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3 Claims. 

This invention relates to overload release 
mechanism for disconnecting a rotating driving 
member from a notor driven thereby when the 
transmitted torque exceeds a predetermined 
amount and is particularly concerned with such 
Overload release mechanism for interrupting the 
drive of a material feed shaft by a motor or the 
like, as in a mechanical coal Stoker, Where the 
feed may become clogged or blocked by large 
pieces of coal or Solid foreign material. 
Warious forms of torque responsive overload 

release devices have been Suggested for use in 
Web feeding machinery, coal Stokers and other 
apparatus, but feW if any of these devices are 
embodied in Commercially produced coal stokers, 
the function being accomplished usually by Con 
Wentional shear pins Which break When the torque 
exceeds a certain amount. The difficulty with 
Such shear pins is that, although they perform 
the drive breaking function adequately when 
properly designed, the device must usually be 
partially dismantled in order to replace then and 
this requires time and labor. 
Warious types of resettable overload release de 

vices have also been proposed but these are 
mainly relatively complicated or of such other 
practically objectionable nature that their use 
has not become general. 
In the present invention I provide a mechani 

cally simple overload release mechanism which 
breaks the driving connection cleanly and very 
rapidly When subjected to a predetermined tor 
Sional Overload and Which is easy to reset when 
the cause of the Overload condition has been 
remedied. My mechanism is such that it may be 
carried on a conventional part of the usual drive 
for a stoker feed or the like, so that it may be 
adapted into an existing installation with mini 
num conversion. 
With the above in mind, it is a major object of 

my invention to provide a novel, mechanically 
Simple and inexpensive and reliably operable 
Overload release mechanism adapted to interrupt 
a drive connection between a rotatable driving 
member and a driven member when the torque 
transmitted thereby exceeds a predetermined 
amount. 
A further object of the invention is to provide 

a novel extremely sensitive and rapidly acting 
overload release mechanism operable to interrupt 
a drive connection in response to minimum tor 
Sional OWerload. 
A further object of the invention is to provide 

a novel cam and resiliently biased lever assembly 
adapted for positively transmitting a driving 

2 
torque and adapted to break the drive When a 
predetermined torque is exceeded, and which is 
easily and conveniently resettable Without dis 
Enantling any of the assembly and aSSociated 
apparatus. - 

A further object of the invention is to provide 
a simple torsional overload release mechanism 
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2nbodying novel adjustment means for prese 
lecting the critical torque beyond which the drive 
is broken. 

Further objects of the invention will presently 
appear as the description proceeds in connection 
With the appended claims and the annexed 
drawings in Which: 

Figure i is an end elevation of an overload re 
lease mechanism according to a preferred em. 
bodiment of my invention mounted on a drive 
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pulley, illustrative of a rotary driving member, 
for rotating a shaft Such as the feed drive shaft 
Of a coal Stoker conveyor, illustrative of the 
driven member in the assembly, and illustrating 
the partS in set relation where the drive and 
driven members are positioned for transmission 
of torque through the mechanism; 

Figure 2 is an end elevation of the mechanism 
of Figure 1 illustrating the position of the parts 
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When drive has been interrupted, as when the 
mechanism has been overloaded by restraining 
rotation of the driven shaft; 

Figure 3 is a side elevation, partly in section, 
illustrating constructional details of the mecha 
nism of Figure as mounted on the drive pulley; 
and 

Figure 4 is a fragmentary Sectional view taken 
Substantially along line 4-4 in Figure 1 illus 
trating the connection between the drive arm 
and the release rocker bar in the mechanism of 
Figure 1. 
In its preferred embodiment the invention is 

especially adapted for interrupting the drive be 
tWeen a power plant Such as an electric motor 
and a rotatable shaft driving a coal stoker con 
Weyor WOrn. Such as may be subject to restrain 
ing or blocking of rotation as when an oversized 
piece of coal, stone or iron may become acciden 
tally blocked therein. It will be understood that 
the invention is not so limited, however, and can 
be applied to any apparatus wherein a similar 
overload release problem is presented, 

