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This invention relates to improvements in safety de 
vices or catches to check the downward movement of 
vertically movable doors, in case of breakage of suspend 
ing cables or other accident which would otherwise allow 
the doors to fall. 
An object of our invention is to provide a safety device 

for a vertically sliding door to prevent the latter from 
falling, with possible injury, to personnel, if the counter 
balancing mechanism thereof fails. 
Another object of our invention is to provide a device 

of the character described which is not dependent on 
slots in a door guide, to receive teeth of a door-checking 
device, or a projection on a roller or catch-carrying 
member. 
A further object of our invention is to provide a safety 

device of the character described in which the door 
carrying cable is connected to the door-checking-pawi 
carrying shaft, as through a crank or arm thereon, rather 
than directly to the door itself or a member rigidly se 
cured thereto. 
A still further object of our invention is to provide, 

in an arrangement as above described, a support for a 
free end portion of the shaft lever or crank pin thereof, 
while said pin serves to support the door. 
An additional object of our invention is to provide an 

improved construction for the lever or crank on the shaft 
of the device, whereby broaching is avoided by the sub 
stitution of a construction employing molten metal or 
solder, thereby facilitating and cheapening the manufac 
ture of the device. 

Another object of our invention is to provide, as the 
checking means for the door, a pawl shaped with respect 
to the guide channel and provided with a plurality of 
teeth disposed in a plane so that, after engagement of 
the first teeth, additional teeth are brought into play as 
the guide channel is indented and expanded by the pawl, 
as determined by the weight and velocity of the door at 
the time of the checking action. 
A further object of our invention is to provide a safety 

catch in the form of a pawl, with teeth disposed along a 
straight line, so formed as to size and shape that, when 
the catch is released to effect a checking of the door, a 
desired wedging action between the pawl and channel of 
a guide rail occurs to stop descent of the door, with the 
employment of only a needed number of teeth which suc 
cessively engage. 

These and other objects and advantages will become 
apparent from the following detailed description when 
taken with the accompanying drawings. It will be un 
derstood that the drawings are for purposes of illustra 
tion and do not define the scope or limits of the invention, 
reference being had for the latter purpose to the ap 
pended claims. 

In the drawings, wherein like reference characters de 
note like parts in the several views: 
FIG. 1 is a fragmentary inside elevational view of 

one lower corner portion of a vertically slidable door 
with our safety device installed thereon. 

FIG. 2 is a fragmentary horizontal sectional view on 
the line II-II of FIG. 1, in the direction of the arrows. 

FIG. 3 is a fragmentary side elevational view of the 
structure illustrated in FIG. 1. 
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FIG. 4 is an elevational view of the lever or crank as 

Sembly of our device with associated hub and pin, illus 
trating the novel construction thereof. 

FIG. 5 is an end elevational view of the structure illus 
trated in FIG. 4. 

FIG. 6 is a perspective view of the parts forming the 
hub of the crank assembly, illustrated in FIGS. 4 and 5, 
prior to insertion of the inner non-circular portion into 
the hollow cylindrical portion thereof. 

FIG. 7 is a side elevational view of the pin or shaft 
which carries the crank assembly of FIGS. 4 and 5, as 
well as the spring, roller, and pawl of FIGS. 1, 2 and 3. 

Referring to the drawings in detail, there is illustrated 
an embodiment of our invention designed to be used in 
connection with a vertically sliding door 11 of known 
construction. The door may be rigid, or formed of a 
plurality of horizontally hinged or otherwise articulated 
Sections. It is desirably provided at vertically spaced 
intervals with rollers 2 (only one of which is shown) 
along both of its vertical edges, received in vertically 
extending guide rails 13 (only one of which is illustrated) 
each having a channel 4. 

