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57 ABSTRACT 

This invention provides mechanism for opening and 
closing a door such as a garage door but applicable to 
other doors, including a trolley which moves back and 
forth on a track and controls the door movement. The 
invention provides novel means operable between the 
trolley and the track for latching and unlatching the 
trolley with respect to the track in a manner to effect 
Safe, accurate and trouble-free operation of the door 
movements. The invention also provides a simplified 
and improved track and trolley construction whereby 
to make for greater economy in the cost of manufac 
turing mechanism of this type. 

1 Clain, 11 Drawing Figures 
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DoOR OPERATING MECHANISM 
This invention relates to mechanisms for opening and 

closing doors, particularly garage doors, but applicable 
to industrial and commercial doors and the like. This 
invention is an improvement on U.S. Pat. No. 
3,435,558 by Marvin A. Kruse, granted Apr. 1, 1969 to 
H. W. Crane Company, a corporation of Illinois, and 
assignee of the present invention and application for 
patent. " . 

The invention is designed to provide years of safe, ac 
curate and trouble-free mechanism for opening and 
closing doors of this general type. Our invention pro 
vides novel means for locking the doors in the closed 
position and being immobilized to opening of the door 
by an external force applied to the system such as 
would be incurred when an intruder attempts to force 
open the door from the outside. 
Some prior door operating mechanisms have been 

susceptible to the danger of intruders breaking into a 
garage because the garage door has not been effec 
tively locked against unauthorized opening. This is par 
ticularly true with such mechanisms which include a 
power moved trolley connected to the door through a 
link for transmitting door opening and closing move 
ments. In such cases it is possible for the intruder to 
pull outwardly the lower end of the door sufficiently to 
transmit through the connecting link - a movement to 
the trolley which will cause operation of the power op 
erating means or otherwise permit opening the door. 
Our invention provides improved and more practical 
and accurate means for preventing any such unautho 
rized opening of a door after the door has been moved 
by the trolley to the closed position. 
More particularly, our invention provides an im 

proved trolley latching and locking mechanism which 
overcomes objections to prior mechanisms and makes 
for trouble-free and satisfactory operation under all 
conditions. . . . . . . . . . . . 

Other objects and attendant advantages will be ap 
preciated by those skilled in this art as the invention be 
comes better appreciated by reference to the following 
description together with the accompanying drawings, 
in which: . . . . . 
FIG. 1 is a side elevation of a door operating mecha 

nism embodying a preferred embodiment of our inven 
tion, showing the door in a partially open position; : 
FIG. 2 is a side elevation of the latching mechanism 

shown in FIG. 1 moved closer to the door locking posi 
tion, 
FIG. 3 is a cross-section taken on the section line 

3-3 of FIG. 2; 
FIG. 4 is a sectional view taken on the section line 

4-4 of FIG. 2; : 
FIG. 5 is a sectional view taken on the section line 

5-5 of FIG. 3, showing the trolley with its latching 
hook locking the door closed; . . . 
FIG. 6 is a sectional view similar to FIG. 5 but with 

the latching hook just opening; 
FIG. 7 is an enlarged top sectional view taken on th 

section line 7-7 of FIG. 2; 
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FIG.. 10 is a cross-section taken on the section line 

10-10 of FIG. 9; and 
FIG. 1 is a perspective view of the parts shown in 

FIG. 9 with the trolley disconnected from the chain. 
In FIG. 1 we have illustrated somewhat diagramati 

cally a side elevation of a convential garage door opera 
tor together with an application of our invention. It will 
be understood that this is a preferred embodiment and 
that the invention may be used with suitable modifica 
tion if necessary to commercial and industrial door 
structures. As shown in the drawings the garage door 
designated generally by reference numeral 14 is a one 
piece door. However, any door structure may be used 
such, for example, as a sectional door. The door is 
mounted to the doorjamb by any suitable means which 
permit movement of the door from a vertically closed 
position to a horizontally disposed position. In the pres 
ent instance this mounting includes (usually at each 
side of the door) a bracket 15 fixed to the doorjamb, 
linkage 16 between the bracket 15 and the door 14, 
and a contractile spring 17 counter-acting the weight of 
the door and acting to urge the door toward the open 
position. A link 18 is pivotally connected at one end 19 
to the door and at its opposite end to a pin 20 on a trol 
ley designated generally by 21. This trolley is prefera 
bly of rectangular form, shaped to fit over and around 
a track 22 and slide back and forth thereon. The track 
is suitably mounted at one end 23 to the wall or door 
jamb and at its opposite end is connected to a power 
unit 24 which in turn is mounted to the building struc 
ture. The power unit may be of any suitable type and 
construction for operating a chain 25 to move the trol 
ley 21 along the track in door opening and closing 
movements. However, a cable or other means may be 
used to move the trolley back and forth. 
Our invention provides a track of tubular form, pref 