In the illustrated embodiment of the inven 
tion, the driving member of the mechanism is 
a grooved pulley adapted to be continuously 
rotated by a Suitable electric motor (not shown) 
to Which it is coupled by a driving belt 2, the 
disposition of belt 2 in One or the other of the 
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different diameter grooves of pulley determin 
ing the speed of rotation of the pulley. This 
pulley may be Substantially of the Sane Structure 
as the usual pulley which is employed in a con 
ventional type Stoker Worm drive, and all of 
the overioad release mechanism of the inven 
tion is carried by the pulley, whereby a novel 
pulley and aSSociated release mechanism of the 
invention naay be simply Substituted for the 
standard pulley in a conventional stoker feed 
mechanism. No other alteration in the Stoker 
feed is necessary. The device may be installed 
by unskilled workmen, and it takes up no more 
Space than a Standard pulley. 

ihe driven member in the illustrated embodi 
ment of the invention is the rotatable shaft 3 
which may be the driving shaft for the worm 
of a conventional Stoker or may drive the coal 
feed mechanism through a suitable drive re 
duction transmission gearing. In any event, the 
mechanism operated by Shaft, 3 may be of any 
conventional construction and need not be fur 
ther described. It is only important to under 
Stand that it is of Such character that it may 
be. Subject to unpredictable conditions which 
slow rotation of shaft 13 relative to the pulley 
So as to produce a torque overload in the mech 
anism and thereby actuate the drive interrupt 
ing mechanism later described. 

Pulley f is formed . With a central hub 4 
lined with a fixed bushing sleeve 5 surrounding 
the end of shaft 3 with a bearing fit. As illus 
trated in Figure 3, the outer end of Shaft 3 
projects a Small amount beyond the outer end 
of hub 4 and bushing 15 which terminates at 
the end of the hub, and has fixedly secured 
thereto, as by set screw 7, a collar 6 which 
is annular and mainly cylindrical with a radially 
disposed flat stop or thrust face f8 formed on 
an integral external projection thereon. As il 
lustrated this projection is mainly flat-surfaced 
to provide a suitable entry face for screw 7. 
Collar 6 is thus rigid with shaft i3 and com 
prises a drive connecting element between the 
Shaft and the pulley. 
As illustrated best at Figure 3, pulley i is 

Somewhat recessed on its outer side at 9 and 
provided with an integral boss formation 20 on 
which is rigidly mounted, as by threaded fit with 
the carrier boss 20, a cylindrical pin 2 which 
extends outwardly parallel to the axis of shaft 13. 
Pin 2 functions as a stationary pivot for a 

drive. member 22 comprising a bell crank lever 
formed with intermediate boss portion 23 and 
two arms disposed at an obtuse angle projecting 
oppositely from said boss. Boss 23 is rotatably 
mounted on pin 2 and lever 22 is held against 
axial displacement thereon as by a suitable 
Washer and fastener assembly 24. Member 22 
comprises a pair of laterally spaced plates 25 and 
26 rigid with opposite sides of hub 23 and carry 
ing between their adjacent lower ends a cylin 
drical roller 27 freely rotatable about a pin 28 
fixed at opposite ends to plates 25 and 26, as 
by peening over. 
The upper arm of member 22 is at an obtuse 

angle to the arm carrying roller 27 and similarly 
carries a roller 29, freely rotatable about a pin 
3 affixed at opposite ends to plates 25 and 26. 
Thus drive member 22 is freely pivoted inter 
mediate its ends about pivot pin 2, and pro 
vided with freely rotatable anti-friction rollers 
27 and 29 at its opposite angularly disposed ends. 

