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The present invention relates to electric SWitch 
units and constitutes an improvement over 
SWitches of the type disclosed in my co-pending 
application No. 34,462, filed June 22, 1948. My 
Co-pending application relates to load-carrying 
Safety Switches adapted for Supporting the fixed 
end of a hoist, cable and for automatically stop 
ping the downward movement of the hoist, block 
When the tension in the cable falls below a pre 
determine ininina. 

It is, desirable for Switches of the type ShoWn. 
in my co-pending application as Well as other 
types of Such SWitches to include a Safety feature 
to protect the SWitch units and hoist equipment 
fron injury resulting from lifting loads in exceSS 
Of the designed maximum load-carrying capacity 
of the hoisting equipment. Overloading in this 
manner may cause injury to perSonnel and also 
may cause Serious damage to the equipment re 
Sulting in excessive naintenance costs and fur 
ther resulting in prolonged periods of idleness 
While repairs are being made. 

Accordingly, it is an object of the present in 
vention to provide an improved electric Switch 
unit Suitable for use With hoisting equipment and : 
which is adapted to stop Operation of the hoist 
11otor When a ioad above a predeterhimed amount 
is placed on the hoist, cable, thereby to prevent 
daimaging the hoisting equipment, and further, 
which is adapted to stop downward unwinding 
novelinent of the cable-Winding druin. Whenever 
the tension in the cable falls below a predeter 
mined mininiin, thereby to Stop. In Winding of 
the cable. So as to prevent slack forning therein. 

It is a further object of the present invention 
to provide an improved electric Switch unit Suit 
able foi use With hoisting equipment, conveyer 
drive, units, winches, and the like, to prevent 
overloading thereof, which includes means for 
making Small adjustments of the Overload limit 
and, which is adapted to permit relatively, gi'eater 
adjustment of the overload limit by interchanging 
of spring biasing means therein. 

It is still a further object of the present in 
vention to provide a combined overload and 
downward control, Switch unit, which is chara,c- 
terized by its: simpligcity, sturidimesS, and adapti 
ability for use with hoisting equipment, and which 
is constructed and arranged to perianit repairing 
thereof when necessary, in a nost efficient and 
economical manner. 
Other objects of this invention Will, appear in 

the following description and appended claims, 
reference being had to the accompanying dra W 
ings forming a part of this Specification. Wherein 
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2 
like reference characters designate corresponding 
parts in the several views. 
In the drawings: 
Fig. 1 is a longitudinal sectional view of one 

form of overload and downward control Switch 
of the present invention. 

Fig. 2 is an end View of the Overload and down 
Ward Control SWitch. ShOWn in Fig. 1. With a section 
broken away. 

Fig. 3 is a plan view of an electric hoist show 
ing a combination overload and downward con 
trol SWitch installed in its operating position. 

Fig. 4 is a longitudinal Sectional View of an 
other form of overload Switch of the present 
inventiO. 

Fig. 5 is a fragmentary sectional view of still 
another form of the Control SWitch. 

Before explaining the present invention in de 
tail it is to be understood that the invention is 
not inited in its application to the details of 
construction and arrangement of parts illustrated 
in the accompanying dra Wings, Since the inven 
tion is capable of other embodiments and of being 
practiced or carried out in Various Ways. Also 
it is to be understood that the phraseology or 
terminology enployed herein is for the purpose 
of description and not of limitation. 

Referring to Figures and 2 of the diaWing, a 
combination overload and down Ward control 
Switch can be seen which includes a housing 
2 having a left housing section 4 and a right 
housing Section 6. The housing Sections 4 and 
S are suitably Secured together as by Welding 

at 8. The housing 2 is generally cylindrical 
in Shape and has its one end closed by a cap 
member 2) which is secured thereto by a plu 
rality of bolts 22. The other end of the housing 
2 is closed by an adjustable overload nut 24 

Which is threadedly connected to the housing 2 
and held in a fixed position therein by a set 
Screw 26. 
Threadedly connected within the overload nut 

