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This invention relates to an automatic start-
ing regulator for overload release devices in con-
nection with machine drives, and more particu-
‘larly to a regulator which compensates for the
starting inertia of the driven machine and also
provides for automatic release of the machine
upon an initial overload.

Certain machines, conveyors in particular, re-
quire an overload release device to shut off the
Dower or to decrease the speed of the machine
when the machine becomes jammed or otherwise
overloaded. In many cases, the starting inertia
of the machine is as great, or greater than, the
permissible load on the machine under cperating
conditions.
a starting inertia greater, in many cases, than
the permissible overload while the conveyor is
moving. Materials, such as cartong and light
articles, carried by the conveyor, are frequently
easily damaged should they hecome jammed in
some way in the conveyor. Thig necessitates set-
ting the overload release device so that the con-
veyor is stopped when only a slight overload on
the drive of the machine occurs.

Some long conveyors require several griving
units along their length, and the speed of the
several drives must be synchronized se that each
driving unit bears its proportionate share of the
load. Such conditions make it difficult to start
such s conveyor safely, since the overload re-
lease device or devices should be set to stop the
driving motors upon a comparatively small over-
load.

. The present inventicn Is designed ang has for
its principal object to automatically regulate the
overload release devices of such machines so that
they may be easily started without manually re-
setting the overload release device each time the
machine is started.

A further object is to provide overload re-
lease means to stop the machine should it be-
come jammed or more than usually overloaded
during starting.

. Another object is to provide easily installed
and synchronized starting regulators for ma-
chines with multiple drives and multiple over-
load release devices.

. Other objects and advantages will more fully
appear from the following description, taken in
connection with the accompanying drawing, in
which:

Figure 1 is a diagrammatical side elevation of
a machine drive, overlcad release device, and
starting regulator, together with control means;

Figure 2 is a plan view of the overload release
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2
device and starting regulator of Figure 1, partly
in section on the line 2—2 thereof;

Figure 3 is a diagrammatical plan view of a
single drive unit of a multiple drive machine,
together with an overload release and drive-
synchronizing device, a modified form of starting
regulator and control means; and

Figure 4 is a fragmentary side elevation of the
mechanism shown in Figure 3.

Referring more particularly to Figures 1 and
2, the drive and overload release device, more
fully described in United States Patent 1,949,119
to William J. Gibbs, comprises an electric motor
{8, driving a reducer i1, which, in turn, drives the
shaft 12 of a conveyor or other machine, by
means of an endless driving member {3, such as
8 belt or chain, and drive elements, such as
pulleys or sprockets f4 and i5. The overloag re-
lease device includes a bell-crank i§ secured to
a shaft 17 which is pivotally supported by pillow
block bearings {8—18. Arm {§ of the bell-crank
16 has a sliding weight 20 adjustably secured
thereto. Arm 2i{ carries a rotary idler member
22, such as a pulley or a sprocket, adapted to
eontact the driving side of the endless drive
member 13 and rotatably secured to arm 21 by
shaft 23. Bell-crank {8 has a contact arm 25
projecting therefrom and adapted to contact
lever 26 of limit switch 27 as the bell-crank is
turned. Switch 27 is connected in series in the
electric supply wiring 28 to motor 10. A control
switch is indicated at 29 in Figure 1.

The starting regulator mechanism comprises
a supplementary weighted lever 38, a solenoid 3¢
and a pneumatic timing relay 32 wired in parallel
with switch 27. Lever 3§ is a lever of the third
order pivotally supported at one end by the clevis
23 and pin 34 to swing in a substantially vertical
plane. A sliding weight 85 is adjustably secured
to the lever 36, and the free end of the lever is
adapted to overhang and rest on the free end
of arm 18 of bell-crank 8. Intermediate the
ends of lever 39, a link $6 joins the lever to the
plunger of the solenoid $1, which is shown as of
the pull type.

The solenoid 21 is energized by the Pneumatic
timing relay 82, which is shown as including a
solenoid £0 operatively connected to diaphragm
bellows 41. One side of the diaphragm is con-
nected to an adjustable bleeder valve 42, and
movement of the solenoid plunger operates a
limit switch 43. The timing relay 32 is of a com-
mercially well-known type, but it will be apparent
that it may be replaced by any combination of
timing device and electrical relay which is
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adapted to energize the solenoid 3{ a suitable
number of seconds after the turning on of cur-
rent to motor 18.

