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. a citizen of the United States, residing at

provements

Patented Juﬁe- 19, 1923. 1 .

'UNITED STAT ES-

-.-'--—-— - [ ol .

[P u o s —re

REINHOLD A. NORLING, OF AURORA, ILLINOIS, ASSIGNOR TO INDEPENDENT PNEU-
MATIC TOOL COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF DELAWARE.

 PORTABLE POWER HOIST.

To all whom it may concern: |
‘Be it known that I, ReinmoLp A. NORLING,

Aurora, in the county of Kane and State of
Illinois, have invented new and useful Im-
in Portable Power Hoists, ol

 which the following is a specification.

This invention relates to a portable power

- hoist.

10

The main objects ot the invention are as
follows: first, to locate the motor or prime

“mover which drives the rotary drums ot the

“hoist proper on the outside of the drum cas-

15

20

ing, so that the motor may be readily acces-
sible for repair, oiling,

the parts of the hoist proper interfere with
or hinder ready access to the motor and 1ts
parts; second, to provide a connection be-

tween the crank shaft or like part of the
motor and the main shaft of the hoist
so that the motor may be removed

proper,

. entirely from the hoist proper without dis-

30

turbing any of the parts and connections of
the hoisting structure, thereby permitting a

replacement of a worn or injured motor by
a new

or cable has been wound upon or unwound
from  the drum to the extent required;

fourth, to provide adjustable means for that

~ purpose, that is, to permit the operator to

40

~ respective drums, and
mum length of cable with only one strand
wrapped about each

45 means whereby the parts which effect the re--

. the starting ',}*alve-rof—the motor is opened;’
and seventh, to provide

60

larly pointed out in the appended claims.

the parts for stopping the
between where the rope

letely upon the drum
therefrom; fifth,

adjust readily
motor at any point
or cable is wound comp
and unwound completely

to provide two drums, with - the driving

mechanism between them, so as to gain a

halanced construction and furthermore to

require the use of a single cable or rope by
having the ends of the rope attached to the
thus permit the maxi-

drum ; sixth, to provide

versing of the motor will be shifted or
moved into their- effective positions before

for connecting the ends of
drums. o R __

The invention consists further in the mat-
tars hereinafter described and more particu-

the cabl_e to the

. on line 4—4 of Fig. 35
“end of the rope or cable clamped
a rope clamp of my

: and other attention
that it may require, without having any ot

W ONe; third; to provide means for auto-
“matically stopping the motor when the rope

_ ‘cured thereto by
an efficient clamp

Tn the :accompé.nyilig dl'awings-é- -

Figure 1 is a front elevational view of a
in accord-

portable power hoist constructed
ance with my invention; *
Tigure 2 is a side view thereof;

TFigure 3 is an enlarged vertical sectional

~view taken on line 3—3 of Fig. 1; -

60

 Figure 4 is a vertical sectional view taken

Figure 5 is a fragmentary end elevational
view of one of the drums and showing one

invention ;
Figures 6 and 7
views taken on line 6— and line {—, respec-
tively, of Fig. 53 o

Figure 8 1s 2 fragmenta.ry-”'horlzontal Sec-

tional view taken on the indirect line 8—38
of Fig. 25 - . T
9 is a vertical sectional view taken

- Figure
on line 9—9 of Fig. 8;

t-heret_(}"?‘:by-.

are enlarged sectional

70

75

Figure 10 is a view taken on line 10—10

of Fi1g. 95 ER
" Fioure 11 is a perspective view Ol

_ " [ ]

shift bar of the automatic stopping.