Each guide rail 13 may have a vertically extending web 
15 secured to the wall or casing 16 of the building with 
which the door is used, along a side of the door opening, 
as by a mounting bracket 17. A horizontally extending 
shaft (not shown) may be mounted above the door open 
ing and provided with a pulley (not shown) for taking 
up or letting out a supporting cable. 18. As an illustra 
tion of such a shaft and pulley for a supporting cable, 
see the Moler Patent No. 2,651,817, dated September 15, 
1953. 
The shaft may be power operated or, as illustrated in 

said patent, may have a helical spring wound therearound 
to counterbalance the weight of the door. Although only 
one supporting cable 18 is illustrated, it will be under 
stood that we may have such a cable adjacent each verti 
cal edge of the door and similar safety apparatus associ 
ated therewith. The counterbalancing construction is 
well known and so is not described in greater detail. 
At least one lower corner portion of the door 1 car 

ries a mounting plate 19. This plate serves to rotatably 
support a shaft or pin 2i, as by being provided with out 
standing bearing brackets 22 and 23. These brackets may 
be formed separately of the plate 19 and welded or other 
wise secured thereto, or they may be slit therefrom and 
bent out, if so desired. They are desirably braced by 
receiving and having connected thereto a hollow cylin 
drical member or tube 24, which forms an elongated 
bearing for the shaft 21. The shaft 21 carries a release 
lever or crank assembly, 25 which is non-rotatably 
mounted thereon as by having a hub 26 provided with a 
non-circular, desirably, square, aperture 27, to Snugly re 
ceive the corresponding non-circular or square end por 
tion 28 of the shaft 21. 
The lever assembly 25 is for economy desirably formed 

as illustrated in detail in FIGS. 4, 5, and 6. That is, the 
lever or arm portion 20 may be formed from a flat sheet: 
or plate of metal, such as steel elongated in shape, desir 
ably wider at its hub-adjacent end than at its free end and 
non-symmetrically shaped about its longitudinal axis, as 
illustrated in FIG. 5, thereby providing a desired increased 
clearance with respect to the plane of the door . The 
hub 26 of said assembly is formed as a hollow cylindrical 
metal portion or bushing 29 snugly fitted in a correspond 
ing aperture laterally offset from said axis in the lever 
portion 20 and, in turn, snugly receiving a non-circular 
tubular metal member or bushing 31, desirably square in . 
section. This member 31 may be formed peripherally 
continuous, as by pressing to shape a member of initially 
hollow cylindrical form. As an alternative, however, the 



3. 
member 31 may be formed by bending a flat sheet or plate 
of metal, steel being an example, to the form illustrated, in 
which event there will initially be a break in its peripheral 
continuity, which is closed during a subsequent operation. 

After forming the parts to the shapes illustrated in 
FIG. 6 and slipping the tubular member 31 inside the 
tubular member 29, these parts are then inserted in the 
correspondingly-formed hub aperture of the lever mem 
ber 20, to make the assembly, 25 illustrated in FIGS. 4 
and 5. The parts are then secured together by suitable 
means, desirably silver solder or other metal 30 which is 
melted and run into the spaces between the exterior of 
the part 31 and the interior of the part 29, closing the 
peripheral break, if present, in the member 31, as well as 
similarly securing the parts 20 and 29. The lever or crank 
assembly 25 is then completed, as by inserting a pin 32 in 
a corresponding aperture 33 in the lever portion 29 remote 
from the hub 26 and welding or otherwise suitably con 
necting it to said lever portion. 

After applying the hub 26 over the non-circular por 
tion 28 of the shaft 21, the roller 12 is applied thereover, 
followed by the application of the safety catch or locking 
Wedge or pawl 34. This means that the roller is freely 
rotatable on the cylindrical remnants 40 on the non-cir 
cular portion 28 of the shaft 21 between the crank as 
Sembly. 25 and the pawl 34. This pawl has a correspond 
ing non-circular or square aperture 35, snugly receiving 
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portion of said shaft and encircled by an end portion of 
the spring 41, and the other end of the spring is locked 
to the bearing bracket 22, as by passing through an aper 
ture 43 therein and bent over therebeyond as at 44. After 
the connection of the spring 41 to the pin 42 and the brack 
et 22 is effected, the spring is tensed, as by turning the 
pawl 34 clockwise, as viewed in FIG. 3, until the desired 
amount of torsional tension is imparted thereto. 