The operation of the overload release device
depends on the tension on the endless driving
member 13. As the load on the machine driven
by shaft 12 increases, the increased tension on
the drive member {3 moves the rotary idler mem-
ber 22 and bell-crank (6 toward the position
shown in broken lines at i8¢, lifting the weighted
arm 9. When the load reaches an amount for
which the device has been set by adjustment of
weight 29 on arm (8, the contact arm 25 breaks
the circuit through switch 27, shufting off power
to the motor 8. ‘

It will be apparent that, in many machines
such as conveyors, it will be necessary to set this
overload release device so that a very slight over~
load will stop the conveyor. This is necessary 10
prevent damage to the material or packages,
carried by the conveyor, when they become jam-
med in some manner. In long conveyors, the
starting inertia of the conveyor parts will exceed
the amount of permissible overload.

To start such a machine, the starting regula-
tor lever 38 is weighted by sliding and securing
weight 3% in such a position as to compensate for
the starting inertia of the machine. Lever 33
is then allowed to rest upon arm 19, Assuming
that control switch 28 is open and switch 27 has
been manually closed, switch 28 is now closed,
causing motor {8 to be energized. The additional
weight of lever 33 compensates for the starting
inertia of the machine and the overload release
device is prevented from shutting off the power
to the motor while it is starting. Any more than
usual load on the machine during starting,
caused by jamming or otherwise, will be added
to the normal starting inertia and will cause arm
{9 to rise, pushing lever 38 before it, and switch
27 will be turned off in the usual manner.

When no overload occurs in starting, motor 8
is started and reaches its normal running speed
usually in an interval on the order of 3 to 5 sec-
onds. The pneumatic timing relay 82 is there-
fore set for this interval by adjustment of the
bleeder valve 42. When the circuit to motor {3
is closed, solenoid 40, being in parallel with the
motor, is also energized. The plunger of solenoid
49 pushes against the diaphragm 44 and rises as
air is bled from the valve 42. At the end of this
3 to 5 second interval, the plunger has risen suf-
fieiently to close switch 43, thus energizing sole-
noid 8f. When solenoid 3! is energized, it pulls
the lever 38 upward away from arm {8 to the
position shown in broken lines at 39b, leaving the
overload release device free to operate in nor-
mal manner.

When the machine is turned off, by reason of
the operation of either switch 27 or switch 28,
current to the motor and hence to solenoid 3{ is
shut off. Arm {9 swings down, and, as it is al-
ways under lever 83, lever 88 drops upon it.
Gravity, or preferably a return spring, resets the
pneumatic timing relay 32.

It will now be apparent that the starting in-
ertia of the machine may be thus automatically
compensated for, without disturbing the normal
operation of the overload release device, and
with provisicn being made for overload release
during starting.

Figures 3 and ¢ illustrate a modified form -of
automatic starting regulator. A conveyor, or
other machine, may be driven in a conventional
manner by shaft 58, by means of motor §i, re-
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ducer 52 and an endless drive member 53, such
as a chain or belt, connecting the sprockets or
pulleys 84 and 55 on reducer 52 and shaft 50,
respectively. A variator 36, or speed-changing
device, such as the variable diameter pulley de-
vice described in United States Patent 583,402 to
M. O. Reeves, may be interposed between motor
51 and reducer 52 in the conventional manner.

An overload release device, similar to the one
described above, includes the bell-crank 60 piv-
otally supported at 61 on the reducer or the sup-
porting frame of the machine. One arm of bell-
crank 64 carries the rotary idler member §2, such
as a sprocket or pulley, adapted to contact the
driving side of the endiess drive member $3. The
other arm of bell-crank §@ is pivotally connected
to a clevis 62 at one end of a connecting rod 84.
The other end of rod 64 is pivoted to a weighted
lever &9 intermediate the ends thereof. One end
of lever 65 is secured to a shaft 6§ rotatably sup-
ported by a piliow block bearing §i. The other
end of lever 69 bears a weight 68 slidable there-~
on and adjustably secured thereto. Bell-crank
§4 and lever 65 are thus linked together to move
toward the positions shown in broxen lines at
gt and 68a, respectively, as the tension on the
endless drive member 53 is increased, and bell-
crank ©6 is weighted by the action of weight 68
on lever 5. A spring-pressed idier sprocket or
pulley 68 may contact the other side of the end-
less member 53 to keep it taut.

