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Patented Oct. 6, 1936 

UNITED STATES 

2,056,174 

PATENT OFFICE 
2,058,174 

AUTOMATIC CLOSURE OPERATING DEVICE 
John A. Earhuff and William Oentha, 

Los Angeles, Calif. 
Application November 13, 1934, Serial No. 752,856 

3 Claims. (C. 12-239) 
The present invention relates broadly to 

mechanisms for automatically operating clo 
SeS. 

More specifically the invention relates to an 
improved construction particularly adapted for 
controlling the movement of doors both of the 
Swinging and sliding type. Such doors may be 
either horizontally or vertically operated and 
the construction may be further applied for Op 
erating still other types of doors, gates Or clo 
sures in general. 
One of the objects of the invention is to pro 

vide an improved automatic reversing mecha 
nism for closures whereby the same may be 
opened and closed by actuating a switch and thru 
the medium of a novel limit switch control the 
movement of the closures in either direction SO 
as to arrest it in the proper position. 

It is one of the objects of the invention to pro 
vide a novel clutch mechanism for reversing the 
rotation of the motor unit. 
An important object of the invention is to 

improve upon the door controlling means de 
scribed in Letters Patent #1833,542 issued No 
vember 24, 1931 wherein the door was obstruc 
tively stopped. In order to carry out the latter 
object we provide a structure consisting of an 
improved unit comprising a motor, a gear reduc 
ing set, a governor operated switch, a reversing 
switch, a limit switch, and one or more momen 
tary contact switches whereby the stoppage of 
doors is accomplished without danger of parts 
being broken when the proper position for ar 
resting the door has been reached as might re 
sult were the door obstructively stopped. 
The improved unit is operated by a split phase 

motor in which the phases are separated, so as 
to cut in and out different windings by the 
action of other switches which in turn govern 
the operation. 
The aforesaid splitting of the phases in both 

the patented construction and the present in 
vention is controlled by the action of a governor 
operated switch, which regulates the cutting in 
and cutting out of the primary windings. 

In both inventions, in the Operation of the 
motor, the current supplied circulates through 
both the starting and running windings of the 
motor and when the motor attains operating 
speed, the starting winding is cut out by the 
governor operated switch. 

In the structure set forth in the patent cited, 
the construction includes a cut out device which 
is located outside the motor. However in the 
present invention, by rewiring the switch, we 

simplify the structure and svoid the use of the 
cut out devicementioned by making the governor 
operated motor switch do the necessary shunt 
ing. This change circuit Switch means, in Com 
bination with the other switches, automatically 
reverses the motor so that when the motor is 
again placed in motion by the necessary contact, 
the closure will travel in the desired direction. 
The disclosure will be based upon a practical 

embodiment which is now being used in practice 
and which is shown in the accompanying draw 
ings in which 

Fig. 1 is a perspective view showing the inven 
tion as applied to a vertically operated door. 

Fig. 2 is a perspective view showing the inven 
tion in its entirety as applied to a sliding hori 
Zontally operated door; some of the structure 
being broken away in order to show the under 
lying structure. 

Fig. 3 is a section taken on line 3-3 of Fig. 2. 
Fig. 4 is a plan view of the limit switch struc 

ture some parts of which are broken away and 
other parts shown in section. 

Fig. 5 is an alternate construction in plan and 
section of a portion of the switch shown in Fig. 4. 

Fig. 6 is an end elevation of the structure 
shown in Fig. 5. 

Fig. 7 is a wiring diagram. 
Fig. 8 is a perspective view of the detached 

end bell containing the governor Operated motor 
switch. 

Fig. 9 is a fragmentary perspective view shows 
ing the assembly of the motor and end bell look 
ing in the direction of the motor governor, which 
is in an opposite direction to the direction in 
which the parts are viewed in Fig. 8. 

Fig. 10 is a section taken on line O-O of Figs. 
7 and 9 showing the governor operated motor 
switch in starting position. i 

Fig. 11 is a section similar to that shown in 
Fig. 10, but with the governor operated motor 
switch shown in running position. 