Roller 29 is adapted to seat in bearing line 
contact with the radial flat stop face 8 of cam 
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4. 
collar 6 when the parts are set for driving of 
the shaft 3 by pulley f, as in the position ill 
lustrated in Figure 1. Face 8 must be of suf 
ficient radial depth to permit roiler 29 to be sea 
curely seated against face i8, 
Radially spaced from hub 4, a pivot pin 32 

is mounted on pulley similarly to pin 2 to 
serve as a stationary pivot upon which is rock 
ably mounted substantially midway between its 
ends a flat-sided, relatively narrow release rocker 
bar or lever 33. Near one end, bar 33 is formed , 
With an elongated aperture 30 having a flat upper 
face 34 and longitudinally space arcuate recesses 
35 and 36 opposite face 34. Internaediate re 
cesses 35 and 36, the wall of aperture 30 oppo 
site face 34 is formed with an internal projection 
37 provided with a short flat face 37' preferably 
parallel to face 34 and an inclined camming face 
38 extending from face 37 to merge with the 
arcuate wall of recess 36. The lower arm of drive 
member 22 embraces bar 33, plates 25 and 2G 
extending on opposite sides thereof and roller 
27 being disposed in aperture 30 in either of re 
ceSSes 35 or 36. Sufficient space is provided be 
tween faces 34 and 37' to permit passage of 
roller 27 between recess 35 and recess 36 during 
the below described operation. 

Release rocker bar 33 is resiliently biased in 
a clockwise direction in Figures 1 and 2, as by 
a release spring 49 extending between suitable 
Spring retainer collars 4 and 42 provided on 
cylindrical Spring guide pins 43 and 44 mounted 
respectively on bar 33 and an anchor block 45 
hiaving a cylindrical part 46 journalled on pulley 
lf. Spring guide pin 44 is formed at its end 
remote from release Spring 40 with a threaded 
portion 47 rotatably engaged with pivoted block 
45, and a nut 48 mounted on said threaded por 
tion 47 beyond pivoted block 43 is adjustable 
for determining the projection of pin 44 from 
block 45, whereby adjustment of nut 48 effects an 
adjustment of the compression of release spring 
40 and thereby controls the value of the torque 
load which may be transmitted by the mecha 
nism prior to interruption of the drive. 
In operation, the drive member 22 and bar 33 

are usually Set in the drive position illustrated 
in Figure 1, wherein roller 29 is disposed against 
radial face f8 of the cam collar and roller 27 
is disposed in recess 35, the parts being main 
tained in this position by the expansive force of 
Spring 40 which reacts against the anchor at 
45. Spring 40 is of Sufficient strength to main 
tain roller 27 in recess 35 and roller 29 against 
face i8 during normal drive. The cylindrical 
Surface of collar S at the base of stop face (8 
serves as a stop limiting clockwise rotation of 
drive member or lever 22 by spring 40. 
With the parts in the set position of Figure 1, 

motor driven rotation of pulley i? positively ro 
tates Shaft 3, the drive force being transmitted 
through lever 22 and roller 29 between pin... 2 
and face f8. Pin 21 is located on the driving 
member in such a position that the line of action 
of the resultant thrust force of the lever 22 
against the face 18 is substantially that between 
the aaces of roller 29 and pin. 21. The line be 
tween the centers of pin 2 and roller 21, repre 
senting the direction of the drive force, is at an 
obtuse angle a with respect to face 8 so that 
were it not for spring 40 and bar 33, action of 
the drive force would simply cause roller 29 to 
travel radially outwardly on face f8 and imme 
diately break the drive connection. However, the 
force of spring 40 acting through lever 33 to 
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urge lever 22 clockwise compensates for Such 
tendency of the drive force to rock lever 22 coun 
terclockwise during normal drive, and When 
there is no obstruction to rotation of shaft 3 
beyond the normal inertia of the coal or other 
material being fed. Thus the absolute force of 
spring 49 must be correlated to the angle a. 
Suppose now that rotation of shaft 3 becomes 