0. 
This spring tension is maintained by connecting the 

cable 18 to the pin 32, as by providing a grommet 45 
around which the lower end portion of the cable 18 is 
Wrapped and secured, and through which grommet said 
pin passes, as viewed most clearly in FIGS. 1, 2 and 3. 
In order to relieve the pin 32 of stress and prevent pos 

of an angular bracket. 
sible bending thereof, as well as of the lever member 20, 
we provide a cable pin support 46, desirably in the form 

The base flange 49 of said bracket 
is secured to the door fixture 19 in any desired manner, 
and the outstanding flange: 48 overlies the free end posi 

20 
said pin 32 is in uppermost position as viewed in FIGS. 
tion of the pin 32 and provides an abutment therefor when 
1, 2 and 3. . - 

In normal operation, the door 1 is raised or lowered 
by operation of the cable 18. Said cable transmits force 
to the door, not only through the bracket 46, but also 
through the crank assembly 25, shaft 24, tube 24 and 
brackets 22 and 23, while the lever 20 extends straight up the correspondingly-formed or squared portion 28 of the 

shaft 21. The pawl 34 may be of steel, case-hardened or 
otherwise provided with a hardened surface. It may be 
Secured to the squared portion in any desired manner, as 
by a drive fit or by means of a set screw, not shown. If 
desired, the non-circular hole 35 may be provided by the 
use of a bushing non-circular in section (like the bushing 
31, for example) and secured in place by molten metal 
as previously disclosed for the assembly 25, except that 
the use of a cylindrical bushing thereabout may be omitted. 
It is desirably shaped as illustrated in the drawings, which 
are to scale. 
of said hole 35 are desirably generally parallel to the 
plane of the surface carrying the teeth or end portion 36. 
That is, the distance of the toothed end portion 36 from 
the aperture 35, the angle of the plane, carrying the teeth, 
to the axis of the pawl 34 is as illustrated, when used with 
a guide 13 having a channel of the width illustrated. 
By so constructing the pawl, upon release the same will 

Thus, an opposed pair of the straight sides 

from its shaft 21. Upon failure of the cable 18, or of 
the associated counter-balancing mechanism, allowing said 
cable to become slack, the shaft 21, crank assembly 25, 
and pawl 34 are allowed to quickly turn counter-clock 
wise, as viewed in FIG. 3, upon the descent of the door 
11, under the action of the pre-stressed spring 41. This 
turning carries the pawl 34 from its normal full-line posi 
tion to that indicated in dotted lines in FIG. 3, forcibly 
jamming the first teeth 38 thereof into the flange 39 of 
the guide rail 13, and starting to check the downward 
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45 

turn counter-clockwise, from its full line position through 
an angle designated 37, to its position illustrated in dotted 
lines in FIG. 3, whereupon the first teeth 38 will bitingly 
engage the flange 39 of the guide. If the door 11 is at 
that time dropping at a slow rate of speed, these teeth 
39 may be all that are needed to stop it. However, if 
nore are needed, they successively come into play as the 
door descends and the other teeth are drawn toward the 
flange 39 as the pawl turns counter-clockwise as viewed 
in FIG. 3. - . . . . . - 

movement of the door. 
This downward movement of the door will be entirely 

checked upon engagement of two or more teeth with the 
flange 39, depending on the velocity of descent at the time 
the pin is released, as well as on the tension initially ap 
plied to the spring 41, its strength, the weight of the door, 
the clearance provided between the roller 12 and the guide 
rail 13, and the resiliency of the flanges of said rail. 
After the door 12 has been stopped, it may thereafter 

be raised by hand and connected to a new cable, or to 
the old one if unbroken upon repair of the counter 
balancing mechanism, whereupon the cable will again 
draw the pawl 34 away from engagement with the flange 
39 of the guide rail 13 and allow the door to be moved 
up or down in a normal manner, guided by the roller 
12 and other rollers conventionally used but not here 
illustrated. Although the safety mechanism at only one 
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This biting action occurs, rather than a sliding of the 
pawl along the flange 39, by virtue of the relationship.be. 
tween the pawl 34 and the guide rail 13, as well as the 
fact that the pawl carries two parallel rows of desirably 
six teeth each, each tooth being shaped as a square pyra 
mid with a sharp apex, said teeth rising from a face dis 

