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UNITED STATES

Patented May 19 19038.

PATENT OFFICE

SAMUEL S. WALES, OF MUNHALL, PENNSYLVANIA.

CIRCUIT-BREAKER FOR HOISTS.

SPECIFICATION forming part of Letters Patent No. 728,523, dated May 19, 1903.
Application filed February 19, 1903, Serial No. 144,052, (No model.)

To all whom it may concern:

Be it known that I, SAMUEL S. W ALES, of
Munhall, Allegheny eounty, Pennsy]vamd,
have invented a new and useful Circuit-
Breaker for Hoists, of which the following is
a full, clear, and exact description, reference
being had to the aecompanying'drawings,

forming part of this specification, in which—-—_

Figure 1 is a diagrammatic view showing
the connectlon for one motor with my 1m-
proved circuit-breaker and stop-switch. Fig.
2 is a plan view, with the top removed, of a
circuit-breaker. Fig. 3 is a top plan view of
the same. Fig. 4is a side elevation, and Fig.
5 i8 a detail view of the switch-posts.

My invention relates to the circuit connec-
tions for electric hoists, wherein automatic

~ stop mechanism is provided which limits the
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vertical movement of the hoists in both di-
rections.

The obiect of the invention is to prevent
mishandling of the apparatus and to avoid
accidents from negligence of the operator
and, further, to provide an improved circuit-
breaker mechanism and automatic brake.

In the drawings, referring to Fig. 1, 2

represents a motor having a line 3 leading |
| and line 35 to line 14. 8o

- from one brush to the point 4 of a reversing-
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controller. The line 5 connects the obhe;.-

brush of the motor with the point 6 of the
controller. The line 7 connects the end of
the field 8 of the motor with the point 9 of the
stop-switech B, which may be connected by
contact-segment 10 with point 11 of the
switch, from which the wire 12 leads to point
13 of the controller. The line 14 connects

‘the other end of the field 8 with the negative

side of the main line through the fuse-block
15 and switeh 16. |

The point 17 of the controller is connected
by line 18 to the point 19 of the switch I3
and through the contact-segment 20, point 21,
wire 22 to the positive side of the line throu':rh
the fuse-block 15 and switeh 16. These con-
nections form a complete cirecuit throughout
the switch B,the controller A,the armature 2,
and the fields 8 of the motor when the switch

is closed and in its normal position. The

circuit-breaker is provided with a third con-
ducting-segment 23, and when the segmeénts

10,20, and 23 are moved to the position shown

| line 7 with point 24 and through line 25 to the
line 5,there being no connection between the
points 9 and 11 through the segment when in 55
this position. In such position the contact 20
has broken connection between 19 and 21,
and the contact 23 has moved so that it con-
nects the line 14 through the line 26, points
27 and 28, through the Tine 29 to line 3. In $o
this p051t10n the path from the main lines is
interrupted between the points 9 and 11 and
19 and 21 of the cirecuit-breaker, sothat power
is no longer transmitted to the motor. At
the same time the armature 2 is short-circuit- 65
| ed through its own fields at the points 24 and
9 and 27 and 28 of the circuit-breaker. The
armature connections- are also reversed, so
| that the motor acts as a generator, since the
current generated will flow in a reverse di- 7o
 rection throuﬂ'h the armature. The effect
of this,current will be to retard and stop the
motor, and to prevent too great a rush of cur-
rent I may provide a per m‘menb leswta,nee 30
in the line 29, as shown. 75
The circuit-breaker is tripped by a solenmd-—
magnet 31, which is connected with the plus
lme throufrh line 32 'and points 19 and 21 and
to the minus side through line 33, contact 54,

In the normal position the switch 36 is

closed, leaving the solenoid-circuit open only

at the contact 34. If the circuit is closed at
34, the solenoid is energized and the -circuit-
breaker is tripped, the contact-segments be- 35
ing moved to the positions shown in dotted
lines. In resetting the circuit-breaker the
handle 87 is thrown to the left, which motion
first opens the switch 36 and then moves the
contacts back to their normal position in full go
lines. It is necessary to hold the handle in
this posmon until the contact 54 is opened
by running the hoist in a direction opposite
: to that whwh caused the safety device to op-
erate. When the contact 34 is thus opened, 95
the handle may be released and a spring
closes theswitch 36. Thebreakeristhenagain
ready for action. If the breaker were reset
‘without opening the cireuit at the switeh, a
destructive are would be formed at contact_ 100
34, since thisis opened ab comparatively slow
Speed “

