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To all whom it may concern:

Be it known that I, Franx Epwarp Liurz,
a citizen of the United States, residing at
Philadelphia, county of Philadelphia, and
State of Pennsylvania, have invented a new
and useful Tmprovement in Electrically-
Operated Hoisting Apparatus, of which the
following is a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, which form a part of this
specification.

My invention relates to certain improve-
ments in limiting the movement of ma-
chinery or apparatus propelled by electric
motors, as, for instance, the limiting of the
lifting or lowering of hoisting apparatus or
the limiting of the vertical or horizontal
movement of other moving apparatus.

Particularly, the invention relates to a
three point switch with switch blade piv-
oted at one point and the switch operating
arm pivoted at the same point and provid-
ing a projection or trip for opening the op-
erating arm. The switch may either be
placed on the moving member and the trip
on a fixed point or vice versa,

Further, the invention relates to certain
electric circuits controlled by the switch,
whereby in one position of the switch the
current can pass in one or an opposite direc-
tion to the motor while in another position
of the switch it can pass in one direction
only. .

Further, as particularly applicable to a
hoisting drum, it relates to a trip mounted
upon the drum and having its operative po-
sition determined by the winding of the rope
upon the drum. '

This, and certain details of construction
of the trip and other mechanism, generally
speaking, form the subject-matter of my in-
vention.
© I will now deseribe the embodiments of

* my invention as applied to a hoisting ap-

paratus, as shown in the accompanying
drawings, and then point out the invention
in the claims. )

In the drawings: Figure 1 is a diagram-
matic view of the electric circuits. TFig. §
is an elevation of a hoisting drum, ete. TFig.
3 is a detail view of switch and trip, ete.

 Fig. 4 is a similar view with switeh in

55

an(_)‘rher positign, Fig. 5 1s a side view of
switch, ete. Fl%.ﬁ is an elevation of another
view of trip. Tfig. 7 is a plan view of trip

of Fig. 6.-
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@ is the winding drum, & the motor, ¢ a
gear on the motor shaft, 4 a large gear on
shaft ¢ with which gear ¢ meshes, f a small
gear on shaft ¢ meshing with gear ¢ on
drum shaft A.

4 1s the armature of the motor and % the
field :

{ is the reversing switch, m the lead wire
from one pole of current supply and = the
lead wire to the other pole.
is interposed a controlling switch having
the spring contacts o and p in electrical con-
nection with wires of the circuit. In addi-

tion to the contacts o and p are the some-
what tighter contacts ¢ and 7, the purpose
of which will hereinafter be fully described.

The switch proper consists of the blade s
to which one wire of the circuit connects
and the circuit passes through the blade to
the one of the contacts o or p to which the
blade is connected. The blade is pivotally
mounted at .

¢ are projections from the blade, to each
of which is conneeted a spring w. The other
ends of the springs are connected to the de-
pending portlons » of the yoke w. The yoke
w is centrally connected to the arm %, also
pivoted at # and having on its outer end

the heart cam z. )

As may be seen, when the arm y is moved
in one direction it throws one of the springs
 into tension and when the depending por-

ytion » strikes the blade and moves it suffi-
.ciently to free the blade from the contacts,
the tension of the spring is sufficient to snap
the switch blade across the space befween
contacts and into electrical connection with
the other contact. The springs, also, after
this, bring the operating arm to normal po-
sition.

The auxiliary spring clips or contacts ¢
-and 7 insire the proper holding of the con-
tact with blade until the action of the de-

ending portion v positively ,moves the
glade. This switch is mounted near to the

drum so that the cam z is in line with a trip
mounted on the drum in one position of the
trip. This trip consists of the trip proper
7 of heart shape on the end of the arm 8,
having the projecting tongue 9. The arm 8
ig pivoted to the frame 10 and a spring 11

it normally in inoperative position.
stand 10 3s fixedly mounted so that the
tongue 9 is in line with the groove in the

drum, so that the rope 200 entering this
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drum can continue to descend. .

-

groove will bear against this tongue and
move the trip into alinement with .cam £.
This tongue is generally placed in line with
the groove corresponding with a point just
before the limit of the winding.

The controlling switch being in the posi-

‘tion shown in. full lines, Figs. 1 and 3, and

osition shown
eing free, the
spring 11 _holds the trip in the position
shown in Fig. 2. The current then passes
through the circuit, Fig. 1, as indicated by
the full arrows. 'The motor is then operated
to rotate thie drum to wind the cable. When
the cable reaches the groove in the drum in
line with which the tongue on the trip rests
the cable will move the tongue downwar

against the action of the spring. This will
bring the cam of the trip in line with the
cam of the switch as shown in Fig. 5.
Further movement of the drum will cause
the eam of the trip to move, the cam of the
switch (see Fig. ‘%? moving the arm and ex-
panding one of the springs . The blade
will then be positively moved by the de-
pending portion » of the yoke w until moved
free from the auxiliary clips ¢ and r or free
from the clips when the springs will snap
the blade across the gaF to the opposite con-
tacts. The springs will also return the op-
erating arm to operative position when the
cam trip passes beyond it. The position of
the arm and the blade in this position is
shown in IFig. 4 and the position of the blade
in dotted lines, Fig. 1.~ With the blade in
this position shown in Fig. 1, no current
will pass to the motor with the reversing
switclg in its initial position for operating

the reversing switch in the

the motor to rotate the drum-to wind the

cable (see full arrows). When, however,
the reversing switch is reversed to allow the
motor to revolve to rotate the drum to un-
wind, the current will pass as indicated by
the dotted arrows, Fig. 1. By this arrange-
ment it is impossible, after the trip has act-

ed, to operate the reversing switch except

to cause the motor to operate in the opposite
direction, 4. e., to unwind the rope.