erably rectangular as shown in FIG. 3. The trolley is 
shaped to fit around the track and has depending side 
plates 26 and 27 to which the door operating link 18 is 
connected. A trolley latching and locking hook lever 
28 is pivotally mounted upon and between the plates 

to the above mentioned pin 20 which transmits move 
: ment between the link 18 and the trolley. The pin 20 
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FIG. 8 is a cross-section taken on the section line 
8-8 of FIG. 7, showing in dotted lines the trolley dis 
connected from downward pull on the hand cord; 
FIG. 9 is a side elevation of a modified form of means 

for connecting the trolley to the chain and disconnect 
ing the trolley from the chain; 

65 

26–27, as also are latch control pins 29 and 30. The 
door operating link 18 is connected to the trolley by 
means of a bracket 31 which is fixed at its upper end 

is slidable back and forth in identical slots 32 and 33 in 
the depending side plates 26 and 27, respectively, of 
the trolley. These slots provide a lost-motion connec 
tion between the pin 20 and the trolley, as will be noted 
below in connection with the operation of the latching 
device. The latching lever 28 has laterally spaced side 
members 34 and 35 joined at 36 (the hook end) and 
also at 37 (an intermediate point) and is pivotally 
mounted on pin 20 to move back and forth with the pin 
when the pin is moved in the slots 32-33. Fixed to the 
intermediate part 34 of the lever 28 is a flat spring 38 
which is stressed against the underside of the pin 29 so 
as to constantly urge the lever 28 in a counterclockwise 
direction on the pin 20 viewing FIGS. 5 and 6, that is, 
in a direction to move the hook end of the lever into 
locking engagement a pin 39 which is fixedly mounted 
on the track 21 but adjustable to different fixed posi 
tions along the track. The latching and unlatching of 
the lever 28 with respect to the track pin 39 is governed 
by a cam 40 on the upper side of each side member 
34-35. These cam surfaces are identical and are de 
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signed to coact with the pin 30 on the trolley to control 
the latching and unlatching movements of the lever 28. 
When the door is closed the chain 25 has pulled the 
trolley forward to the position shown in FIG. 5. The 
connection between the chain and the trolley is de 
scribed below. At this position the latching lever 28 in 
its travel to the right has cleared the pin 39 and the ac 
tion of the spring has moved the lever into latching po 
sition limited by the pin 30. To open the door the motor 
24 is actuated to move the chain 25 in the opposite di 
rection, thereby moving the trolley an initial short dis 
tance from the position shown in FIG. 5 to the position 
shown in FIG. 6. This initial movement of the trolley 
moves the control pin 30 to the left along the cam 40, 
thereby unlatching the lever 28 as shown in FIG. 6. 
This momentary travel of the trolley moves its slots 32 
to the left from the position shown in FIG. 5 to that 
shown in FIG. 6. Thus the lever 28 is momentarily free 
and unlatched by the pin 30 acting on the cam 40 with 
out influence from the force of the spring 17. This is the 
lost-motion effect above mentioned. Continued move 
ment of the trolley to the left under the motor power 
moves the door to the open position. 
Our invention provides means for connecting the 

trolley 21 to the chain 25 and disconnecting it there 
from. The chain is connected to the trolley in the nor 
mal operation. The trolley is disconnected from the 
chain mainly in the event of failure of the power unit 
or for any reason it is desired to manually operate the 
door, such as in an emergency need. Referring to FIGS. 
3, 4, 7 and 8, the chain is provided with a link 41 having 
a recess 42 in one side for receiving a latch member 43 
which is pivoted at 44 on a bracket 45 which in turn is 
fixedly mounted on the trolley 21. A coil spring 46 con 
stantly urges the latch member 43 into connection with 
the chain. A second bracket 60 of U-shape in cross sec 
tion, is fixed at its closed side 61 to the trolley and each 
top and bottom wall 62 and 63, respectively, is pro 
vided with a recess 64 to receive the latch member 43. 
The bracket 60 is arranged so that the chain and its link 
41 are located intermediate the top and bottom walls 
62 and 63, making a compact co-operation of parts. 
Suitable means such as a cord 47 is attached to an ex 
tension 48 of the latch member 43 so that the cord may 
be pulled down to withdraw the latch member from the 
chain and also from the bracket 60 and the trolley. An 
other cord (not shown) is connected to the latching 
lever 28 and to the cord 47 to unlatch the lever 28 at 
the same time as the latch member 43, thus completely 
disconnecting the door operating parts from the trolley. 