The preferred construction of the cu'cuu:-

in dotted hnes the contact 10 connects the | breaker and stop- smtch is shown in Figs. 2
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to 5, inclusive. In these figures the hand-
lever 38, having a wooden handle 37, is piv-
oted upon a pin 40, secured to a swinging
switch-box 41, which is keyed to the hollow

5 shaft 42, extending downwardly through the
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. mature is in the upper position.
‘dotted lines in Fig. 4.)

box and carrying within the box a spider 43,
with insulating-pieces 44, carrying the con-
tact-segments 10, 20, and 23. The contact-
points 9, 11, 24, 21, 19, 27, and 28 are prefer-

ablyspring-mounted, asshownin Fig. 2, these
points coacting with the contact-pleces on the

spider. |

The switch-box 41 consists of a hollow cast-
ing containing at oune side a post 4, carrying
the contact-pieces 46 and 47, which are insu-
Iated from each other and from the post, as
shown in IFig. 6. T'he hand-lever has an ex-
tension 43, of insulating material, carrying
the circuit-closer or switch-blade 49, which
is adapted to make connection between the
points 46 and 47 in one position of the lever-
handle. The handle is provided with a side
lug 50, which engages a spiral spring 61, con-
nected totheadjustable tension-bolt 52, This
spring normally holds the lever-handle in the
closing position for the blades 46 and 47. The
movement of this lever within the switch-box
is limited by set-screws 53. The two blades
46 and 47 are connected one with the wire 32
and the other with the short wire leading to
point 19. These wireslead upwardly through
a central hole in the hollow shaft 42 and
thence lead to the blades through a groove
cut in the switch-box, as shown 1n Fig. 3.

The switch-box itself,which formsthe main
body of the handle, is provided with a for-
wardly-extending lug 54, adapted to engage
stops 55 to limit 1ts movement, and this
switch-body of the handle is normally drawn
into open position by a strong spiral spring

56, connected to one of the armsof the spider

and also to the adjustable secrew-bolt 57, "The
switech-box is provided with a depending wing
58, which acts as a stop to hold the circuit-
breakerin elosed position, this stop engaging
the end of a lug 89, which projects upwardly

from the trunnion of aswinging armature 60.

This armature is in the form of a plate, which
is normally held open in lifted position by
means of a spring 61, engaging a lug on the
top plate and also a lug on the armature, as
shown in Fig. 3. The upward movement of
the armature is limited by a lip or lug 62,
which engages the cover-plate when the ar-
(Shown in

In the operation of this combined circuit-

- breaker and stop-switch the parts are nor-

mally in the closed position shown in the fig-
ures. When the circuit is closed at 34, the
magnet is energized and the armature 60 is
drawn down toward it, thus tripping the latch
and releasing the entire handle and switch-
box. The spring 56 then turns the holiow
shaft 42, and thus opens the circuit-breaker
and pulls the entire lever-handle to the right

i ward the left.
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stops 55. To reset the device, the operator
seizes the wooden handle and pushes 1t to-
The first action thus given is
to withdraw the blade 49 from between the

contact - plates 46 and 47, thus opening the-

solenoid-circuit. When the pivoted handle
portion strikes the stop-screw 53 at the right-
hand side, a further pressure on the wooden
handle swings the entire handle and switch-

box with the hollow shaft 42 with its spider.

During this movement the depending wing
on the switch-box forces back the latch on the
armature until it passes beyond it, when the
spring 61 will pull thelateh into stopping po-
sition. The ecircult- breaker is thus closed.
The operator then moves the hoist back-
wardly until the contact 34 isopened and then
releases the wooden handle, and the spring ol
immediately acts to connect the plates 46 and
47, and thus close the solenoid-circuit. Itis
therefore clear that the operator is prevented
from actuating the cirenit-breaker and hand-
switeh in the wrong manner. He cannot
leave the hand-switeh open, and the mere act
of moving the handle back to its normal po-
sition closes and locks the circuit-breaker.
If he should faill to open the contact 34 be-
fore releasing the wooden handle, the device
would at once be again tripped, thus compell-
ing him to again push back the handle and
hold the wooden handle until he has opened
the contact 54.

The advantages of my invention will be
obvious to those skilled in this art, since in

priordevices the operator mustopen the hand-

switch, then close the circuit-breaker, and

then close the hand-switch, and if he fails to.

close the hand-switech the safety-cirenit will
be entirely cut out and would not be opera-
tive, and, on the other hand, if he failed to
open the hand-switeh before closing the cir-
cult-breaker he would burn out the contact
4. DBy the presentsystem all liability toim-
proper actuating of these parts is removed,
since by making them a part of the same le-
ver system by the common handle the opera-
tor is prevented from omitting any of the
movements or from making them in the im-

proper order.