24 is a downward control adjustment nut 28 held 
in a fixed position therein by the set screw 30. 
A bushing 33 eXtends axially through the down 
Ward COntrol adjustment nut 28 within which is 
journaled a load Shaft 33. The Shaft 34 is jour 
inaled at its other end in the cap member 20. 
An oil Seal is provided in the cap member 20. 
Which includes a plate 36 secured to the cap 
member 2 by a plurality of screws 38 and an 
Oil Sea, gasket . 
The load shaft 34 has a load nut 42 threadedly 

Secured thereto and locked against movement by 
a cotter pin 4. Mounted on the load shaft 34 
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On one side of the load nut 2 is a thrust bearing 
46. On the other side of thrust bearing 8 is a 
load plate 48. The load plate 88 has rigidly Se 
cured to its one side a cam 50 which is adapted 
to actuate either an overload SWitch or a down 
Ward control SWitch in the control Circuit Of a 
hoist rotor as Will be more fully described here 
inafter. 
The load plate 8 has a recessed portion 52 

formed therein adjacent the load shaft 34 and 
Within which is seated a downward control Spring 
5A. The downward control spring 54 has its other 
end seated against the downward control adjust 
ment nut 23. Thus, it can be seen that the down 
Ward control Spring 54 acts to bias the load plate 
É8 to the left, as seen in Fig. 1, to the unloaded 
position thereof. When in this position, the load 
plate 88 Will be abutted against the annular stop 
SS of the cap member 26. It is believed under 
Stood from the above description that when a load 
is placed on the load shaft 33, moving it to the 
right, the load nut 2, thrust bearing A6, load 
plate 48, and can 50 will all be noved a corre 
Sponding amount to the right with the load shaft 
34. In a similar manner, when the oad is re 
m0ved from the load Shaft 3 the downward con 
trol Spring 54 will bias the load plate 48, cam 50, 
thrust bearing 6 and load nut 2 to the left to 
the unloaded position of the load shaft, 35. 

Mounted on the outside of the housing 2 is a 
SWitch housing 58 adapted to house any form of 
COnventional Switch. In the present modification 
Of the invention, two conventional micro-SWitches 
6 and 62 are shown. A fitting 63 is shown on one 
Side of the housing 58 through which electric 
leads (not shown) may be extended to said 
Switches from the electric controls for a hoist 
notor. 
The electric switch 60 is in a circuit adapted for 

controlling the downward hoisting of the hoist 
motor. The Switch 60 can be actuated by means 
of a cam follower 66, which is adapted to follow 
On the cam 59. When the cam 50 is in its un 
loaded position, as seen in Figure 1, the can foll 
lower 66 will actuate the switch 6 to prevent un 
Winding action of the hoist motor, and thereby 
prevent lowering of the hoist cable. When a load 
is placed on the hoist cable, which Will be trans 
mitted to the load shaft 34 causing movement 
thereof, the can 5G will be moved to the right, 
and after the can follower 86 has moved a prede 
termined distance down the inclined surface 88 of 
the can 50, the switch 6 will be actuated clos 
ing or Opening the said circuit, as necessary, to 
permit the hoist motor to hoist downwardly. The 
load necessary to move the can sufficiently far to 
this predetermined position will depend upon the 
Strength of the downward control spring 5A and 
the adjusted position of the downward control 
adjustment nut 28. If desired, this load may be 
equivalent to the weight of the hoist block and 
hook of the hoist cable. In this manner, the hoist 
Will be ready for use whether or not a load is 
placed on the cable hook. However, if during the 
lowering operation the load on the cable should 
be reduced below this predetermined minimum, 
the downward control spring 53 will bias the can 
50 to the left causing the switch 6 to be actuated 
to stop the downward action of the hoist motor. 
Thus, it can be seen that a downward control 
SWitch for a hoist motor is provided which will 
prevent Slack from forming in the hoist cable 
When any obstruction is met by the load on the 
cable preventing the downward movement there 
Of. 
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4. 
If it is desired to vary the amount of the prede 