In FIGS. 9, 10 and 11 we have shown a modified form 
of means for disconnecting the trolley from the chain. 
In this form a link 49 is provided in the chain 25, the 
link having an opening 50 for reception of a pin 51 
which is guided into alignment with the opening 50 by 
a bracket 52 which is fixed to the trolley and has open 
ings 53 for receiving and holding the pin 51 in align 
ment with the opening 50 in the chain link 49. The pin 
51 is attached to a flexible strip 54 intermediate the 
ends thereof. One end 55 of the strip is attached to the 
trolley at the pin 20. In the opposite end 56 of the strip 
is an opening 57 to receive the upper end of the pin 51 
when this pin has been inserted through the openings 
53, 50 and 57 to thereby lock the chain to the trolley, 
as shown in FIGS. 9 and 10. By means of a cord 58 at 
tached to the outer end of the strip 54 the pin 51 may 
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4. 
be manually pulled down to an unlocking position, as 
shown in FIG. I. 
Referring to the sequence of operations: When the 

door is closed the trolley locking mechanism is in the 
position shown in FIG. 5. In the door closing operation 
the chain has been moved by the power unit to the 
right, moving the trolley with it until the door has 
closed. At this point the power is automatically discon 
nected and the lever 28 snaps into the latching position 
by the action of the spring 38 as shown in FIG. 5. The 
door is thus locked against any door opening move 
ment if an attempt would be made by an intruder to 
force open the door from the outside as by pulling the 
door in the direction of the dotted line position shown 
in FIG. I. To open the door, the person in control 
causes the power unit to be operated usually by push 
button or radio control from the car, thereby moving 
the chain to the left. Since the door is directly con 
nected to the trolley through the link 41 and latching 
member 43, the trolley will be moved to the left. In the 
initial movement of the trolley to the left, the lost 
motion provided by the slots 32-33 allows the pin 30 
(which moves with the trolley) to engage the cam 40 
and unlatch the lever 28 as shown in FIG. 6. At this 
point the continuing movement of the chain to the left 
together with the action of the spring 17 moves the 
door to the open position. During this door opening op 
eration the trolley slots 32-33 are urged against the pin 
20 (as shown in FIG. 6) until the power unit automati 
cally stops movement of the chain with the door in the 
desired open position. 

It will be noted that the door operating mechanism 
disclosed herein is composed of comparatively few 
parts so designed as to be economical in cost of manu 
facture. Also, the functions are so few and simple that 
the mechanism is trouble-free in its operation. These 
results are due in part to the rectangular track and the 
trolley which is shaped to fit around the track, such 
parts being formed by die-pressing and bending opera 
tions. Also, the latching lever and the lost-motion coac 
tion between the trolley, the latching lever, and the 
door operating means are a simplification which pro 
mote accuracy and dependability. This arrangement of 
parts is a definite improvement over the complicated 
constructions of the prior art, some of which have nu 
merous and intricate settings. Our invention, therefore, 
makes for more safe and accurate operation of garage 
doors and doors of this general type. 
We claim: t 

1. Door operating mechanism comprising, in combi 
nation with a door movable back and forth between a 
closed and an open position, a tubular track rectangu 
lar in cross-section, a trolley formed of a single sheet of 
material shaped to fit around four sides of the track and 
adapted to slide back and forth lengthwise on the track, 
the opposite side members of the trolley depending in 
laterally spaced relation beneath the track, a lock pin 
fixed to the track, a latching lever located intermediate 
said side members of the trolley and having a hook end 
adapted to engage and disengage said lock pin, said 
side members each having an elongated slot in lateral 
registration with the other slot and extending parallel 
with the track, a link connected at one end to the door 
and having a pivot pin at its opposite end extending 
through said slots and pivotal therein, said latching 
lever having pivotal movement on said pivot pin for 
movement of its hook end into and out of engagement 
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with said lock pin, spring means for yieldingly urging 
the latching lever on said pivot pin in a direction for 
locking engagement with the lock pin, a latch control 
pin extending between and fixed to said side members 
of the trolley, and a cam surface on the latching lever 
arranged to engage said latch control pin against the 
action of said spring means for controlling movement 
of the latching lever on said pivot pin, in which the 

10 

15 

20 

25 

35 

40 

45 

55 

60 

65 

6 
pivot pin fixed to the door connected link has a lost mo 
tion coaction with the latching lever through the elon 
gated slots whereby upon movement of the trolley in a 
door opening movement with described cam surface on 
the latching lever engages its coacting pin and disen 
gages the latching lever from the pin fixed on the track. 
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