A limit switch iy is supported by the frame of
the machine so that its operating lever Ti is in
the path of bell-crank 68, and the circuit through
the switch is broken when the bell-crank reacnes
the position indicated at 6d¢. Switen 14 is con-
nected in series with the control switch 72 in the
electric supply wiring i3 to motor 5i.

The starting regulator comprises an air-op-
erated piston and cylinder 7§, an air supply line
T4, certain valves connected thereto as herein-
after described, and an electrical relay 11 wired
in paratiel with the electric supply line 13 to the
motor.

The air cylinder 15 is supported by the frame
of the machine in such a position that the con-
tact plate 18 borne by the piston rod of its piston
79, when fully extended by air introduced into
the cylinder as inoicated at 180 and 18b, will op-
pose and obstruct the movement of bell-crank
63 away from the norinal running position shown
in full lines. A stop &0 may be secured to the
frame of the machine to limit the movement of
bell-crank 60 as shown. Return springs 81—=8
extend from plate 18 to cylinder i5. :

Air is supplied to the cylinder 75, behind ‘the
piston, through appropriate piping from the sup-
ply line 76. Air from the supply line passes first
through a conventional low pressure regulator
valve 82 and then through a standard in-line,
direct, solenoid-operated, 3-way valve 83. This
valve is spring operated, when its solenoid 84 is
not energized, to allow free passage of air from
its entrance port 87 to its exit port 8%, and the
exhaust port 886 is blocked. When solenoid 84 is.
energized, the entrance port 87 is blocked and
free passage of air from the exit port 85 is al-
lowed to the exhaust port 86. The exit port §5,
which is always open, is connected to the con-
venticnal needle valve 88, which is connected to
a conventional safety, or pop, valve §9, which, in
turn, is connected to cylinder 175.

Solenoid 84 is energized from an electrical sup-
ply line 96, preferably of lower voltage than the
line 73, by means of the relay 17 as shown,
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The overload release device shown in Figures 3
and 4 may also be used to regulate the speed of
the machine drive shown. Certain large ma-
chines, such as long overhead conveyors, require
several motors and drives at intervals along their
length so that the whole driven load will not be
borne by the whole length of chain or belt which
runs the length of the conveyor. By having mul-
tiple drive units each section of the conveyor
bears only a portion of the load, When multiple
drives are used, the speed of each drive unit must
be regulated, the speed of each drive being de-
creased, when the load on that unit becomes un-
duly great, so that the other drive units may take
up their share of the load.

The drive unit shown in Figure 3 may be used
as one of a number of such multiple drives, the
variator 56 being used in well-known manner to
control the speed of the drive. The end of shaft
66, opposite the end to which is secured the swing-
ing lever 65, has secured thereto the spur gear
91. A smaller gear 82 is in mesh with gear 91,
as shown in Figure 4, gear 92 being secured to a
shaft 93 which is journalled in the pillow-block
bearing 94 and to which is also secured the
sprocket 95. Sprocket 95 drives the sprocket $6
by means of chain &1, the latter sprocket control-
ling the speed ratio of the pulleys of variator 58
in well-known manner,

The overload release device of Figures 3 and 4
operates like the one previously described in con-
nection with Figures 1 and 2. As the load on the
conveyor or other machine increases, the tension
on the driving side of the endless drive member
53, increases, moving the idler 62 and bell-crank
60 toward the position shown at §0¢. Should the
load become so great that the position €fe is
reached, the limit switch 70 is operated by reason
of bell-crank 60 siriking the switch lever 7i.
Current to the motor 51 is thereby cut off.