termined minimum load necessary to actuate the 
Switch 60, this can be accomplished by Substitut 
ing for the downward control spring 53 another 
Spring having different load characteristics or by 
adjustment of, the downward control adjustment 
nut 28. When only slight adjustments of the 
minimum predetermined load are desired, this 
can be accomplished by loosening the set Screw 30 
and by increasing or decreasing the tension in 
the downward control Spring 54 by Screwing the 
downward control adjustment nut 28 in or out, 
respectively. However, if greater changes in the 
predetermined minimum load are required than 
can be made by adjustment of the downward con 
trol adjustment nut 28, a new spring can be sub 
stituted for the doWnward control spring 54 mere 
ly by removing the cap member 20, load nut 42, 
thrust bearing 46 and load plate 48. 
The present form of the invention also includes 

an Overload Control mechanism for preventing 
upward hoisting action by the hoist notor when 
a load above a predetermined maximum has been 
placed. On the hoist cable. This mechanism in 
cludes an overload plate 70, mounted on a bush 
ing 2 for axial movement in the housing 2. An 
Overload Spring is is Seated at its one end against 
Said overload plate 70 and at its other end 
against the Overload nut 24. The overload spring 
4 acts to bias the load plate i against a bearing 
assembly 6. When in the normal position, 
shown in Figure 1, the overload plate E has an 
inclined shoulder 78 which is Spaced from a cor 
responding inclined surface 8 on the inner wall 
Of the housing 2. The Overload Spring 2.3 is de 
signed to have sufficient strength to maintain the 
Overload plate 0 and the housing 2 in this 
Spaced relation whenever loads below the prede 
termined maximum are carried by the hoist cable. 
When an Overload is placed on the hoist cable, 
the overload Spring it will be collapsed by the 
load exerted thereon through the load plate 70. 
The overload is transferred to the overload plate 
FO in the following manner: 
When a load is placed on the load shaft 33, the 

can 5 Will be noved to the right in the slot, 8 
of the bearing assembly 76. Also, the load plate 
48 Will be moved a corresponding distance there 
With aS was previously described. If an excessive 
load is placed on the load shaft 34, the inclined 
Surface 8 of the load plate 68 will come into en 
gagement With the inclined Surface 82 of the 
Overload plate it. Thus, if an overload is placed 
on the Shaft 34, this overload will be transferred 
from the load plate 48 to the overload plate G 
causing the Spring 4 to be collapsed, resulting in 
the movement to the right of the load plate 48, 
the can 50 and the overload plate 70. The over 
load SWitch 62 is adapted to be actuated by a cam 
follower 87 which follows on the can 5. The 
Overload switch 62 is designed to be actuated 
When the cam follower 87 has progressed down 
the inclined surface 68 of the can 5 beyond a 
predetermined position. Thus, it can be seen that 
a safety mechanism has been provided for the 
electric hoist whereby upward hoisting action of 
the electric motor will be stopped if an excessive 
load has been placed on the hoist cable. 

If it is desired to change the overload limit of 
this Switch unit, this can be accomplished either 
by adjusting the overload nut 24 or by substitut 
ing for the Overload Spring 74 a spring having 
different load characteristics. Adjustment of 
the Spring 74 can be made simply by loosening 
the set screw 26 and screwing the overload nut 
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in or out depending upon whether it is desired. 
to tighten or loosen the overload spring 74. If 
a new overload spring is to be substituted for 
the overload Spiring 4, this can be accomplished 

3. Wari-LS: 
elements necessary to slide the overload Spring 
74 off the load shaft 34. Thus, it can be seen 
that suitable means are provided whereby the 
switch mechanism may be set to operate at any 
desired overload limit. 
As previously stated, any for 3) of conventional, 

switch may be used with the present, combination. 
overload and downward control SWitch unit. 
There is very little danger of ainy damage being 
done to these switches during the Operation of 
the combination overload and downward con 
trol switch unit. As can be seen, none of the load 
placed on the shaft 34 will be carried by the 
switches 60 and 62. If the SWitches do becoile 
defective for any reason, new SWitches ca: be 
Substituted therefoi without any appreciable 
delay merely by renovai of the cover plate 84 
of the housing 53. 
The present form of the invention is adapted 