It will be noted that 1n addition to thus
combining the hand -switch and cirenit-
breaker to insure their proper movements I

| employ a stop-switch which exerts a braking

action upon the hoist when the contact 34 is
closed by reason of short-circuiting the fields
of the motor across the armature, thus con-
verting it into a generator. The resistance
upon theshaft will thus brake down the move-
ment of the hoist and prevent excess move-
ment by reason of the momentum of the parts.
This drift or excess movement in ordinary
hoists 18 usually about three feet, whereas in
my system it is Jess than an inch. .

Many changes may be made in the form
and arrangement of the c¢ircuit connections,
the combined stop-switch and circuit-breaker,

until its stop- plece 54 engages one of the | and the other parts without departing from
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my invention, since I consider myself the

first to connect the hand-switeh and circuit-

breaker, whether mechanically or otherwise,
to insure the correct relative movement of
these two devices. This connected system
may be used with or without the connection
to convert the motor into a generator.

I claim—

1. In hoists, a motor-cireuit having a cir-
cuit-breaker, a safety-circuit having a hand-
controlled switch, and an actuating connec-
tion between the circuit-breaker and switeh;
substantially as described.

2. A hoist having a motor-cirenit, a circuit-
breaker mtelposed therein, a stop- _switch ar-
ranged to convert the motor into & generator
to etert a braking action, and meehamsm ar-
ranged to actuate the %l}op -switch when the
circuit-breaker 1s actuated; substantially as
described. | o

3. A hoisthavinga motor-circuitandacom-
bined ecircuit- breaker and stop - switech ar-
ranged as a single instrument and containing
mechanism for simultaneously actuating the
stop-switch to convert the motor into a gen-
erator wheneverthecircuit-breakeris Opened
snbstantially as deseribed.

4. A hoist having a motor-cireuit, a circuit-
breaker and stop-switeh in said circuit, and
mechanism actuated by the hoist and ar-
ranged toactuate both the circuit-breakerand
the stop-switch at a certain predetermined
limit of movement;
seribed,.

5. A hoist havmo' a motor-cireuit with a cir-

cuit-breaker and stOp -switeh therein, and a

safety-circuit containing a hand - controlled
switeh; substantially as deseribed:

6. A hoist having a motor-circuit contain-
ingacircuit-breaker, and a safety-circuit con-
taining a hand-controlled switeh, said switeh
having a connection to the circuit-breaker,
arranged toautomaticallv open the safety-cir-
cuit while the circuit-breaker is being closed ;
substantially as described.

7. A hoist having a motor-circuit contain-

substantially as de-

s

| ing acircuit-breaker, a safety-circuit contain-

ing a hand-controlled swifch, said switch hav-

ing a connection to the circuit-breaker ar-

ranged to automatically open the safety-cir-

cuit while the circuit-breaker is being closed,

and mechanism for automatically closing the
safety-cireuit after the circuit-breaker 1is
closed; substantially as described.

- 8. In hoists, a motor-circuit having a cir-

cuit-breaker, a safety-circuit having a hand-

50
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controlled smtch an actuablnwconneetlon be-

tween the circuit- breaker and sa,ld switch, and
a tripping device arranged toopen the eircuit-‘
breaker without opening the hand-controlled
switch; substantially as described.

9. In hoists, a motor having a cirecuit-

breaker, a safety-circuit having a hand-con-

trolled switeh, an actuating connection Dbe-
tween the circuit-breakerand switch, aspring
arranged toopen the circuit-breakerand move
the switeh without opening said switch, and

‘a lighter spring arranged to hold the hand-

SWltCh in closed pomtmn substantlally as de-

scribed.
10. In hmsts, 2 motor-elrcmt havmﬂ' a Clr-

cuit-br eaker, a safety-circuit having a hand-

controlled Switch, and a handle arranged to
openthe hand-switch and thereafterinits con-
tinuous movement close the circuit-breaker,
and mechanism for closing the hand-switch
when tho handle I8 Ieleased
described.
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substantially as

11. In hoists, a motor-cireuit having a cir-

cult-breaker, a safety-circuit having a hand-
controlled switch, an actuating connection be-

80

tween the circuit-breakerand switch,and con-

nections actuated by the circuit-breaker and

arranged toconvert the motor into a genera-.

tor when the circuit-breaker is Opened sub-

stantially as described.
In testimony whereof I have hereunto set

my hand.
SAMUEL S-. W ALES.
Witnesses:

L. M. REDMAN,
H. M. CORWIN




	Drawings
	Front Page
	Specification
	Claims

