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To all whom 1t may concern:

Be it known that I, Gouy C. Grabie, a
citizen of the United States, residing at
Minneapolis, in the county of Iennepin
and State of Minnesota, have mvented cer-
tain new and useful Tmprovements i Au-
tomatic IHoists; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it
appertains to make and use the same.

My invention has for its object to pro-
vide an improved automatic hoist especially
adapted for use in the erection of buildings
for elevating the building material from
the ground to one of the upper stories.

More particularly stated, this invention
relates to hoists of this character which em-
ploy reversely movable cars, frequently des-
1onated as scales, which are arranged the
one to approximately counter balance the

other, and the one to move upward while

the other is moving downward. _

The chief feature of my present inven-
tion is directed to an electrical controlling
mechanism for controlling and regulating
the movements of the cars or scales.

This improved mechanism, as well as
other minor but novel features of this in-
vention are illustrated 1 the drawimgs and
will be hereinafter described and defined
the claims. '

In the drawings like characters indicate
like parts throughout the several views.

Referring to the drawings, IMigure 1 15 o
view partly in elevation and partly m sec-
tion and with some parts shown 1n diagram
only, showing a holsting mechanism -~ to

which mv invention is applied. IMg. 2 is a

view partly in elevation, but principally m
diagram, illustrating the construction and

arrangement of the automatic electrical con-

trolling mechanism. Fig. 3 is a detail
elevation, showing one of the stop switches.
Fig. 4 is a plan view of the parts shown in
Fig. 3, some parts being broken away. Iig.

5 is a plan view, showing the windlass mech-

anism and motor for driving the same. I1g.
6 is a side elevation of the parts shown 1in
[ig. 5. Tig. 7 is a vertical section taken on
the line o7 «° of Fig. 5. Fig. 8 is a section
taken approximately on the line #® @* of
Fig. 7; and Fig. 9 1s a detail 1n section on
the irregular line »° 2° of I1g. 7, some parts
being broken away.

The numeral 1 indicates what may be des-
1ignated as the floor of the first story, and
the numeral 2 the floor of one of the upper
stories, the latter having an openlng 3
through which the cars or go-called scales
are adapted to pass. These cars or scales
4, as shown, are guided for vertical move-
ments by vertical guide cables 5 attached to
the floor 1, and at their upper ends to a
framework 6 which 1s supported by the floor
2 and 1s frequently designated as the horse.
The two cars 4 are attached one to each end
of a hoisting cable 7, which cable 1s passed
over guide sheaves 8 on the horse 0, under
aguide sheaves 9 journaled to the floor 1 and
around a driving sheave 10, around which
latter the cable 1s g1ven several turns so as
to give the proper friction between the said
cable and driving sheave. This driving
sheave 10 1s loosely journaled on a shaft 11
of the windlass mechanism which shaft, as
shown, 1s mounted in suitable bearings 12
on a suitable supporting base or frame 13.
The sheave 10 is shown as provided with a
brake drum 14 and with a half-clutch 15
with which half-clutch cotperates a shding
half-clutch 16 located on but carried by the
shaft 11. The half-clutch 16 1s adapted to

‘be thrown into and out of engagement with

the half-clutch 15, at will, by means of a
shipper lever 17, shown as pivoted to a lug
18 on one of the bearings 12. A brake strap
19 of the usual construction cooperates with
the brake drum 14 and is adapted to be op-
crated in the usual way by a lever 20, to
which the ends of said strap are eccentrically
pivoted. _

The motor 1s of the usual construction,
and of the parts thereof 1t 1s only desirable
for the purposes of this case to note the
combined case and supporting frame 21,
which i1s shown as secured to the base frame
13, and the armature 22, the shaft of which
at one end carries a spur pinion 23, and at
its other end a brake drum 24. In the ar-
rangement shown, the pinion 23 meshes with
an 1ntermediate gear 25, journaled on a
bearing 26 secured to the base frame 13, and
this intermediate gear 25 meshes with a large
spur gear 27 secured to the windlass shaft 11.