to be used either as a pull-type consolination over 
load and down Ward control SWitch or as a push 
type combination. Overload and down Ward con 
trol SvWitch. At the One eind Of the load Shafi 
34 is an eye 2S to which a cable or the like may 
be attached for applying a load to the load shaft 
34. The other end 83 of the load Shaft, 33 ex 
tends outwardly through the cap ne:ber 2 to 
permit the shaft, 34 to be actuated by a pushing 
action against the end 83. 
was developed to eliminate the necessity of fas 
tening the load shaft directly to the hoist cale 
So that this corribination Switch unit, Will be adapt 
ed for use with any form of hoist, cable reeying. 
It is believed to be apparent that, a pui i-typee 
switch cannot be used, for example, with a hoist 
cable reewing haViing One l'Ope, Onº paixº, Single; 
Since in this reeving one end of the cable Wiil 
be secured to the druia on Winich the cable is 
Wound and said cable Wii extend directly front 
Said drun to its othe'. End Which Will have the 
block and hook attached thereto. Thus, tiele 
Will be to place. On the cable to which the eye 
of the load shaft, 3& could be operatively coli 
nected. Howevel, the pusher-tyige Sitch can 
be used with any hoistº cabie reeviting sir2ceºtiheli?º 
Shaft 3 can be a Cituated by a VICE gea. Ci 
like Suitably driven from the cabie d'un, 
When the present, invention is used as a pull 

type Swªyitch, Sitable nearS aire provided per Mit 
ting the load shaft, 34 to be rotated within the 
housing 2. If a turning nor:rent is applied to: 
the eye 86, the load shaft, 3.3 and the load nut 42 
will turn on the thrust ball bearing 86. The re 
mainder of the elementS Within the hci3:Siáinig !! ? 
will be held against rotation by the ga: * W?Yich 
is novable only in an axial direction in the slot 
78 of tha bearing 3.SSembiy 3. Theiatteris Se 
Curely in Ounted against rotation. Within the hous 
ing 2. 

Referring now to Figure 3 of the drawings, a 
pull-type coziabination overload aid downward 
control Switch 3 can be seer hounted on an 
electric hoist Unit 33. The electric hoist unit 88 
has an eiectric isotor SS at its one end and a 
biraking unit 92 a, ë, its other" esadº. 

Disposed between the electric motor 33 and the 
brake. Unit 32 is a druin 33, Suitably housed, on 
Which is Wound a cable 93 which is coinected to 
the eye 86 of the load shaft 34 by a suitable 
reeving. Mounted on the housing of the electric 
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6 
hoist unit is an electric control box 97, which is 
Connected to the pull-type control switch fe: by 
a conduit 93. 

In Figure 4 of the drawings, a modified for of 
the present invention can be seen. This form 
of the invention is a simplification of the form 
of the invention shown in Figures 1 and 2 and 
includes Only the overload switch thereof. A 
housing : - is provided which is closed at its one 
end by a transfer genber 2 and at its other 
end by ain overload adjustment nut 4. The 
latter is threadedly connected to the housing iii. 
and is locked in place therein by the set Screw 

3. 6. A bushing 3 extends axially through th 
overload adjustinent Yut 4 and within which 
is journaled a load shaft 29. The load shaft 23 
is joulihaled at its other end in a bushing 22 
extending thi'ough the transfe;' reinbar 2. 
The latter is threa, dedly connected to the housing 

G' to permit, axial adjustinent, th&rein for 2, 
purpose to be hereihaite; described and is locked 
in place by a set Screw 24. A closure plate 25, 
held to the transfer member 32 by a plurality 
of ScreWS 28, encloses the end of the load Shait, 
20: 
Threadedly connected to the load shaft, 29 

is a load nut, 3. Which is locked to the said shaft, 
20 by a set Screw 32. 'orward Ci the load nut, 
f30 is a stop me:nber 34 adapted to engage the 
end Cf the travel letaber : 12. On the fol'Ward 
face of the stop Anember 33 is an annular carxi 
(35 which is secured thereto by any suitable 
means Such as Weiding, for example. An over 
load Spring 33 is seated at its cine end against, 
Said stop YleX inter 84 and at its other end against 
said overload nut, 4. The overload spring 38 
actS to bias the stop meinber 34 and the cain 
i 36 to the inoperative position shown in Figure 4. 
Mounted on the housing i () is a Switoll hous 

ing || 43 Suitably constructed to house any form of 
conventional Switch for causing an electric noist, 
motor to he de-energized when an overload is 
placed. On the hoist cable. In the housing ; ; ), 
a conventional micro-switch 2 is show in Which 
is adapted to be actuated by a can follower 45 
in response to royeinent of the cara. 38. 
As indicated above, any form of conventional 

