house doors, a 

hinged trap door a pair of solenoids having cores, 
means Connected to the Cores and to the do0r for 
Opening the door when one Solenoid is energized 
and closing the door when the other Solenoid is 
energized a pair of mercury Switches, means 
Connecting both switchesto the core of the door 
Opening Solen0id to be actuated as a unit by the 
Core one of Said switches being normally closed 
and the other being normally open a fire alarm 
circuit including a manual switch the door Open 
ing Solenoid and the normally ClOSed mercury 
switch a Current supply circuit connected to the 
fire alarm circuit a Circuit connected to the sup 

5 ply circuit and including the normally open mer 
Cury SWitch a motor in the last named Circuit, a 
time switch actuated by the motor and a Circuit 
Connected to the Supply Circuit and including the 
time Switch and the door Closing Solenoid ener 
gizing Of the door Opening Solenoid by closing of 
the fire alarm circuit reversing the inclination of 
both mercury Switches to open the normally 
closed mercury Switch and Sinaultaneously close 
the normally open mercury switch for energizing 
the motor to actuate the time switch for ener 
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gizing the door closing Solenoid to close the door 
and Simultane0usly reSet the COre of the door 
opening solenoid and both mercury switches for 
the next Operation. 

2. The structure as of claim 1 and in which 
the first named means Comprises a counter-bal? 
anced Slidably mounted link disp0Sed between 
and parallel with both solenoids levers pivoted 
intermediate their ends and Connected at the 
inner endst0the link and Connected at the Outer 
endsto the cores Of the Solenoids, a Shaft forthe 
door and gear means Connected to the Shaft 
and to the Sliding link. 
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3. The Structure as Of claim 1 and in which 

the second named means comprises a lever piv? 
oted interrnediate its ends laterally of the core 
of the door Opening Solenoid a Connection be 
tWeen the Core of the door Opening Solenoid and 
One end of the lever for swinging the lever on 
its pivot both mercury Switches being mounted 
on the leverininclined position betweenthe pivot 
ofthe lever and Said connection. 
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