Figure 12 is a perspective view of one of

device;
80
the adjustable stop members of such device:

Tioure 13 is a perspective view of the rope

or cable guide and shoe of suck
showing the two parts thereot separated;
Fioure 14 is a side view of a hoist em-

bodying the features of my invention, but

showing an electric motor attached to the
“drum casing thereof

instead of a pneumatic

motor as shown in the preceding figures;

and _
Iigure

necting the driving

15 shows a form of ,clutéh for con-
shaft of the hoist with

such device and

85

90

the armature shaft of said electric motor

when such shafts are in alignment. o
As illustrated in the drawings, a portable

power hoist emhodying the features of my

invention comprises two main parts, the hoist

'95 : .'

ﬁroper and the prime mover or motor:. The .
oist proper. comprises a hollow casing 1 - .

having a mid:frame 2, and drum covers 3.3
‘on opposite sides thereof, the parts being se-
clamp bolts 4, as shown.
Through the casing 1 extends a stationary -
its ends supported 1.

drum shaft 5 having

‘the end webs 6 of the drum covers, as shown
in Fig. 4. The central

portion of said shaft
5 is mounted in a supporting web 7 made

~ part of the mid-frame 2. Located in the cas-

100

105



10

‘ing 1 are two rotatable rope or cable drums

8, 8, both made alike with one on each side
of the web 7 and surrounding the station-
ary shaft 5. Kach drum 8 is provided at

the ends thereof with hubs 9, 9, made to
have race-ways for roller bearings 10 bear--
ing-against the stationary shaft 5. The roll-

ers 10 are kept in place by collars 11 secured
to the hubs 9 by screws 12, 12. The shaft

5 1s pressed into the weh 7 through a fixed

~ bushing 13 extending between the roller

15

20

‘bearings 10 at the inner ends of the drums

8, and thus serves to prevent the drums from
moving into contact with the central web 7.
The end webs 6 are also provided with fixed
bushings 14 extending inward toward the
roller bearings 10 at the outer ends of the
drums and -serve to hold the latter from
movement into contact with the drum covers
3. In short, the bushings 13 and 14 prevent
the drums from movement along the station-
ary shaft 5, but do not interfere with the ro-

tation of the drums abont said shaft. Fach

28

30

~drum 8 is provided in its outer surface with

a continuous spiral,K groove 15 extending
about the drum from the inner to the outer
end thereof and of a size to receive a rope
or cable 16. With said hoist a single cable
16 1s employed, one portion of which wraps
1in a single layer around one drum and the

- other portion wraps in a single layer around

85

40

45

. b0

. 5B

the other drum, with the loop at the mid-
portion of the cable trained about a grooved
pulley or sheave 17 outside of the casing 1

and journaled for rotation on a frame 18

carrying a swiveled hoisting hook 19. The
looped portion of the cable 16 passes out of
the drum casing 1 through a suitable open-

ing 20 extending across the front of the

casing, as shown in Fig. 1. . o

Located in the casing 1 and extending be-
tween the drums 8, 8 below the bushing 13
18 a shaft 21 arranged transverse to the drum

shaft 5 and provided between its ends with
‘a worm 22 in mesh with a worm gear 23,

keyed or otherwise fixed to.a shaft 24 ar-

ranged at right-angles to and below the

shaft 21, as shown in Figs. 3 and 4. Said
shaft 21 is supported at its ends in the casing
1 by roller bearings 25, 26 and an end thrust
vearing 27 adjacent the latter, as shown in
Fig. 8. Said thrust. bearing has two ball

races 28 loosely mounted both in the casing

1 and on the shaft 21, so that said worm
shaft 21 may be pulled out of the drum cas-

1ng after the motor has been removed there-

from, without removing or disconnecting
- any of the other parts of the hoist.

- screw 29 holds the end thrust bearing in

80

place. The mid-frame 2 has its lower por-
tion 30 curved downward about the worm

gear 23 to provide an oil chamber so that
‘sald worm gear may be immersed in oil ap-

proximately up to its center, the oil sight 31
of Fig. 4 being for the purpose of showing

-

The

-outside of the loop, as shown in Fig. 7.