Switch can be used in the present form of the 
0 Verload SWitch uni?. When the Switch $2 ha; 
been installed in the unit, proper adjustment can 
be inade so that the unit can be effective to pre 
Went hoisting action of the electric motor at, 
any desired Overjoad limit. This can be done 
by Selecting ai). Overload spring 38 of suitable 
Strength and by properly adjusting the overioad 
adjustment nut $4, as was explained above 
With respect to the corresponding parts of the 
fort of the invention shown in Figures 1 and 
2. In the for in of the invention shown in Figure 
4, an additional adjustinent feature is provided 
by the transverse member 42. As can be readily 
Seen from the dirawings, when the transfer meum 
ber 2 is moved axially in or out, a new stop 
position will be previded for the stop raember 
f34 and the cam 36. Thus, the overload switch 
f ?0 can be easily used with any switch i?? 
and if it beconnesaecessary to replace the electric 
SWitch 2, this ca II be- done and overioad switch 
it can be adjusted to conform to the new styitch 
i42 So that the same operating characteristics of 
the overload switch unit will be provided. 
The modification shown in Figure 4 is a pull 

type overload control Switch and has an eye 38 
on, the load shaft 2) for attaching the hoist 
cable. Provision is made in this unit to allow 
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the load shaft 20 to rotate, if rotation movement 
is imparted to it by the cable. When the load 
shaft 20 is rotated, the load nut 30, stop mem 
ber 34 and cam 36 Will all be rotated there 
with. Since the cam is annular in shape, the 
cam follower 34 will be actuated in the Sane 
manner whether the cam is being rotated or 
Stationary. 
Another modification of the present invention 

is shown in Figure 5 of the drawings. This form 
of the invention is very similar to that shown in 
Figure 4 and iike reference numbers are used to 
indicate like parts. This form of the invention 
shows a push-type control switch in contrast to 
the pull-type shown in Figure 4. In this form of 
the invention, the load shaft 29 extends axially 
through the travel member 2A and is adapted 
for actuating the overload Switch unit in re 
sponse to a pushing action on the Outer end of 
the load shaft 25. This form of the invention 
has the advantage that it can be used with any 
type of reeving as was explained above in the 
description of the modification of the invention 
shown in Figures 1 and 2. 

It should be understood that the modified 
forms of the invention shown in Figures 4 and 5 
can be adapted for use either as a downward 
control switch or as an overload Switch. When it 
is desired to use this type of control SWitch for 
downward control purposes, a suitable Spring 38 
must be used and the switch 22 must be in the 
downward control circuit and must be one which 
Will cut off power to the hoist motor during 
downward hoisting in response to in overnent of 
the cam follower 48 a predetermined distance : 
down the inclined surface of the can 36. 
Whereas, when this type of control SWitch is used 
as an overload control switch, a stronger Spring 
;38 must be used and the Switch must be in the 
control circuit for controlling the upward hoist 
ing of the motor and must be responsive to move 
ment of the cam follower 44 a predeterrinined 
distance up the inclined surface of the can SS. 

Having thus described my invention, I claim: 
1. A hoist control switch adapted for Stopping 

the upward hoisting action of a hoist motor 
when load on the cable of the hoist exceeds a pre 
determined amount, said Switch comprising a 
housing, a load shaft operably supported in Said 
housing for limited axial movement, can ineans : 
operably connected to said shaft for axial nove 
ment, therewith, a switch mounted adjacent Said 
cam means and adapted for stopping hoisting ac 
tion of said motor when said load shaft is noved 
in one direction to a predetermined position, a 
can follower operably disposed between Said 
switch and said cam means for actuating Said 
switch when said shaft is in said predetermined 
position, and spring biasing means operably dis 
posed between said cam means and said housing 
for biasing said shaft in the other direction axial 
ly away from said predetermined position, Said 
housing including an axially adjustable travel 
member for varying the length of the effective 
stroke of Said can mean S. 

