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This invention relates to a means to make safe
the operation of hoists and the like by positively
preventing any overloading of the hoist.

One object of the invention is to provide a load
limiting means in the form of a device that
weighs the load, and if the load exceeds a prede-
termined safe weight the means for operating the
hoist is rendered inoperative thereby notifying
the operator of the hoist of such fact and at the
same time preventing any possibility of unsafe
operation due to an overload on the hoist.

Another object is to provide means which is
simple and inexpensive in construction and read-
ily adaptable for connecting in the electric cir-
cuit of the hoist operating motor for serving to
limit the load, thus preventing any Dpossibility of
either accidental or intentional overloading of
the hoist.

Still another object is to provide an element
Interposed at any point between a stationary
support and the load being hoisted for the pur-
pose of controlling an electric circuit that ren-
ders the hoist operating motor inoperative to fur-
ther lift the load whenever the load causes the
safety load limiting means to assume its opera-
tive position.

A further object is to provide a special link in-
terposed between a support and the load, which
link is extensible in proportion to load, which
carries an electric switch and which so operates
the switch as to move it to hoist motor de-ener-
gizing position at a predetermined loading of the
hoist.

Still a further object is to provide the switch
carried by the special link connected in the lifting
circuit of the hoist motor but so conrected with
an electric switch for the motor that the switch
can be operated to the reverse position for lower-
ing the load independent of the load limiting
switch, thereby making it possible fo lower the
load sufficiently to release all or part of it upon
the lifting circuit of the hoist motor being ren-
dered inoperative by the load limiting switch.

With these and other objects in view, my in-
vention consists in the construction, arrange-
ment and combination of the various parts of my
device whereby the objects contemplated are at-
tained, as hereinafter more fully set forth, point-
ed out in my claims and illustrated in the accom-
panying drawings, wherein:

Figure 1 shows a motor driven chain ‘hoist;
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merely by way of example to which my safety
load limiting means has been applied.

Figure 2 is an enlarged side elevation of a safe-
ty load limiting switch forming part of my load
limiting means. S

Figure 3 is a bottom plan view thereof, . . -

Figure 4 is an electrodiagrammatic view show-
ing the circuit arrangement. between a control
switeh for the hoist motor. and my load limiting
switch, the switch being adjusted to lift.a load,

Figure 5 is a similar view showing the control
switch adjusted for lowering the load, and

Figure 6 is a sectional view on the line 6—8 of
Figure 5 showing the switch in neutral position.

On the accompanying drawing I have used the
reference character LS to. indicate a limit switch
of a safety load limiting means indicated in gen-
eral at A. .The switch LS comprises terminals
11 and 12 and a switch blade 22 adapted to:nor-:
mally establish -a circuit across the terminals.
The blade 22 is normally held in the downwardly-
bowed position of Figures 2 and 4 by an actuating
pin 24 against which an adjusting screw 25 rests.

The screw 25 is carried by a U-shaped frame
23 having an arm 26 extended from the upper leg
toward the lower leg of the U. This frame is
preferably made of too! steel cut to the shape
shown and then hardened so that it will carry a
substantial load without breaking when inter--
posed in & hoist line.. It may be connected in the
line by means of studs 27 .and 28 which by way
of example are shown connected with a support-
ing hook 29 and a hoist H respectively in Figure
1. A support 30 is shown for the hook 28 and.
the hoist H has extended therefrom .a lifting
chain 32 terminating in a load engaging hook 30.

The safety load limiting means A may . be
placed instead just above the hook 31 and can be
connected with the hoisting cable of a crane or.
elevator as it is applicable to any type of hoisting
mechanism. The type.of hoist shown in Figure
1 is merely for the purpose of illustration.

The limit switch L.S may be supported on the.
lower leg of the U frame by means of a plate 39
riveted at 40 to the arm, screws 41 being provided’
to mount the switch housing on the plate. The
switch terminals i1 and i2 are connected in a.
circuit with the motor M and g control switeh
therefor which is shown diagrammatically in.
Figures 4 and 5. 'The control switch consists of
& rotor 21 rotatable about one-fourth turn be-
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tween upper brushes I, 2, 3 and 4 and lower
brushes §, § and 1.

The motor M has a starting coil SC connected
with the brushes 2 and 4, a centrifugal switch £S
being in the circuit or any suitable switch may
be used for cutting out the starting coil after the
motor gets up to speed. The motor also includes
a running coil RC connected to the brushes 2
and 6. The brush | is connected with terminals
8 and 12 with the circuit branching at a terminal
10, and the brush § is connected with the termi-
nal Il of the limit switch. The ferminal § is a
current supply terminal and a second one is pro-
vided indicated at 9. The terminal § is con-
nected with the brush 7.

The rotor 21 of the control swyitch -has:therein-

current conducting bars 13, {4, 15, 16,47, 18, 18
and 20 for connecting the various brushes { to 1
with each other in a desired circuit nath,
Normally the conductors {3 to 20 are out of
contact with all the brushes 1 to T and the rotor
is in the position of Figure 6. “The rotor has a
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cross bar 33 normally retained in the position .

shown in Figure 6 by opposing springs 34 and 35.
It can be rotated an eighth of a turn in either
direction however by pull wires 36 and 37 extend-
ngtoa contrcl bar 38. This bar may be manipu-
lated for eausing rotation of the motor M in either
- direction for either raising or lowering the load
as desired, and when the conirol bar is releagsed
the rotor -21 returns to the neutral posmon
When the control bar 38 is lowered at its right
hand end in Figure- 1 the rotor ZI assumes the

position shown in Figure 4. The circuit may now’

be “traced from the current supply terminal. 3
through the elements 10, 12,22 of I.S, 11,5, 13,2,
CS, 8¢, 4, 16 and 7 to current supply termma,l 9.
The current divides at brush 2, part of it going
through 14, 3, RC, 6 and (5 to 1, whereby cur-
rent flows to the right in the startmg coil 8C and

downwardly in the running coil RC of Figure 4.