restrained or blocked, as in the case of a coal 
stoker where an oversized piece of coal or a 
stone becomes lodged between the worm and 
conveyor tube. Shaft 2 slows relative to pulley 
{ i and now resists rotation more than in normal 
feed drive, and more torque is needed to Con 
tinue to rotate it with pulley fil. Since, due to 
the angularity of the drive force and face 8, 
a certain component or proportion of the drive 
force always tends to rock lever 22 away from 
can face 8, it is apparent that an increase in 
the driving torquie will proportionately increase 
the force tending to rock lever 22 counterclock 
wise. As soon as the drive torque increases a 
predetermined amount, therefore, the increased 
component of force tending to rock lever 22 
counterclockwise overconnes the compensative 
force of the resilient latch comprising Spring 4) 
and lever 33, which latter force remains un 
changed, and lever 22 is rocked counterclockwise 
and roller 29 is cammed radially along and be 
yond face 8 to break the drive connection So 
that pulley rotates freely with respect to 
Shaft 3. 
Counterclockwise rocking of lever 22 under the 

influence of the increased drive force results in 
roller 27 riding over projection 37 and to coact 
ith can surface 38 of rocker bar 33, which is 

resiliently biased by spring 40, to positively shift 
lever 22 ty can action to its disengaged position. 
after the initial unseating from recess 35, roller 27 
becoming lodged in receSS 36 where it is main 
tained or latched by the action of spring 4G so 
as to positively retain lever 22 out of drive con 
tact with cam collar 6. This position of the 
partS is illustrated in Figure 2, a slight rocking 
of lever 33 against the action of spring 40 per 
Initting the Shift of roller 27 between recesses 
35 and 36. 
The above action takes place very speedily 

particularly because of the substantially fric 
tionless connection between roller 29 and radial 
face 8, and between roller 27 and bar 33. Due 
to these Substantially frictionless engagements it 
will be seen that the entire mechanism is very 
Sensitive in operation and very speedily shifts 
between the positions shown in Figures 1 and 2 
whereby the drive is automatically and instane 
ously disconnected almost the moment that a 
torque overload condition is attained. This trig 
ger-like action is of great value in preventing 
damage to the apparatus. 
The use of compression spring as at 40 to con 

tinually urge the parts together provides an ex 
tremely Steady and positive Spring pressure con 
trol which is not available in many prior devices 
utilizing tension Springs for similar purpose, and 
the Sensitive adjustment afforded by rotation 
of nut 48 enables the spring to be adjusted 
through an appreciable range of torsion trip 
values. This is a very sensitive and reproducible 
control of the trip value of the mechanism which 
may also be used to compensate for wear in the 
parts, and is a very important feature of the 
invention. 

After the obstruction has been taken away, 
the parts may be set into the position of Figure 1 
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simply by manually pushing downwardly on the 
upper part of lever 22 so that roller 29 becomes 
disposed behind stop face 8, spring 40 permit 
ting the slight rocking movement of bar 33 neces 
sary to allow roller 27 to pass from recess 36 over 
projection 37 and into recess 35 and camming 
face 38 facilitating that return movement of roll 
er 27, Spring 40 holds the parts in the reset posi 
tion. The apparatus may thus be reset for in 
mediate use without Special equipment or tools 
and in a minimum time. 
The invention may be embodied in other Specific 

forms without departing from the Spirit or essen 
tiai characteristics thereof. The present embodi 
ment is therefore to be considered in all respects 
as illustrative and not restrictive, the Scope of 
the invention being indicated by the appended 
claims rather than by the foregoing description, 
and all changes which come within the meaning 
and range of equivalency of the claims are there 
fore intended to be embraced therein. 
What is claimed and desired to be secured by 

United States Letters Patent is: 
1. In an overload release mechanism, a drive 

member and a driven member adapted to be ro 
tated together, in drive torque transmitting rela 
tion and to be separated to interrupt said drive, 
One of said members have a flat radial thrust 
face, a drive transmission lever arm pivoted 
on the other of said members having a roller 
adapted to bear on said face Dhen said members 
are in drive transmitting relation and a resilient 
ly biased rocker bar pivoted on said other mem 
ber formed with spaced recesses interconnected 
by a cam surface, and another roller on said drive 
transmitting leven arm adapted to seat in ei 
ther of Said recesses whereby said drive transmis 
sion lever is positively shifted from its drive to its 
non-drive position by the resiliently biased rock 
er bar when the second of said rollers has been 
u12seated due to an overload. 