2. A hoist control switch as claimed in claim 
1. Wherein said housing includes an axially ad 
justable seat member for varying the tension in 
said spring biasing means, whereby the load on 
the load shaft necessary to stop hoisting action 
can be varied. 

3. A hoist control switch adapted for stopping 
the upward hoisting action of a hoist motor when 
load on the cable of the hoist exceeds a prede 
termined amount, said switch comprising a hous 
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8 
ing, a load shaft journaled in an adjustable seat 
member at One end of Said housing and in an 
adjustable travel member in the other end of said 
housing permitting axial movement therein, Cam 
means operably connected to said shaft for axial 
movement therewith, a switch mounted adjacent 
Said cam means and adapted for stopping hoist 
ing action of Said motor When Said load Shaft is 
moved in one direction to a predetermined posi 
tion, a cam follower operably disposed between 
said Switch and Said can means for actuating 
said Switch. When Said shaft is in Said predeter 
mined position, and a coil Spring seated at its 
One end against Said can means and at its Other 
end against Said adjustable seat member for 
biasing said shaft in the other direction axially 
away from Said predetermined position. 

4. A hoist control Switch as claimed in claim 3 
Wherein said load shaft extends axially outwardly 
from Said housing in Said other direction, where 
by Said SWitch Will be actuated in response to a 
ushing action on Said load shaft. 
5. A hoist control SWitch as claimed in claim 3 

Wherein Said load shaft extends axially out 
Wardly from Said housing in Said. One direction 
and has a Cable attachment thereon, whereby 
Said Switch will be actuated in response to a 
pulling action on said cable attachment. 

6. A combined hoist control switch adapted for 
controlling the downward hoisting action of a 
hoist motor and for preventing overloading the 
hoist on upward hoisting action of the hoist mo 
tor, Said control Switch comprising a housing, a 
load shaft journaled in Said housing for axial 
movement, a load plate mounted on Said load 
shaft for axial movement therewith, a, can car 
ried by said load plate, a first electric Switch 
adapted to control downward hoisting action of 
Said motor, a first can follower operatively dis 
posed between Said first electric Switch and said 
can for actuating said first electric switch when 
Said can is moved to a predetermined position, 
first Spring biaSing means for biaSing Said cam 
to Said predetermined position, a second electric 
SWitch adapted to control upward hoisting action 
of Said notor, a Second cam follower operatively 
disposed between said Second electric Switch and 
Said can for actuating Said second electric switch 
When Said can is moved to a selected position, a 
Second load plate mounted in said housing in 
axial alignment with said first load plate and 
positioned to be engaged by the latter when the 
load Shaft has moved a predetermined distance 
against the biasing action of the first spring bias 
ing means, a Second Spring biasing means opera 
tively disposed against said second load plate for 
oppOsing novement of said can toward said se 
lected position, and a stop for limiting movement 
of Said Second load plate after said cam has 
reached said selected position. 

7. The combination hoist control switch as 
claimed in claim 6 wherein said housing includes 
an axially adjustable Seat member for varying 
the tension in Said Second Spring biasing means, 
whereby the Switch may be made selectively re 
Sponsive to a greater or lesser oad on the load 
Shaft for Stopping hoisting action. 

8. The combination hoist control switch as 
claimed in claim 6 wherein said housing includes 
an axially adjustable seat member for varying 
the tension in Said Second spring biasing nears, 
whereby the Switch may be made selectively re 
Sponsive to a greater or lesser load on the load 
shaft for stopping hoisting action, and an axially 
adjustable travel member for varying the axial 
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length of the effective stroke of Said cam means. 
9. The combination hoist control SWitch as 

claimed in claim 6 wherein said load shaft ex 
tends axially outwardly from said housing in Said 
other direction, whereby said Switch Will be ac 
tuated in response to a pushing action on Said 
load Shaft. 

10. The colnbiination hoist control switch as 
claired in claiii. 6 Wilei'ein Said load shaft ex 
tends a::ially outwardly from said housing in Said 
One direction and has a cable attachment there 

10 
On, whereby said Switch will be actuated in re 
Sponse to a pulling action on Said cable attach 
ment. 

JOHN W. HUNT. 
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