Referring in detail to the drawings and par 
ticularly to Fig. 2, the numeral f indicates the 
motor, and 2 and 3 indicate respectively the drive 
ing shaft and operating worn fastened to the 
power shaft 4 of the motor thru the medium of 
the clutch 5. 
The worm 3 meshes with a worm gear 6. Said 

worm and gear Comprise the reduction unit and 
are housed in the reduction gear case 7. The 

O 

5 

worm gear is mounted upon a threaded shaft 8, 
a portion of which is extended outside the case 
and is provided with an integral clutch mem 

ber a for the purpose of attaching thereto the SS 



intervening mechanism 9 which is necessary to 
be coupled to the closure C for Operating it. 

In Fig. 2 this intervening mechanisrin is shown 
operating a horizontal closure or sliding door . 
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In Fig. 1 the same mechanism slightly altered 
and indicated by 9a, operates a vertical Swinging 
door Ca. Still other types of intervening mech 
anisms for operating other classes of closures, as 
for example hinged closures, may be utilized 
but it is considered patentably immaterial just 
what type of mechanism is selected for operat 
ing the closure, and the controlling of Such clo 
sures is considered to come under the province of 
the present invention in its broader aspect as 
hereinafter claired. 
To the case is fastened a bracket bearing , 

and in spaced relation to the bearing is fas 
tened to a support, not shown, a hanger bracket 
a 2. Bearings and 2 support a pipe 3 which 
houses and carries the mechanism whereby the 
closures 8 and iGo, are manipulated. Said 
mechanism comprises a spiral Operating bar 4, 
the ends of which are journalled in the bearings 
A 6 and 2, a rider bracket 5, and a ball-cage 
bracket 6 which is fastened to Said rider brack 

The rider bracket is provided with a lion 
gitudinally extending tongue which travels in 
the slot, 8 of the pipe 3. The ball-cage carries 
a pair of balls 9, one of which is shown, which 
are disposed on either side of the spiral bar and 
their cage telescopically travels back and forth 
in the pipe, the direction of their travel depend 
ing on the direction in which the shaft 3 is ro 

35 

wise direction causes the balis to advance the 
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tated. The movement of the rider bracket in 
turn governs the opening and closing of the door 
S. Rotating the spiral bar in a counterciock 

racket 5 towards the hanger bracket 2, tiere 
by closing the door; and rotating the Spiral ba: 
in a clockwise direction causes the balls to B,te 
vance the bracket 5 in the opposite direction 
thereby opening the door. 
The rider bracket is provided with a pair of 

depending limbs 2. Said limbs straddle the 
roller 25, the roller being rotatingly mounted be 
tween said limbs on the pin 22. Pin 22 is ex 
tended beyond one of said limbs to provide for 
fastening thereto the door hange oracket 23. 
Door hanger oracket 23a, pin. 22a and roller 2Ag 
cornplete the door suspension mechaYasir. The 
door track 26 and Other appurtenances are COX 
ventional and Well known in the art. 

55 

60 

65 

O 

75 

On the threaded shaft 8 is mounted 8, threaded 
fibre bushing 8b and said bushing carries a Suite 
able tongue 25 which in turn is pendulously op 
erated in order to move from the face of one to 
that of the other of the Switch blocks between 
Which it extends. Said tongue 25 also inoves 
longitudiinally back and forth between the fibre 
switch block members 26 and 22, comprising the 
limit switch 28, to open the circuit and therefoy 
stop the motor at a, predeterinined point. 
The limit switch 28 is perspectively shown in 

Fig. 2 and in plan and section in Fig. 4. A rod 
ification of the same is shown in Figs. 5 and 6. 
In detail SWitch 28 comprises a, frame 29 which 
is fastened to the floor of the case . Said frane 
has upstanding end pieces 38 and 3S in which 
are mounted adjustable bolts 32 and 33 whereby 
the Switch members 25 and 2 may be moved 
longitudinally relatively to each other to vary 
the travel to which the closures are subjected, 
so that the doors or other contrivances will stop 
their movement at the proper positions. 