Should the load on the drive move bell-crank
§0 only slightly, and not all the way to the posi-
tion shown at 60a, lever 65 is raised toward the
position shown in broken lines at 65a¢ and gear
91 is rotated. Gear 92 is also rotated, causing the
sprockets 95 and 96 to turn and reducing the
speed of the drive. This allows the other drive
units of the conveyor, or other machine, to pick
up more of the total load and lessen the load on
the drive unit here shown. Stop 80 is positioned
to hold lever 60 and the weighted lever 63 in such
position as to maintain the maximum desired
speed.

When switch 18, or control switch 12, is turned
off, the current to motor 51 is interrupted, as is
the current to relay 17, which is in parallel with
motor 6f. Relay 17 being de-energized, the cir-
cuit to solenoid 84 is interrupted, and valve 83
allows air to flow from the supply line 76, through
regulator valve 82 and the entrance port 871 and
exit port 85 to the needle valve 88. Exhaust port
86 is closed. Air passes through the needle valve
88, through valve 88, into cylinder 75 and pushes
the piston 19, without shock, to its extended posi-
tion at 19b. Contact plate 18 is pushed into the
path of, and immediately adjacent, bell-crank
60 at 18b, lever 60 resting against stop 89 by rea-
son of the pull of the weighted lever 5. Air re-
mains under pressure in cylinder 15 as long as
motor 51 is turned off.

Switch 70 being manually reset, if necessary,
the motor §1 is started by turning switch 72 on.
Switch T2 may control the motors of all the
drives, if multiple drives are used. As motor 51
starts, the load on the conveyor, or other machine,
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including the inertia of starting, puts tension on
the drive side of the endless drive member 53,
tending to move bell-crank 60 toward the position
§0a. Movement of bell-crank 60 is blocked dur-
ing the starting of motor 51, however, by the
plate 18 at 18D.

With the closing of switech 12, however, relay
71 is energized, closing the circuit to solenoid 84
of valve 83. The plunger of valve 83 is thereby
moved to cut off the entrance of air through port
81 and the exit port 85 is connected to the ex-
haust port 86. Air under pressure in eylinder 15
may then bleed out through the needle valve 88
and through the ports 85 and 86 of valve 83. As
the air bleeds out of cylinder 75, the plate 18 is
moved away from lever 60 by the return springs
8{—81i. Needle valve 88 may be adjusted so that
plate 18 may be withdrawn during the 3 to 5
second interval during which motor 51 is reaching
its normal rate of speed, the inertia of starting
being compensated for only during this period of
starting.

Any unusual overload during starting may still
cut out motor 51 by opening switch 19, by reason
of the action of pop valve 89. This valve is set
to open and release air to atmosphere should
the pressure in cylinder 15 increase over the pres-
sure of normal starting caused by pressure of
bell-crank §0 on plate 18. .

When plate T8 has been withdrawn after the
interval of starting, the overload release mecha-
nism again assumes its normal role of regulating
the speed of the drive by adjustment of the vari-
ator §6 and of acting as a safety cut-out when
bell-crank 69 trips the switch 70.

When the current to motor 51 is cut off by
switch 72 or switch 10, relay 77 is again de-en-
ergized and current to solenoid 84 is again cut
0if. Valve 23 thereupon connects ports 85 and 871
and blocks the exhaust port 86. Air is again
allowed to flow into cylinder 75, and plate 18 is
extended to 78b immediately adjacent bell-crank
68, ready for restarting motor 51.

When the drive unit shown in Figures 3 and 4
is used as one of a number of similar drives in a
muitiple drive machine, the starting regulators
of all the drive units may be synchronized by the
adjustment of their respective needle valves 88.
Each valve 88 may be adjusted so that the time
interval for the exhausting air from cylinders 15
is approximately equal. As air is exhausted from
the cylinders 75 during the starting of the motors,
the plates 18 of each unit will be gradually with-
drawn allowing the speed regulating devices 55
to be increasingly effective in distributing the
load as the starting interval elapses.