For cooperation with the brake drum 24
of the armature shaft, a pair of metallic
brake straps 28 are provided, and these, as
shown, are pivotally supported at their up-
per ends by a bracket 29 rigidly secured to
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the motor cascsor frame 21, A nutted bolt
50 18 passed through the depending ends of
the brake straps 28, and a cotled spring 51
15 compressed between the end of sard bolt
ald the depending end of the adjacent strap
28. "The force of this spring 31 will claanp
the brake straps 28 onto the drum 24 with
suthcient rorce to stop the motor and pre-
vent rotation of the armature thereof, both
under the magnetic driving force and the
reverse torce imparted thereto by the weight
of the load. The brake straps 28 ave adapt-
ed to be forced apart and away from the
drum 24, against the tension of the spring
31, by the cam acting head 32 of a pivoted
arinature equipped lever 83, shown in ig.
0, when the armature of said lever 1s drawn
toward the right with respect to Ifig. 6 by a
magnet 34, which magnet, as will presently
be noted, 18 connected 1n series with the ar-
mature of the motor. |

On the mterinediate portion of the wind-
lags shaft 11 18 w loosely journaled windlass
drum 35, one rum of which 1s formed with
an 1nteimal groove 36, the purpose of whieh
witl presently appear. The driving gear 27
15 provided with one or more, as shown with
three, rigidly secured bearing Dbrackets 37
that project mto the concave flange of the
windlass drum 35, Journaled in the pro-
jecting end of each bracket 87 1s a short
rock shatft 38 disposed radially with respect
to the axis of the windlass shaft 11. At
their outer ends, the rock shafts 38 are pro-
vided with T-heads or diametrically ex-
tended arms 39, on both ends of which are
mounted small clutch shoes 40 that are
acdapted to bear against the opposite sides
of the annular channel 36, as bzst shown in
Ifigs. 7 and 9. At their inner ends the said
rock shafts 38 arve provided with armature
equipped arms 41 that are subject to magnet
colls 42 located adjacent thereto and carried
by the driving gear 27. The terminals of
the magnet coils 42 are connected to contact
rings 43 and 44 carried by the gear 27, and
these contact rings are in constant engage-
nent, vespectively, with relatively {fixed
brushes 43* and 44* As 1s evident, when
the coils 42 are magnetized the rock shafts 38
and 39 will be oscillated and the clutch shoes
40 will be pressed against the opposite sides
of the channel 36, thereby frictionully cou-
pling the windlass dram 35 to the driving
gear 27. The manner in which this is ac-
complished will hereinafter more clearly ap-
pear. As shown, the windlass shaft 11 is
provided at one end with a capstan 46 of
the usual construction. .

The sc-called tripping contacts are pref-
erably arranged in upper and lower pairs
there being two such contacts in each car
or scale 4.  As shown in the drawings, each
of these tripping contacts comprises a lever
47 and cobperating rocker arm 48 pivotally
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supported by a cross bar 49 of the vertical
supporting rod 50.  This supporting rod 50
iy be rigrdly supported mnoany suitable
way from the Hoor 2 with cne pair of {rip-
ping contacts above the {loor and one palr
below the same although, of conrse, this ar-
rangement may be varvied. The levers 47
are shown as provided with nsulated free
ends 51 that are adapted to be engaged by
the correspoending car or scale 4 under up-
ward movenients of the latter, and to be
thereby forced into 1nopeirative positions
shown in Figs. 2 and 3. On the rocker arms

48 are push lugs 48% wanich when moved up-

ward are adapted to force the codperating
fevers 47 downward mto operative positions.
The vertically alined rocker arms 48 are
connected for common movewments by oper-
ating rods 52. When the upper. left hand
contact lever 47 15 moved downward mto an
operative pesition 1t engages with the con-
tact 533 when the lower left hand contact
lever 47 15 thus moved mto an operative po-
sition 1t engages a contact 54; when the
lower right hand contact 47 13 moved 1nto
an operative pesttion 1t engages with a con-
tact 55, and when the upper right hand con-
tact lever 47 1s moved 1nto operative position
1t engages with two contacts 56 and B7.