60 

side of the door is illustrated, it will be understood that 
it may be duplicated at the other vertical edge of the 
door and associated with another operating cable. 
From the the foregoing disclosure it will be seen that 

we have provided an improved safety mechanism for ver 
tically sliding doors where an operating cable (or cables) 
normally supports (or support) the door through the 

posed at an angle of desirably 60 to the longitudinal axis 
of said pawl. 
gagement there is only a small angle between the toothed 

It will be noted that at the time of en 
65. 

portion 36 and the flange 39, so that a strong wedging ac 
tion occurs, tending to force an increasing number of 
teeth into locking engagement with the flange 39 as the 
biting or indenting is effected and the guide rail 13 ex panded. . . 
The means for biasing the pawl 34 into locking en 

gagement with the guide rail 13, in the present embodi 
ment takes the form of a helical spring 41. One end 
portion of said spring 41 is secured to the shaft 21, as by 
means of a pin 42 passing into an aperture 47 in an end 

70 

safety mechanism itself, as well as through a door bracket 
cooperating with a part of said mechanism. The pawl 
34 which stops the descent of the door, upon failure 
of the operating or counter-balancing mechanism is 
specially designed and shaped so as to gradually bring 
in the number of teeth necessary to effect complete stop 
page of the door, without the necessity of having slots 
in the guide rail (or rails) to catch said teeth, and with 
out the necessity of piercing said guide rail (or rails) or 
otherwise multilating the mechanism, thereby obviating 

75 

its reuse until repaired. Wedging action is obtained by 
forming the pawl wedge-shaped, thereby avoiding the 
necessity of having a wedging projection on the carrying 
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roller opposite the point of engagement of the pawl with 
the guide rail. 

Having now described our invention in detail in ac 
cordance with the patent statutes, those skilled in this 
art will have no difficulty in making changes and modifica 
tions in the individual parts or their relative assembly in 
order to meet specific requirements or conditions. Such 
changes and modifications may be made without depart 
ing from the scope and spirit of the invention, as set 
forth in the following claims. 
We claim: 
1. A lever and hub assembly comprising a flat sheet 

of metal elongated in shape and with one end portion hav 
ing an aperture on its longitudinal axis, the other end 
portion being wider than said axis-apertured end portion, 
an aperture laterally offset from said axis and formed 
in said wider end portion, a hollow cylindrical hub fitting 
the laterally offset aperture, a non-circular bushing fitted 
into the hollow of said hub and with corners engaging 
the inner surface thereof, and metal integrating the parts 
by solidification from the molten state while disposed be 
tween said bushing, hollow cylindrical hub and flat sheet. 

2. A safety device for a vertically movable door, as 
sociated with a vertically extending guide rail having a 
channel and disposed along a vertical edge of the door, 
said device comprising a shaft, said shaft having one end 
portion non-circular in section, means on said door for 
rotatably supporting said shaft so that it projects laterally 
into the channel of said guide rail, a pawl movable be 
tween door releasing and door checking positions 
in said channel and operably secured to said shaft, 
spring means biasing said shaft rotatably so as to tend 
to move said pawl into door-checking position in said 
channel, a lever having a hub with an aperture formed 
to correspond with the non-circular portion of said shaft, 
in which is non-rotatably fitted said non-circular shaft 
portion, said lever and hub assembly comprising a flat 
sheet of metal elongated in shape and with one end por 
tion having an aperture on its longitudinal axis, the other 
end portion being wider than said axis-apertured end por 
tion, an aperture laterally offset from said axis and formed 
in said wider end portion, a hollow cylindrical hub 
fitting the laterally offset aperture, a non-circular bush 
ing fitted into the hollow of said hub and with corners 
engaging the inner surface thereof, metal integrating the 
parts by solidification from the molten state while dis 
posed between said bushing, hollow cylindrical hub and 
flat sheet, and a cable secured to said lever to, as long 
as it is taut, lift and sustain said door, resist the door 
checking action of said spring means, and thereby prevent 
the pawl from being moved by said spring means to door 
checking position. 