It will be apparent to those skilled in the art
that the starting regulator 75—77—78—83—
88—83 of Figures 3 and 4 may be substituted for
the regulator 38—31—82 of Figures 1 and 2 by
positioning the air cylinder so that plate 18 is
directed downward to contact the free end of
arm 9. The regulator 88—31—32 may also be
substituted in Figures 3 and 4 by positioning the
lever 30 so that it falls downward into the path
of the weighted lever 65. The device shown in:
Figures 1 and 2, however, has been found par-
ticularly satisfactory for vertical conveyors, while
that of Figures 3 and 4 is particularly satisfactory
for substantially horizontal conveyors such as
cverhead conveyors.

In all the figures of the drawing, the support-
ing framework has not been shown, fragmentary
portions only being shown to indicate the fact of
such support. It will also be apparent that the
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Agures:ot the drawing show the drives and. over-
load release devices:in -diagrammatical fashion
and ithet .different arrangements .of :parts may
equally -well ‘be. made. Spring-loaded levers,.for
instance, may be :substituted for the gravity-
loaded levers of the drawing, and the._starting
regulatorsimay equally well'be used with different
arrangements of the levers and linkages.
~While #there -is.herein ;described, and:in the
drawing shown,:illustrative .embodiments of -the
invention, it is:to be understood that the inven-
tion ds ot limited: thereto, but may eocmprehend
dother .constructions, -arrangement ‘of parts, :de-
tails and . features without departing from the
spirit «of the jinvention. I desire to -be limited,
therefore -only -hy sthe :scope of the appended
claims. .

T Ielaim:

- 1. The combination with -a machine drivs, -in-
cluding-a motor:and an endless driving anember,
and :an -overload release device -having a loaded
bell-crank rotatable in response to the tension
on :said -endiess -driving member and .operahly
conneected fo control said motoer responsiveto said
tension, of -supplementary means for adddi-
tionally cresisting ‘the turning of .said .bell-crank
when the .motor is started, :said supplementary
means being removable. from the path of said
beil-crank at a predetermined tension .en -sail
endless driving member, and timed means for
removing -said- supplementary means from the
path ‘of :said Joell-crank  after a -predetermined
time-from the starting of said.motor.

-2. The .combination with driving means, in-
cluding a motor, 2 driven machine, an endless
driving -member. connecting said driving means
and sdid machine, and an overload release device
including a. loaded lhell-crank, a rofary idler
contacting -said endless driving member and
mounted on an arm .of said. bell-crank, whereby
the movement of said bell-crank is responsive 1o
the tension on said endless driving member, the
movement of said. bell-crank .controliing said
driving means, of:an automatic starting regulator
comprising supplementary.mieans foradditionally
resisting the movement of said loaded hell-crank,
means .for yieldingly interposing ‘said supple-
mentary. means .in ‘the ‘path.of said -bell-crank
upon. the stopping .of the motor to .compensate
for $he succeeding starting inertia of said.driven
machine, “means for withdrawing said supple-
mentary means from the path of:said bell-crank,
and- timing.means for initiating the withdrawal
of said supplementary meansat a predetermined
time after:the.starting of the motor.

3. An automatic starting regulator for ma~-
chine-drive overload-release -devices ‘having  a
loaded lever moving in response to the load on
said machine and thereby controiling said drive,
comprising . a :second loaded lever guided to fall
upon, and .augment the load on, said first loaded
lever when the machine-drive is stopped, means
for lifting: said second lever from the path of said
fisstIever, and timed means for initiating the
lifting of said sécond lever from the path of the
first-after a-predetermined -time from the start-
ingof:gaid machine-drive, said second iever heing
loaided to substantially -ecompensate for the start-
ing inertia 0T -said machine whereby said second
lever may he lifted by said first lever upon any
initial overloading of said machine.

-4, An automatic starting regulator for ma-
chine=<drive .overload-release devices having g
leaded  lever :moving -inresponse to the load on
the machine-and thereby:controlling :said drive,
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comprising n:second Joaded:lever guided to xior-
mally rest upon said. overluadsrelease lever and
to -augment. the. load thereon -to substantially
compensate for the starfing inertia of said:ma-
chine,.a. solenoid energized by the starting of said
machine-drive .and operably connected to :said
seeond .lever to lift it from the .first lever, :and
timing means.for.delaying the energizing of said
solenoid for-a predetermined time. after:the start-
ing of :said ‘machine-~drive.