The current which supplies the motive
force 1s conveyed by supply leads 58 and 59.
The lead 58, as shown, includes the coil of
the bralke mapgnet 34 (see Hig. 2) and ex-
tends to one terminal of the motor armature
22 through the usual commutator connec-
tion.

The numerals 60, 61, 62 and €3 indicate
fixed contacts of the motor reversing switch,
which contacts are arranged in pairs consti-

- tuting upper and a lower series.

The numeral 64 indicates the movable
contact of the said switch. This movable
contact 64 1s carried by a core 69, which lat-
ter 1s arranged to be moved vertically by a
solenoid 70 (see Fio. 2).

In Kig. 2 the numeral 71 indicates a rheo-
stat of standard construction, and the
numeral 72 indicates a series of relatively
fixed rheostat controlling contacts.

The numeral 73 indicates the rheostat con-
trolling lever, to the end of which, as shown,
1s pivoted a small bell crank 74 carryving a
contact wheel 75 at the free end of its arms.
This contact wheel 75 moves over the fixed
contact 72. The other arm of said bell
crank 74 1s, as shown, connected by a short
link 76 to a core 77 which 1s arranged to be
actuated by a pair of solenoids 78 and 79.
The movements of the controlling lever 73
are preferably retarded by an ordinary cyl-
inder and piston dash pot 80.

The wire 59 which constitutes one of the
supply leads extends to the upper member
of the fixed rheostat controlling contact 72,
and from this upper fixed contact or from
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the said lead 59 a contact wire 81 extends to
once terminal of the series of coils which
make up the rheostat 71. From the other ter-

minal of the rheostat a tap wire 82 leads to

the ends of the lowest member of the said
fixed contact 72. Other tap wires 83 and 84
lead from the intermediate portions of the
rheostat to the second and third contacts 72,
counted downward with respect to Ifig. 0.
The controlling lever 73 1s connected by a
lead wire 85 to the upper and lower contact
G0 of the reversing switch. A lead wire 86
connects the upper and lower contacts 62 of
the reversing switch. Another lead wive 87
connects the upper and lower contacts 61 of
the reversing switch to the other terminal
of the motor armature 22 through the usual
commutator connection. The other termi-
nal of the field of said motor 1s connected by

a lead wire 88 to the upper and lower con-
tacts 63 of the reversing switch.

The contact brushes 48* and 44® which are
in electrical connection with the coils of the
clutch magnets 42 are 1 a shunt from the
supply mrcmt through wires 89 (see Figs.

2 and 7

The solenoid

70 whiceh actuates the re-

versing switch 1s interposed in a shunt from
the %upply circuit,

which shunt includes
2 wire 90 extended from the main lead
59 to the upper right hand contact 56
of the automatic tripping mechanism. 'The
two upper contact levers 47 are connected
by a short wire 91, and this wire 91 1s
connected by a wire 92 to the lower right
hand contact lever 47. The two lower con-
tact levers 47 are connected by a short
wire $3, and this wire 93 1s connected by a
short wire 94 which connects with the sup-
ply lead 58. The upper contacts 53 and 57
are connected by a short wire 95, and the
two lower contacts 54 and 55 are connect 2
by a short wire 5% The said wire 95 1s con-
nected by a wire 96 to one terminal of the
solenoid 78, and the other terminal of said
solenoid is connected by a wire 97 to the
qupply lead 59. The said connecting wire
952 1s connected by a wire 98 to one terminal
of the upper solenoid 79, and the other ter-
minal of said solenoid 1is connected by a wire
09 to the said wire 97 and through the latter
to the supply lead 59.