A% soon as the drum moves to unwind, the
trip-will act to operate the controlling switch
and bring it back to its initial position, Fig.
1, the trip passing beyond the cam ¢ of the
arm y of this switch. The blade then con-
tacts with contact ¢. The wiring in this po-
sition is such as to allow the current to con-
tinue to pass in the same direction as with
the blade in contact with contact p, and the

%Vhen the
rope passes from contact with the tongue of
the trip in the movement of the drum to un-
wind, the spring moves the trip to inoper-
ative position where it remains until ‘again
brought into action by the cable in the ro-
tation of the drum to ascend. '

The trip device shown in Fig. 6 is one
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that lﬁay be used and has the advantage
over the trip shown in Figs. 8 and 4 in that
of making certain the return of the blade

of the controlling switch, which would not -

oceur in the switches of Figs. 3 and 4 if the
trip failed to pass beyond the cam on the
end of arm y. This trip consists of a heart-
shaped cam 12 like that of Figs. 3 and 4,
which forms part of a frame 13 having a
cut-away portion between cam 12 and pro-
jection 14. This projection has a spring
blade 16 connectec{J to -its rear surface to
which s connected a pin or projection 17,
projecting through an orifice in-line with
the active face of cam 12. This frame 13
is pivoted to a bracket or frame 15 and also
connected thereto by spring 27. The frame
13 has also a tongue 18. The bracket is
supported so that the tongue 18, like the
tongue 9 of the trip shown in Figs. 3 and 4,
will be in line with a groove in the drum.
The frame 13 is brought into action by the
cable pressing upon t%e tongue and moved
out of action by the spring: )

Asmay be seen, in the winding of the drum
if for any reason the cam 12, corresponding’
to the cam 7 of the trip of Figs. 8 and 4,
should not pass beyond the cam z in the re-
verse movement of the drum, the pin 17 will
strike the cam 2z and bring the blade of the
controlling switch back to its initial position.

Having now fully described my invention,
what I claim and desire to protect by Let-
ters Patent is:— ' -

1. In an apparatus of the character de-
scribed, a controlling switch device compris-
ing. in combination, two contacts, a pivoted

- switch blade adapted to swing from one con-

tact to the other, a pivoted arm, projections
thereon, one adapted to engage said blade
and move it from its position of tight en-
gagement with one contact toward the other
contact, and the other adapted to engage
snid blade and move it from its position of
tight engagement with the second contact
toward the first contact, and a spring con-
necting said arm and said blade adapted to
be thrown into tension during the movement
of the arm until one of its projections en-
aages and releases: the blade and to there-
after snap said blade into engagement with
the other contact. o

2. In an apparatus of
scribed, a controlling switch device compris--
ing, in combination, two contacts, 8 piyo d
switch blade adapted to swing from one con-
tact to another, an arm pivoted on the axis
of the switch blade and normally occupying
n position parallel thereto when the switch
blade is engaged with either contact, means

‘{o swing said arm from one to the other of

its normal positions, a spring connecting said
arm and blade adapteg to be thrown into
tension during the swinging movement of
the arm, and means on the arm adapted dur-
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ing its movement to engage and move said
blade out of tight engagement with its con-
tact thereby permitting the spring to act to
throw said blade into engagement with the
other contact. )

3. In an apparatus of the character de-
scribed, a controlling switch device compris-
ing, in combination, two contacts, a pivoted
switch blade adapted to swing from one con-
tact to another, an arm pivoted on the axis
of the switch blade and normally occupying
a position parallel thereto when the switch
blade is engaged with either contact, means
to swing satd arm from one to the other of
its normal positions and projections carried
on opposite sides of said arm and springs
connecting said blade with the vespective
projections, said blade being in line of travel
of ome of said projections when the arm is
swung as aforesaid ; whereby the blade is first
moved from tight engagement with one con-
tact by means of said projections and then
snapped toward the other contact by the
spring that is thrown into tension during
the movement of the arm..

o

4. In an apparatus of the character de-

scribed, a controlling switch comprising, in

combination, two sets of contacts, each com-
prising a contact adapted to hold the switch
blade relatively loose and one to hold it
relatively tight, a pivoted switch blade
adapted to swing from one set of contacts to
another, a pivoted arm, projections thereon
adapted, toward the completion of the
swinging movements of the arm, to engage
said blade and release it from the tight con-
tacts respectively, and a spring connecting
the arm and the blade adapted to be thrown
into tension during the movement of the arm
to snap the blade, after its release from a
tight contact, out of engagement with the
corresponding loose contact and into en-
gagement with the other set of contacts.

In testimony of which invention, I have
hereunto set my hand, at Philadelphia, on
this 4th day of June 1909.

FRANE EDWARD LUTZ.

Witnesses:

M. M. Hamivron,
A. M. Usan.
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