1,459,032

the level of oil in the casing. The shaft 24
extends through the oil chamber 30 and has
its ends journaled in the end webs 6 of the

“drum covers on roller bearings 82, 32. as

shown in Ifig. 4. The worm gear 23 is con.
trally located on the shaft 24, the portions of
the shaft on each side thereof having gear

pinions 33 fixed thereto or cut integral’ with

the shaft if desired. Said gear pinions 33

are alike and mesh with gear teeth 84 on the

inner ends of the drums 8. which as shown

are cut in annular flanges 35 on said drums.
But surtable gear wheels may be attached to
the drums in preference to cutting the gear

teeth thereon. The gear ratio between the
worm gear 23 and. the drums 8 mav he

gear pinions 33 on the shaft 24 and the
drameter- 'of the gears 35 on the drums R,
with the result that the speed and power for

lifting weights will be changed. The worn

80

changed by changing the diameter of the

22 has such a pitch that it will hold a load :

on the cable 16 suspended when the motor is
stopped or shut off or removed entirvely from
the casing 1. ' S '

One end of the cable 16 is secured to one
of the drums 8 and the other end of the cable
is secured to the other drum. In Iigs. 4.

2, 6, and 7, I have shown a method of fas-.
tening the ends of the cable to the drums.

The outer hub 9 of each drum is connectecl
with the cylindric body portion of the drum
by a radial web 36 spaced a distance inward
from the outer edge of the drum, thereby
providing an annular channel 37 having an
overhanging flange 38. Kxtending through

~said flange is an inclined slot or passage 39

opening at one end into the channel 37 and
at the other end through the outer face of
the drum. DBeneath said flange 38 at the
passage 39 1s a wedge-shaped lug 40, pref-
erably formed integral with the web 36.
The outer surface of said lug 40 is inclined
from the flange 38 downward to provide be-
tween such parts a wedge-shaped groove 41

with the passage 39 opening into the nar-

rowest end thereof. One end of the cable
16 1s 1nserted through the passage 39 into
the groove 41 and doubled upon itself to

form a loop 42, in which is placed a spool

or collar 43, causing the diameter of the loop

‘to be slightly greater than the larger end
of the groove 41. The strands of the cable

are laid in the groove 41 and the ecable

drawn tight, wedging itself and the spool
To prevent the loop

into the groove. 41.
from working out of the open side of the
groove 41, 1 provide a retaining member 44
In the -form of 'a cotter pin extending
through the flange 38 and the lug 40 on the
The

other end of the cable is connected with the

_other drum 8 in the same manner. By hav-

ing the ends of the cable secured to the
drums 8 at the outer ends thereof, it fol-

- 90

100
105
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115

120

130



lows that the upper ends of the cable will
be farthest apart when the distance between

)

1,459,032

the hoist and the load 1s the greateSt “and

will prevent the cable from twisting: - The:

cable is wound on the. drums, the latter ro-

tating in the same direction at the same

speed, only one layer of cable covering each

~ drum. the layers of cable fitting in the spiral

10

<
7 B

44)

45

50

“members 52, which

plication is a division of the p

grooves 15, 1n this way preserving the cable

and exerting the same power and
the same at all times.

speed on

For rotating the drums 8, 8, I provide 2 . | ter 1
bar 76 is such that the latter is moved across:

prime mover secured to the drum casing 1

on the outside thereof, and in the device:

illustrated the prime mover is in the form
of a pneumatic motor having a crank case
45, a crank case cover 46, and double acting
cylinders 47, 47 arranged V-shaped. as shown
in Fig. 1. The crank consists of a single

stud 48 formed integral with a counter-.

weight 49 on the worm shait 21, Said shatt
91 extends outward from the front of the
drum casing 1 through an opening 50 closed
by a plate 51 carrying the roller bearings