Operation: It should be here stated that
normally, or when the circuit i1s broken at
the contact levers 47, the movable reversing
contact 64 which in Fig. 2 1s shown in an
intermediate position will, however, be 1n a
lowered position and in en oagement with the
lower reversing contacts CO Gl 62 and ()3
and also at such time the mn’mc,t wheel T
2 1s shown 1n an 111tt,1‘l"1’1L~
diate position will, nevertheless, be lowered
and 1n enﬂ'agement with the lmvermo%t of

the fixed contacts 72, which latter 1s a dead

contact, and serves glmply to keep the wheel

[ =

8

in proper alinement with the other contacts
T2, As s evident, when the wheel 75 15 in
cngagement with the lowermost or dead
Uuntaul 2, the *-up]}hr cireuit to the motor 1s
broken and the motor is then dead.  We will
assune that the right hand car 4, ag 51‘10\\11
in e, 1, 18 down and that the left hand c:
15 Up, cllld that 1t 15 desived to cause the 'sfud
right hand car to move to the upper floor 2
fmd of course, the left hand car to move to
the ﬂmtmd Acor. To do this, all that 1s
necessary 1s to raise the right hand operat-
g rods 52, thereby aunultfulemlsgly rocking
the upper and lower right hand rockers 48
and causing the push lugs 48* thereof to
move the upper and lower right hand con-
tact levers 47 1nto engagement with their co-
operating contacts 55, 56 and 57. When the
said ]:'ioi: t hand levers 47 are moved into
(}p(,rdtiw, positions just stated, the circuit is
closed through the motor IEVlelIl o solenoud
70 and through the resistance 1@0111.;1‘[111*9
solenoids 78 and 79. The solencid 70 upon
being energized acts upon the core 69 and
ralses the movable reversing contact 64 into
engagement with the upper fixed contacts
60, 61, 62 and 63, thereby reversing the di-
rection of the current through the motor;
and the solenoids 78 and 79 bemrr Lneruued
raises the core 77, lever T3, and wheel 7 D,
moving the said wheel to its extreme uppcr
mest pomtmn and 1nto engagement with the
uppermost fixed contact 7‘4 thereby closing
the circult through the motor and causing a
maximum flow of current through the same.
This will, as 1s evident, throw the motor into
action 1n a direction to cause the right hand
car 4 to travel upward and the left hand car
4 to travel downward. It will be noted that
when the contact wheel 75 15 1n engagement
with the said uppermost contact 72, the cur-
rent frem the supply line will pass dirvectly
through the motor and will not pass through
the 1110:: stat 71, while when the said wheel
75 is in engagement with any one of the
intermediate contacts 79, the current to the
motor will be caused to pass through more
or less of the rheostat. In this way, a vari-
able resistance 1s 1nterposed in the supply
circuit to the motor, thereby making 1t pos-
sible to vary or control the s:peed of the
motor. When the said right hand car, in
its upward movement, close v ‘1ppro.;1.ches
the upper Hoor 2, a suitable porticn ot the

car or part carried by the car comes first

into engagement with the free end of the
lower 11911t hand contact lever 47 and moves
the latter into its raised or moperative posi-
tion, thereby breaking the circuit of the
upper solenoid 79. When the solenoid
is thus deénergized the core 77 i1s by the
lower solenoid 78 moved downward so as to
cause the contact wheel 75 to move into en-
oagement with one or the other of the inter-
mediate contacts 72, and this has the effect