Members 26 and 2 respectively carry fixed 

2,056,174 
contacts 34 and 35, and movable contacts 36 and 
37. The movable contact 36 yieldingly engages 
With its cooperating fixed contact 34 under the 
action of the spring 38 to maintain the circuit 
closed when there is no opposition from the 
tongue 25. Conversely, the movable contact 37 
yieldingly engages its cooperating fixed contact 
35 under the action of the spring 39 to maintain 
a closed circuit until acted upon by the tongue 
25. The construction for performing both of 
these operations is illustrated in Fig. 4. 

in Figs. 5 and 6 a slight variation in the place 
ment of parts comprising the Switch just de 
Scribed will be noted. In the latter figures the 
spring 38c is shown housed along one side of 
the main shaft of the movable contact member 
36a and engages its head portion rather than 
circumscribing the body portion, which nate 
rially simplifies the construction of the switch. 
When the shaft 8 is rotated in a clockwise direc 
tion the tongue 25 grazes the face 46 of the 
Switch block 26 and moves longitudinally in one 
direction to actuate the movable contact. 36 to 
open the circuit at contact 34, and when the 
shaft 8 is rotated in an anti-clockwise manner 
the tongue 25 grazes the face is of the switch 
block 27 and moves in a reverse direction to ac 
tuate the movable contact member 3 to open 
the circuit at contact 35. 
Switch inenbers 26 and 2 are slightly spaced 

apart. When they are mounted in the frame 29, so 
tilat when one face of the tongue 25 grazingly 
contacts with one switch member the opposite 
face of the tongue will be free from grazing the 
adjacent face of the other switch member. 

here is also mounted upon the threaded shaft 
3 a fiction clutch 32 for actuating the reversing 
switch 43 in either of the directions in which the 
shaft is rotated. In Fig. 3 the two extreme posi 
tions of the switch lever 43a are shown in dotted 
and ful lines. When the shaft 8 is rotated in an 
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anti-clockwise fashion the dotted portion 43 of . 
the clutch engages with the full line portion 85 
of the lever $3d to trip it to dotted line position 
45a, and when the shaft 8 is rotated in a clock 
wise direction, the dotted portion (34a of the 
clutch engages with the dotted line position 85a. 
of the lever to trip it to full line position 45. As 
Soon as the motor a starts, the friction clutch 
revolves until it cornes in contact with the revers 
ing Switch lever and trips it. This operation im 

, Shediately reverses the wiring connections so that 
whein the notor is again put in operation it will 
travel in an opposite direction. In the interim 
the clutch reinains in frictional contact with the 
Saf, 8. 
The different circuits shown in Fig. 2, in which 

are included the Warious Switches hereinbefore 
described and in which are also included still 
other Switches and mechanism whereby the 
novernent of the closure A is controlled, will be 
EaoW set forth in conjunction with the description 
relating to the operation and will be particularly 
based on the wiring diagram shown in Fig. 7, with 
ancillary reference directed to Figs. 8, 9, 10 and 
11. 
On actuating the momentary contact switch 

4. the current travels over line E to the motor 
Switch block, where the current is shunted 
through the Switch block tongue L to contact E, 
from contact K to terminal post Q over line C to 
reversing switch 33, through reversing switch 33 
over line B to starting winding 48, through start 
ing winding 48 over line A to reversing switch 83, 
through reversing Switch 43 over line F connect 
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ing with negative line U. In the contact made 
by depressing the momentary contact switch 47, 
the current also passes through switch block 
tongue over line G to running winding 4. 
through running winding 49 over line F to nega 
tive line U. . 
While the limit switch 28 is being operated by 

the tongue 25, which is moved longitudinally by 
the threaded shaft 8 rotated by the motor , the 
tongue 25 moves back and forth from the face 
40 of one switch block to the adjacent face 4 of 
the other switch block and grazes along these 
faces until it is intercepted by the inturned limb 
86a or 37a of the respective movable contact 
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members 36 or 37. Thereupon the springs 38 
and 39 are in turn depressed and the circuit 
broken between the movable contact members 
and the fixed contact members thus stopping the 
motor. The operation goes through the same 
cycle the next time the momentary contact switch 
47 or 47a is depressed, except that the reversing 
switch 43 has been tripped and the motor re 
volves in the opposite direction. . 

In the initial contact the switch block tongue 
L is in the position shown in Fig. 10. After the 
motor has obtained necessary speed the motor 
governor trips the motor switch to make the con 
nection shown in Fig. 11. At the time the momen 
tary contact switch is depressed, which is a peri 
od of time that the motor picks up to speed, the 
momentary contact switch is released, also the 
motor governor has tripped the motor Switch and 
the operation has cut out the starting Winding, 
allowing the motor to run normally. 