25, heretofore mentioned. Said plate 51 s

secured to the drum casing 1 by fastening

flange 53 on the crank case 45 for attach-
ing the motor to the drum casing. In the
cylinders 47 are pistons (not shown) hav-

ing connecting rods, only one 54, ‘being

shown in Fig. 3, extending to-the crank pin

48 and provided with straps 56, 57, respec-
tively, engaging about the crank pin 48 with
a bushing 58 interposed between such parts.
The crank case cover 46 is provided with a
tubular extension 59 extending outward
therefrom in alignment with the worm shaft
91 and in which is mounted a hollow shaft
60 having at its inner end a disk or flange
61. This is located in the crank case 45 and
has removable connection with the crank pin

48 in the manner shown and described "1

my co-pending application filed November
3, 1921, Serial No. 512,503, and which ap-

Applied about the portion of the shaft 60.
in the ¢rank case 45 between the cover 40

and the disk 61 is an eccentric 67 surrounded

by two eccentric straps 68, 68 connected with

valve rods 69, which have pivotal connec-

60

. sald cylinders.

tion at their upper ends. with reciprocating

valves (not shown) of the engine cylinders,
“as shown in Fig. 13,s0 as to control the 1n-

let and exhaust of motive fluid to and from
The eccentric 67 has an in-
ternal diameter greater than the shait 60,

while its outer diameter is made eccentric
to the internal diameter thereof. The ec-

centric 67 is shifted for reversing the op-
eration of the motor.

- centric is shifted to one position. the motor

65

will run forward and wind the cable on the
drums ; while, if shifted to the opposite posi-
tion, the motor will reverse and unwind the

cable from the drums. _
ing of the eccentric for such purposes I
provide - the construction shown and  de-

pulling
also pass through a.

resent one.

Thus, when the ec-

To effect the shift-

seribed in detail in my said co-pending ap-
plication. Generally, this construction 1n-
clndes an eccentric shifter 71 slidably mount-
od in the hollow shaft 60, and. a rack bar
76 extending across the shaft.60 within the
eccentric 67. This bar 76 extends through

glots in the shaft 60 and engages the eccen-

tric on the inside and supports it.. The con-
nection between the shifter 71 and the rack

the.shaft 60 when the shifter is moved, thus
changing the eccentricity of the parts and

“effecting a reversal of the motor.

70

Gt

S0

For moving the shifter 71 endwise from

the exterior of the motor, I provide on the

outside thereof a control lever 81 having

the shape shown in Fig. 1 and provided at &

its center with a hub 82, from opposite sides
of which extend the arms 83, 84. To the
outer ends of -said arms are connected de-
pending chains 85,
at their lower ends, as shown in Fig. 1. DBy
will run forward and wind, the cable on the
drums 8, whereas by pulling down on the

chain 86 the motor will‘run reverse and un- .
wind the cable from the drums. To effect
this. the control lever 81 1s connected with

o
A 1

86, having handles 87, 85
M)

down on the chain 83, the motor

the chifter 71 by the following construction, -
which causes endwise movement to be given

‘to the shifter 71 upon the actuation of said

control lever. The hub 82 of said control

lever'is rotatably mounted on the extenston

59 of the crank case, there being a bushing.

39 inserted bétween such parts, as shown i
Fig. 8. The bushing and hub arc connect-
ed together so as to turn i umnison. this be-

100

ing accomplished in the specific form of con-

‘struetion shown by providing such parts at
their inner ends with flanges 90, 91, respec-,
connected together by fastening

tively, co .
members 92. 92. The hub 82 extends beyvoncl

‘the outer end:of the tubular extension »d to
‘provide a space into which extends the outer
“end of the shifter 71. Mounted on the re-

duced outer end of said shifter is an annular

‘collar 95 bearing against the outer end of the
bushing 89, as shown in I1g. 3. The outer