3. A safety device for a vertically movable door as 
sociated with a vertically extending guide rail having a 
channel and disposed along a vertical edge of the door, 
said device comprising a shaft, means on said door for 
rotatably supporting said shaft so that it projects lateral 
ly into the channel of said guide rail, a pawl movable 
between door-releasing and door-checking positions in 
said channel and operably secured to said shaft, spring 
means biasing said shaft rotatably so as to tend to move 
said pawl to door-checking position in said channel, a 
lever secured to said shaft, a pin projecting laterally from 
said lever, a cable secured to said pin, and a support pro 
jecting from said door and overlying a free end portion 
of said pin, to form a pin abutment for relieving said 
pin of strain and transmitting force between said cable 
and said door to, as long as said cable is taut, vertically 
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6 
lift and sustain said door through said lever and shaft 
While said lever extends straight up therefrom, resist the 
door-checking action of said spring means, and thereby 
prevent the pawl from being moved by said spring means 
to door-checking position. 

4. A safety device for a vertically movable door, as 
sociated with a vertically extending guide rail having a 
channel and disposed along a vertical edge of the door, 
said device comprising a shaft with one end portion non 
circular in section, means on said door for rotatably sup 
porting said shaft so that it projects laterally into the 
channel of said guide rail, a pawl movable between door 
releasing and door-checking positions in said channel and 
operably secured to Said shaft, spring means biasing said 
shaft rotatably so as to tend to move said pawl to door 
checking position in said channel, a lever as a flat sheet 
secured to said shaft, the non-circular end portion of said 
shaft fitted in a correspondingly-formed aperture in said 
lever, the non-circular portion of said lever being formed 
by fitting a hollow non-circular bushing within a hollow 
cylindrical hub portion and securing the three parts to 
gether by the use of metal solidified from the molten 
state while disposed between said flat sheet, hub portion 
and bushing, and a cable secured to said lever to, as long 
as it is taut, vertically lift and sustain said door through 
said lever and shaft while said lever extends straight up 
therefrom, resist the door-checking action of said spring 
means, and thereby prevent the pawl from being moved 
by said spring means to door-checking position. 

5. A machine element comprising a lever with a cir 
cular hub aperture, a hollow cylindrical hub fitted in said 
aperture a non-circular tube fitted within said hollow cy 
lindrical hub, and metal consolidating the lever, hub and 
tube, solidified from the molten state between said con 
Solidated parts. 

6. A machine element as recited in claim 5, wherein 
the non-circular tube is square in section, 

7. A machine element as recited in claim 5, wherein 
the non-circular tube comprises a flat sheet of metal bent 
to that form. 

8. The method of forming a machine element with a 
non-circular aperture in its hub comprising fitting a hol 
low cylindrical part in a corresponding aperture in the ele 
ment to form an apertured hub for said element, fitting a 
corresponding non-circular tube within said hollow cylin 
drical part, and filling the spaces between the hollow cylin 
drical part, the tube and the element, with molten metal. 

References Cited by the Examiner 
UNITED STATES PATENTS 

944,534 12/09 Beaman --------------- 74,545 
1,787,580 1/31 Jasper --------------- 287-140 
2,006,228 6/35 Collins ------------- 160-191 X 
2,068,543 1/37 Greegor ------------ 160-206 X 
2,095,695 10/37 Greegor ---------------- 20-19 
2,126,519 8/38 Vogel ----------------- 29-482 
2,185,828 1/40 Blodgett ---------------- 20-19 
2,313,312 3/43 Bakewell ------------- 287-119 
2,691,214 10/54 Schnell et al. ----------- 29-482 
2,948,558 8/60 Schultz ---------------- 287-53 

FOREIGN PATENTS 
733,460 7/32 France. 

CHARLES E. O'CONNELL, Primary Examiner. 
GEORGE A. NINAS, JR., JEROME SCHNALL, NOR 
TON ANSHER, HARRISON R. MOSELEY, 

Examiners. 