2. In a torsional overload release mechanism 
embodying rotatable drive and driven members, 
a drive transmission lever pivoted on one of said 
members, cooperating separable drive surfaces on 
Said other member and one end of said lever, and 
a pivoted resilient latch element for said lever 
mounted on Said one member operably connected 
to the other end of said lever and adapted to hold 
Said lever either in operative drive transmitting 
contact with Said other member or in a position 
where said Surfaces are separated and the drive is 
interrupted. 

3. In a torsional overload release device where 
in rotatable drive and driven members are con 
nected by trip mechanism, a generally radial 
thrust face rigid with said driven member, a drive 
lever pivoted intermediate its ends on said drive 
member and adapted at one end for abutting con 
tact With said thrust face, a rocker lever pivoted 
On Said drive member and operatively coupled to 
the other end of said drive lever, and a compres 
Sion Spring on said drive member acting on and 
through Said rocker lever for maintaining said 
drive lever either in abutting contact With said 
face whereby said drive member rotates the driven 
member or out of engagement with said face 
whereby the driven member is not rotated by 
the drive member. 

4. In a device defined in claim 3, wherein said 
drive lever has substantially frictionless roller 
contact with said stop face and said rocker lever 
for increasing the sensitivity of said device to 
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provide speedy drive interruption upon torsional 
overload 

5. In a torsional overload release mechanism 
adapted to releasably interconnect rotatable drive 
and driven members, a drive transmission lever 
pivoted on one of said members and adapted to 
be operatively connected to the other of said 
members; a pivoted latch bar on said one member 
formed with spaced recesses alternatively engage 
able with a part on said lever, and resilient means 
acting on said latch bar to releasably latch said 
lever against pivotal movement when said part 
is disposed in either of said recesses. 

6. In the mechanism defined in claim 5, said 
resilient means comprising an adjustable strength 
compression spring. 

7. En the mechanism defined in claim 5, a 
rockable anchor on said one member, and a com 
pression spring between said anchor and said 
latch bar. 

8. In a torsional overload release mechanism, 
rotatable drive and driven members, a generally 
radial flat thrust face on One member, a latch 
bar pivoted on the other member and formed with : 
spaced recesses, a lever pivoted on said ot 
member; two rollers on said lever respect 
adapted to engage said face and either of said 
recesses, and a spring acting on said latch bar 
for permitting movement of said associated roll 
er between said recesses and releasably holding 
said lever against pivotal movement with the as 
sociated roller disposed in either of said recesses 
said lever being pivoted at such a position on said 
drive member that the line of action of the thrust 
force of the lever against said thrust face is sub 
stantially that between the aces of said thrust 
face engaging roller and the lever pivot. 

9. In an overload release mechanism; rotat 
able drive and driveri members, a bell crank piv. 
otally mounted on one of said members with one 
end separably drive connected to said other memi 

ber, and a resiliently biased pivoted latch ori said 
one member coupled to the other end of said bell 
crank. 

10. In an overload release mechanism, a drive 
member and a driven member adapted to be ro 
tated together in drive torque transmitting rela 
tion and to be separated to interrupt said drive, 
one of said drive members having a flat radial 
thrust face, a drive transmission lever pivoted on 
the other of said members having a roller adapt 
ed to tear on said face when said members are 
in drive transmitting relation, and a resiliently 

2 rocker bar pivoted on said other member 
h spaced recesses interconnected by a 

can surface and another roller on said drive 
transmitting lever adapted to seat in either of 
said recesses, said lever being pivoted at such a 
position on said member that the line of action 
of the thrust force of the lever against said thrust 
face is substantially that between the aces of 
said thrust face engaging roller and the lever 
pivot. 
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