After the momentary contact switch 47 has 
been released the current flows thru limit Switch 
28 and the movable contacts 36 and 37, Over lines 
Sand D to terminal post R, through motor switch 
tongue L. (Fig. 10) and line G to running winding 
49 and line F to negative line U, thus completing 
the circuit and operating in this position until 
tongue 25 presses against movable contact 36 or 
37 of the limit switch to open the circuit. 
The rewiring of the motor switch to accomplish 

the reversing action, whereby through the in 
proved hook-up the operation of a closure is 
regulated, has been made in the following or 
der:- 

First, the leads of the starting winding, name 
ly, lines A and B are drawn out of the motor and 
are connected to the reversing switch 43 as 
shown in Fig. 7. 

Second, one of the leads of the running wind 
ing F is drawn from the motor in the regular 
manner. The other lead of the running winding 
G is connected to the motor Switch tongue I 
which when contacted with switch block contact 
M is carried to binding post R. From binding 
post R, a lead is drawn connecting it to limit 
switch 28, Figs. 4 and , thence through limit 
switch 28 to line W. 

Third, another lead E is drawn from motor 
switch tongue L and connected to the momen 
tary switch 47, so that when the momentary con 
tact switch is depressed the circuit will be com 
pleted through both starting and running wind 
ings thru the medium of switch block tongue L; 
When the motor has reached running speed the 
governor breaks the starting winding circuit as 
shown by position of tongue I in Fig. 11, and 
subsequently the mechanical movement of the 
traveling tongue 25, Fig. 2, moves it against the 
inturned limbs 36a and 3a of the limit switch, 
Fig. 4, and the circuit is then broken in the run 
ning winding, and the motor stops. Alternat . 

3 
ing movement back and forth takes place as 
the momentary switch 47 is depressed and no 
tor is started and stopped in accordance with 
the action as herein given. 
The foregoing operation, when applied to the 

mechanism shown in Fig. 1, demonstrates the 
practical working value of the device when ap 
plied to a vertically swung door. 
The operator 50 of a car 5 upon reaching his 

destination inserts his operating key 2 into the 
monentary contact switch 47 thereby actuating 
the motor. After the motor has attained run 
ning speed the closure Oa starts to swing in a 
vertical plane about the trunnions 8 thru the 
medium of the mechanism 9a including the le 
wer 54 pivotally fastened to the rider bracket S 
and the bracket 55 on the closure. 
time limit switch stops the movement of the 
door the driver parks his car, whereupon he 
actuates switch 47 or another contact Switch as 
4a thereby causing the closing movement of 
the door to take place, 
Any number of such momentary contact 

Switches as 47 or 4d may be installed at Con 
venient places for the operation of the closure. 
For example, when the driver leaves the house 
he could actuate such a switch placed in a suita 
ble place therein, so that upon reaching the garage 
the door would be open. Another momentary 
contact switch conveniently positioned within 
reach of the driver may be actuated by him to 

When the 

10 

s 

20 

25 

30 
close the door when he leaves the garage. These 
momentary contact, switches, as well as the re 
versing switch, may be selected from any of the 
standard switches now on the market. 
The advantages of the Several improvements in 

the automatic door operating mechanism, which 
constitute our invention may be briefly recapitul 
lated as follows: The operation of a closure is all 
performed automatically. Thiru the medium of 
a time limit switch the movement of a closure 
is automatically stopped at the desired position 
without any undue strain being placed on the 
operating parts. Thus the replacement cost of 
parts subject to breakage has now been abolished. 
Thru the novel manner in which the motor switch 
is rewired and the connections changed, the cut 
out device which formerly was located outside the 
motor has now been dispensed with and the 
mechanism as well as the Operation has been 
simplified, thereby reducing materially the cost 
of parts and of installation. 
We claim: 
1. A motor having a starting and a running 

winding and a governor operated switch for auto 
matically cutting in and cutting out said starting 
winding, wiring provided with a source of electri 
cal energy forming two independent circuits in 
which said motor through the medium of said 
governor operated switch is included, One of said 
circuits comprising an actuating circuit in which 
said starting winding is included and the other 
circuit comprising an operating circuit in which 
said running winding is included, a momentary 
contact switch whereby to close said actuating 
circuit and a reversing switch in said actuating 
circuit whereby to reverse the direction of the ro 
tation of the motor each time the latter circuit is 
closed, a shaft driven by said motor, gearing, a 
second shaft, a portion of which is threaded, oper 
able in either One of two directions by said motor 
thru the medium of said gearing, said reversing 
switch including a switching lever, a friction 
clutch mounted on said second shaft and con 
tactible with said ever to reverse it in either 
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direction said second shaft is Sosed, a pair 
mounted on the threaded sportion of Sgld saait to 