This causes rotation of the'motor M in the proper
direction for raising the load hook 3l and any
load thereon.

It such load exceeds the predetermmed safe
as the load is almost suﬁiclently supported by
the hook 31 the link 23 will open enough to per-
mit the switch blade 22 to move away from the
contact connected with the terminal 1 in _the
limit switch thus breaking the circuit to the run-
ning coil RC, the circuit usyally having been
broken to the starting coil SC hy the motor com-
ing up to speed and due to the centrifugal switch
CS ‘haying opened: If the load is imposed on the
hoist before the starting coil has been de-ener-
gized by opening of the centrifugal swrtch the
opening of the limit switch will break the cir-
cuit to the ,.s_tart.lr_l.g, coil 2lso, as both the starting
coil and the running coil are in the up. circuif
of the motor which includes the limit switch.

W1th the 11m1t switch open the motor can be
reversed however as the limit sw1tch is not in the
down circuit whlch may he traced in Figure 5
fromﬂthrough 16,1, i1, 2, CS SC, 8,20 and 1 to
9, part of the current d1v1dmg at 2 and passing
through 18, 6, upwardly through RC 3 and 19,
"Fhus the startmg coil is energized in the same
directlgp as in the up cireuit but the running coil
is energized in the reverse direction for revers=
ing.the motor and the current from the supply
terminal 8 does not have to go through the limit
switch which would be open as illustrated in
Figyre 5 due to having operated in its safefy
capacity by reason of aload imposed on the hoist.
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After the load is released, all or part of it may
be removed and the hoist again operated in
the normal manner. The arrangement is such
however that when the hoist is rendered inop-
erative by an overload it can still be operated
in the lowering direction for releasing the load.

In order to prevent the U-shaped link 23 from
being opened excessively, I provide a screw 38
threaded into the arm 26 and adaptable to en-
gage a shoulder 40 of the lower arm of the U-
shaped member 23 affer fhe arm has been spread
sufﬁclently to open the 11m1t switch LS. The
operating point of the limiting switch may be
adjusted by means of the screw 25 and the screw
39 is then adjusted to a point where it permits
opening of the limit switch and a slight addi-

tional amount of opening movement of the U.

Some changes may be made in the construc-
tion and arrangement of the parts of my device
without departing from the real spirit and pur-

pose of my invention, and it is my intention to
“esover by my claims any modified forms of struec-

ture .or use of mechanical equivalents which

may be reasonably included within their scope.
X cla;m as my invention:

ty load hmltmg means for hoxsts and

1 hnk bemg physmally mterposed 1n the

Lm?
line ‘of hoist and connected in the up circuit of
the hoisting moter independent of the down cir-
cuit thereof.

2. Safety load Ymiting means of the character

disclosed comprising & loop shaped frame open
at one side and ree“onq‘vo to the weight of a
load to be hoisted, said lcon heing internosed in
the line of hoist between a support and the load,
g, switch suppcrted on szid loop and electrically
ccnnef't'-‘d in circuit with the hmst mctor to de-
energize il

to hoist greater than a pledetelmmed loafi sa;d.
switch heing normally closed and having an.astu-
ating e1 ement responding o spreading of said locn:
under load to be onened when the load is greater
than a, predetermined value.

3. For use with a hoist motor or the like having
a switch provided with Independent up and-down
cireuits; & load responsive link mechanically con-
nected between the hoist and 2 support therefor,
a safety load limiting switch supported by said
link 2nd normally closed uipon normal loads and.
opened by imposing excessive logds on the hoist,
said switch being electrically connected in.the
up cirenit of the motor, the electrical connections
eliminating the limit switch from the.down cir-
cuit thereof.

4. An expansible device, and a safsty load 11m-
1tmg switch carried by said expansible device snd
physically connected between a hoist supporting
means and a2 load engaging hook onerated by .2
hoist, said switch. upcn excessive loading of the
hoist. being oeperative to open a circuit there-.
through and heing electrically conngcted in the
up circuit of the hoist mator to render it inoper--
ative.

5. A safety load hmxtmg switch electrically in-
terpased in the lifting circuit only of a hoist, and
means for cperating said switch comprising a C-
shaped element which is-extensible in-prepertion
to the load imposed thereon, normally cooperatss
with .s2id limiting switch to-retain the same clesed .
and rermits the same {0 open upon the load exX~
ceeding a predetermined value.

6. A safely load limiting switch for the 11ftmg
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circuit only of a hoist, and means for operating UNITED STATES PATENTS
sald switch comprising a loop element open at  Number Name Date
one side and extensible in proportion to the load 829,371  Darlington ____ Aug. 21, 1906
imposed thereon, normally cooperates with said 1,527.555  Johnson ... Feb. 24, 1995
limiting switch to retain the same inoperative, 5 13890539  Hallenbeck .. ... Dec. 13, 1932
and permits the same to operate to render the 2,374,450  Nelles —____________ Apr. 24, 1945
lifting circuit inoperative upon the load exceeding 2,386,487  Manney et al. . _ Oct. 9. 1945
& predetermined value. 12
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