70

75

80

85

90

95

100

105

110

119

120

O 125

130



T

190

19

20

30

39

40

c
C

GO

65

e

of throwing more of the coils of the rheo-
stat T1 into cirenlt with the motor, thereby
mereasing the resistance of the motor cir-
cuit and causing the motor to materially
slow down. When the said right hand car.
under continued upward movement, very
closely approaches the limits of its extreme
upward movenient, it comes into contact
with the upper right hand contact lever 47
and thereby moves the same into its raised
or 1noperative position, thus moving the
same out of engagement with the contacts 56
and 57, thereby simultaneously breaking the
circuit to the reversing solenoid 70 and to
the lower regulating solenoid 78. When the
sald lower solenoid 70 is thus deénergized
the core 77, lever 73 and contact wheel 75
drop by gravity to their lowermost positions,
and the said contact wheel again remains in
engagement with the dead contact 72; and
when the said reversing solenoid 77 is de-
energized as just stated, the movable revers-
ing contact (4 drops by gravity into engage-
ment with the lowermest contacts 60, 61, 62
and 63, thus assuming a position for revers-
ing the current through the motor as soon
as the motor circuit is again closed by an
upward movement of the contact wheel 75
into engagement with the live members of
the contacts 72.- It is here also important to
note that the variable resistance device above
described also affords means for gradually
decreasing the resistance and, hence, grad-
nally increasing the current supply to the
motor, so that the said motor will be started
gradually. - It 1s, of course, clear that a de-
creasing resistance in the motor circuit talkes
place when the contact wheel 75 moves up-
ward, and that conversely, an increasing re-
sistance in the motor circuit takes place
when the said contact wheel 75 moves down-
ward. It will also be understocd that the
dash pot 82 assists in prolonging or retard-
ing the movements of the contact wheel 75
from one position to another. When the
left hand car 4 is in a lowered position and
the right hand car 4 is in an elevated posi-

hand car to travel upward and the right
hand car to travel downward, this may be
accomplished by raising the left hand con-
trolling rod 52 so as to thereby move the
lett hand contacts 47 downward into engage-
ment with the coperating contacts 53 and
54. When the left hand ccntact levers 47
are thus moved into operative positions, the
same action takes place as when the said

right hand contacts 47 are moved into op-

erative pcsitions, except that the circuit
through the motor reversing solenoid 70 re-
mains open and the movable reversing con-
tact 64 remalns in its lower position in en-
gagement with the lower contacts 60, 61,
(2 and 63, in which position the current
through the motor is in a proper direction

ticn, and it is desired to cause the said left.

982,809

I to cause the motor to raise the left hand car

4 and lower the right hand car.

The windlass drum 385 may be coupled to
the windlass shaft 11 at any time, either
while the driving sheave 10 is or is not
coupled to the said shaft, simply by closing
the circuit 89 which supplies the clutch mag-
nets 42, Said circuit 89 1s normally broken,
but 1s adapted to be closed by means of any
suitable device, such as a push button 892
shown diagrammatically in Fig. 2. When
the said magnets 42 are energized, they rock
the armature equipped shafts 38 and thereby
cause the head 39 of said shaft to press the
clutch shoes 40 tightly into frictional en-
gagement with the opposite sides of the
annular channel 36 which is in the hollow
drum of the windlass drum 35.

The term “switch levers” as applied to
the levers 47 is herein used in a broad sense
to mclude any kind of means for making
and breaking the controlling circuits. The
term “rheostat” is used in a broad enough
sense to include any kind of a device for
varying the resistance of the electric circuit.
Lhe term “car” is also herein used in a
broad sense to include any kind of a carrier.

What I claim is: |

1. In an electrical hoist, the combination
with a pair of cars and a motor having con-
nections for reversely moving the same up-
ward and downward, of electrical conneec-
tions to said motor including a reversing
switch, a rhecstat, a series of fixed contacts
and a codperating movable contact having
cennections for cutting into and out of the
motor circuit more or less of sald rheostat,
a magnetic controller for said reversing
switch, a magnetic controller for said mov-
able contact, and a switch lever for each car
having ccnnections to said two magnetic
controllers and arranged to be moved into
an 1noperative position when one of the
cars appreaches a limit of its upward move-
ment, and the other to be moved into an in-
operative position when the other car ap-
proaches a limit of its upward movement,

substantially as described.
2. In an electrical hoist, the combination

~with a pair of cars and a motor having con-

nections for moving the same reversely up-
ward and downward, of electrical connec-
tions to said motor including a reversing
switch, rheostat, fixed contacts and a co-
operating movable contact with connections
tor cutting into and out of the motor circuit
more or less of said rheostat, a magnetic
centroller for said reversing switch, a mag-

-netic controller for said movable contact,

upper and lower pairs of switch levers with
electrical connections to said two magnetic
controfers, and means for moving said
switch levers into inoperative positions, to
thereby demagnetize the said two magnetic
controllers when the said cars approach
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limits of their upward movements, substan-
tially as described.