- travel therealong first in one directio2 and ther 
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in another direction, a titre ignit switc. in said 
operating circuit, Gaesas to Eno.25at said Sirit: it 
8, juxtaposed relation to said art, 32.Éd great 
switch comprising a pair of a distable Spitch 
blocks, said mounting nears providigg & Sace 
batween the adjacent faces os Sgid blocks, and a 
fixed contact member and a covable contag, 
member carried by each of said blocs, said cyse 
ble contact members each being provided with a 
laterally extending arm which projects into said 
space, said part being provided With a toggae 
operating in said space to alternately engage gait 
arms to disrupt the connection between said fixed 
and movable contacts in either direction asid 
tongue travels. 

2. A motor having a starting and S. staging 
winding and a goverior operated switch fox &lates 
A natically cutting in and cutting out said startiag 
winding, wiring provided vyith a source of aecisi 
cal energy forming two independent circats in 
Which said motor through the neign og said 
governor operated Switch is included, one of 33d 
circuits comprising an actuating circuit in which 
Said starting Winding is included and the other 
circuit comprising an operating circuit in which 
said Running Winding is incided, 2, morentsiy 
contact switch whereby to close said actuating 
circuit and a reversing switch in said actuating 
circuit whereby to reverse the direction of the 
rotation of the motor each time the latter circuit; 
is closed, a shaft driven by said notor, gearing, s. 
second shaft, a portion of which is threaded, 
operable in either one of two directions by said 
motor thru the medium of said gearing, said re 
versing Switch including a switching lever, a fric 
tion clutch mounted on said second shaft and 
contactible with said lever to reverse it in either 
direction said Second shaft is rotated, a part 
mounted on the threaded portion of said shaft 
to travel therealong first in one direction and then 
in another direction, a time limit switch in said 
operating circuit, means to mount said switch in 
a juxtaposed relation to said part, said time limit 
Switch comprising a pair of adjustable switch 
blocks, said mounting means providing a space 
between the adjacent faces of said blocks, and a 
fixed contact member and a movable contact 
member carried by each of said blocks, said mova 
ble contact members each being provided with a 

3,050,273 
laterally extending arm which projects into Said 
space, said part being provided with a tongue 
.0gerating in said space to salternately engage said 
2rins to disrupt the connection cetween said fixed 
and novable contacts in either direction said 
toagile travels, said tongue alternately grazing the 
adjacea; races of said SWitch blocks during its 
froVeRae at O and gro in said Space. 

3. A motor having a starting and a running 
Winding and a governor operated Switch for auto 
natically cutting in and cutting out said starting 
winding, wiring provided with a source of electri 
cal energy forming two independent circuits in 
which said notor through the medium of Said 
governor operated switch is included, one of said 
circuits comprising an actuating circuit in which 
Said starting Winding is included and the other 
circuit comprising an operating circuit in which 
said running winding is included, a momentary 
coats,ct stritch whereby to close said actuating 
circuit and a reversing Switch in Said actuating 
circuit whereby to reverse the direction of the 
Notation of the Anotor each time the latter circuit 
is closed, 2, shaft driven by said notor, gearing, 
a second shaft, a portion of which is threaded, 
operable is either one of two directions by said 
Enoto" thrig the medium of said gearing, said re 
versing SWitch including a, Switching lever, s, fric 
tio2 catca (nounted on said second shaft and 
contactible with said lever to reverse it in either 
direction said Second shaft is rotated, a part, 
nounted on the threaded portion of said shaft to 
travel therealog first in one direction and then 
in another direction, a time limit switch in said 
operating circuit, means to mount said switch in 
a juxtaposed relation to said part, said time limit 
switch comprising a pair of adjustable switch 
blocks, said mounting means providing a space 
between the adjacent faces of said blocks, a fixed 
contact member and a movable contact member 
carried by each of said blocks, said movable con 
tact members each being provided with a laterally 
extending arm which projects into said space, said 
part being provided with a tongue operating in 
said space to alternately engage said arms to dis 
rupt the connection between said fixed and mova 
ble contacts in either direction said tongue travels, 
and yieldable means tending to engage said mova 
ble contact with said fixed contact. 
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