-5../An automatic .starting . regulator for.:ma-
chine-drive -overlpad-release :devices having -a
loaded .lever moving .in_response 1o the load on
said machine .and thereby controlling said drive,
comprising a contact plate, fluid-operated means
for.extending :said plate against and:opposed’to
the movement of .said .overload=release.lever, a
source -of -fluid. under pressure, valve means -for
normally supplying .fluid :under :pressure fo.said
finid-operated .means, :spring .means opposed .to
said. fluid-operated -means for withdrawing :said
contact_plate from.the path of-said lever, valve
means .operated .coincidentally .with. the:starting
of said machine drive for .cutting .off the :supply
of fluid and for the timed escape of .fluid from
said.fluid-operated means, whereby said.contact
plate.is withdrawn from.the path of the.overload
release lever-afier.the starting .inertia:of the ma-
chine has been overcome, and.a.safety valve.con-
nected to.said fluid-operated . means. for the.im-
mediale escape of fluid.therefrom-upon any initial
overload.exceeding the normal starting:inertis.of
the machine.

8. .An automsatic .starting regulator :for -ma=
chine-drive :overload-release -devicgs -having..a
loaded. lever .moving.in response.-to the :load on
said machine and thereby controlling .said-drive,
comprising an .air-operated piston.and cylinder,
a source. of .air under pressure, valve meang for
normally supplying -air under pressure to said
cylinder, imeans operated .coincidentally with.the
starting .of said machine-drive for .cutting.off
said supply and allowing:the. timed. escape-of-air
from said cylinder, a contact plate extensible by
the operation of said piston to-oppose the move-
ment of said loaded lever, resilient meansfor
withdrawing :said plate, and a.safety valve.con-
nected to 'said .cylinder, whereby the starting
inertia-of said machine is compensated for by the
oppesition of said -plate .during the starting-of
saidinachine-drive.

1. .An automatic :starting regulator for -ma-
chine-drive overload-release devices having:a
loaded lever moving .in response to the load ‘on
said ‘machine :and thereby controlling:said -drive,
comprising an air-operated piston .and cylinder,
a .contact plate operable by said piston and ¢¥i=
inder to.extendinto-the path of said'lever to pre-
vent ‘the normal operation of said ovefload-
release caused by the starting inertia of saig ma-
chine, resilient. means for withdrawing said .con-
tact plate from the path of the lever, a‘source of
air under pressure, valve means for norm#lly-sup-
piying.air ‘under pressure to said cylinder, means
cperated by the starting of said ‘machinesdrive
for operating said valve means to cut off the sup~
ply of air to the cylinder, an adjustable blesder
valve for the timed exhausting of air-from the
cylinder whereby ‘the air may be exhausted during
the interval in which starting inertia 4s present,
and a pop valve connected to said-cylinder for the
immediate exhausting of air ‘therefrom uponsan
initial overload on said machine. '

8. An ‘automatic starting regulator for ma-
chine-drive. overlosad-release devices -having 4,
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loaded lever moving in response to the load on
the machine and thereby controlling the machine
drive, comprising an air-operated piston and cyl-
inder, a source of air under pressure, a three-
way valve, g needle valve and a pop valve, said
source of air being connected to said cylinder
through said valves, said three-way valve nor-
mally allowing air to flow to the cylinder through
said needle valve, a solenoid energized upon the
starting of said machine drive and operably con-
nected to said three-way valve to shut off the
supply of air and to allow air to bleed from the
cylinder through said needle valve when the
solenoid is energized, said needle valve being ad-
justable whereby the air may be exhausted from
the cylinder at a predetermined elapsed time from
the starting of the machine drive, a contact plate
operated by said piston to oppose the movement
of said loaded lever when the piston is extended
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by air under pressure in the cylinder, spring
means for withdrawing said contact plate from
the path of the lever when air is exhausted from
the eylinder, and said pop valve being adapted
to immediately exhaust air from the eylinder upon
an initial overload in excess of the normal start-
ing inertia of the machine.
CARROLL A. HENNESSY.
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