3. In an electrical hoist, the combination
with a pair of cars and a motor having con-
nections for reversely moving the same up-

ward and downward, of electrical connec-

tions to sald motor including a rheostal,
fixed contacts and a codperating movable
contact with connections for cutting into
and out of circult more or less of the rheo-
stat, 0 magnetic controller for said movable
contact, and switeh levers having connec-
ticns to said magnetic controller, the one

wwiteh lever being arranged to be moved

into an open position when one of the cars
approaches the limit of its upward move-
ment, and the other to be moved 1nto an m-
operative position when the other car ap-
proaches the limit of its upward movement,
substantially as described.

4. In an electrical hoist, the combination
with a pair of cars and a motor with connec-
Lions for reversely moving the same upward
and downward, of electrical connections to
said motor including a rheostat, fixed con-
tacts and a cooperating movable contact, a
magnetic controller for said movable con-
tact including a core and two solenoids co-
operating with said core, switch levers ar-
ranged in upper and lower pairs and having
electrical connections to said two solenoids,
one upper and one lower switch lever being
arranged to be moved into 1noperative po-
sitions when one of the cars approaches the
limit of its upward movement, and the
other upper and lower contact switch levers
being arranged to be moved into inoperative

position when the other car approaches the

Jimit of its upward movement, whereby the
said two solenoids will be deénergized one
after the other, substantially as described.

5. In an electrical hoist, the combination
with a pair of cars and a motor having con-
nections for reversely moving the same up-
ward and downward, of electrical connec-
tions to said motor including a rheostat and
a motor reversing switch, fixed contacts and
a cooperating movable contact having con-
nections for cutting into and out of circuit
more or less of sald rheostat, a magnetic

'F

f—

controller for said movable contact, a mag-
netic controller for said reversing switch, a
pair of contact levers, one thereof having an
clectrical connection to the magnetic con-
troller of said reversing switch, and both
thereof having electrical connection to the
controller of said movable contact, and one
of which switch levers is arranged to be
moved into inoperative position when one
of the cars appreaches the limit of its up-
ward movement, and the other of which
Jevers is adapted to be moved into an 1n-
cperative position when the other car ap-
proaches the limit of its upward movement,
substantially as described.

6. In an electrical hoist, the combination
with a pair of cars and a motor having con-
nections for reversely moving the same up-
ward and dewnward, of electrical connec-
tions to sald motor including a reversing
switch and a rheostat, fixed contacts and a
cobperating movable contact having con-
nections for cutting into and out of ecircuit
more or less of the rheostat, a magnetic con-
troller for said reversing switch, upper and
lower solenolds and cooperating core con-
stituting a controller for said movable con-
tuct, upper and lower pairs of switch levers,
one of said upper levers having an electri-
cal eonnection to the magnetic controller ox
said reversing switch, the two upper switch
levers having electrical connection to the
lower solenoid, and the two lower switch
levers having electrical connection to the
upper solenoid of said contact controller,
and one of which upper and one of which
lower switch levers i1s arranged to be moved
into an inoperative position when one of the
cars approaches the limit of its upward
movement, and the other upper and lower of
which switch levers are adapted to be moved
into inoperative position when the other car
approaches the limit of its upward move-

| ment, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.
GUY C. GRABLLE.
- Witnesses:
Marie Hozr,
F. D. MERCITANT.
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