«ide of said collar 95 bears against a shonl-

der formed on the hub 82. By such construc-

“tion the collar 95 is clamped between thehub
120

82 .and bushing 89, and moves endwise with

such parts in the shifting of the member 71.
-On opposite sides of the collar 95
‘97, 98, keved to the shifter 71. “The outer

are collars

ond 101 of the shifter 71 1s threaded to re- -

ceive a clamp nut 103, which holds the col- 1=

lars 95, 97 and 98 in :place.: The - outer end

»

“of the hub 82 1s also threaded to receive a

cap member 104 to close the opening 1n the
hub. For moving the shifter 71 endwise
when the control lever 81 is operated, 1 pro-

e

130
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." -

vide a- means for accomplishing such pur-

pose, one form of which inc¢ludes a stud

105, shown 1n dotted lines in Fig. 3. Said
stud 103 is held in a fixed or statlcnarb po-
sition by being screwed into the tubular ex-
tension 59° of the crank case, and has its
outer end projecting into a slot, 106 formed
in the bushmg 89. Said slot 106 1s milled
spiral in the center and straight at its ends

so that upon the rotation of the bushing by

“the control lever 81 the shifter 71 w ill be

15

moved endwise during the path of move-
ment of the stud 105 thrcurrh the spiral

portion of the slot 106 and thus eftect the

shifting of the eccentric 67 for reversing the
motor. The ends of the slot. are made
strawht in order that the hub 82 may havea
pftrtml rotation without moving the mem-

N ber T1 endwise and thus peumt the shaft-

20

25

member 111.

30

35

40

0

ing of the eccentric to be completed before
the starting valve of the motor is opened
and the motor started.

The starting valve 1s constr ucted as fol-
lows, The stertl.ug valve is located between
the valve cylinders 107, 107 (Fig. 1) and in-
cludes pipes 109, 110, which are coupled to-
gether at their meetmg ends by a coupling

provided with a tubular extension 112 ar-
ranged at right- angles to said pipe, asshown

in ]':'10* 3. Screwed into the open end of
. the extension 112 is a plug 113, which car-
ries a nipple 114, to which is connected an
~air supply hose or pipe (not shown).

The

.ug 113 1s provided at its inner o

a wall having passages 115, which open into

a chamber 116 formed in the extension 112.

- Said chamber communicates with a chamber

117 in the pipe 110 through a port 118,
which is normally closed by a valve 119.
Said Valve has a stem 120 shidably

vided with an outwardly projecting
121.

the valve casing and connected therewith by

a pivot pin 124. Said trigger 122 1s” pro-
vided with a depending luInr 125, which op-
erates against the outer end of the valve
stem 120 for moving the valve into open po-

sition to permit motive fluid to enter the

- chamber 117 and thence flow into the power

-
s L

S 4

cylinders of the motor through the - pipes

3 109 110. The valve 119 is normally held in

a closed position by a spring 126, located

1m the chamber 116, as shown. The trigger

122 1s normally maintained in position with
1its lug 125 out of contact with the outer end
121 of the valve stem by a spring 127, one
end being connected with a lug 128 fixed on

~ the valve casing 112 and the other end con-

nected with the trigger 122. One of the

arms 129 of the trigger i1s provided at its
outer end with a ba,ll 130 retamed n a socket

g

Such end of the pipe 110 1s

mounted
‘at its inner end in the plug 113 and at its
“outer end in the casing 112 and is there pro-

gart
For operating the valve, I provide a
trigger 122 mounted between ears 123 on

1,459, 032

131 secured to the upper end of a rod 132
which extends downward towards the hub’
82. The lower end of said rod is provided
with a ball 133 on the inner end of a bolt

134 clamped to an upright lug 135 formed
integral with the hub 82. The spring 127 is

made strong enough not only to maintain
the trigger 192 in its Inoperative position,
such as shown in full lines i in Iigs, 1 to 3,
but also to hold the rod 132 in a vertical po-
sition and thus maintain the control lever
81 in its.neutral position, such as shown in
full Lines in Fig. 1.
of said lever is pulled downward by a

operator grasping either one of the handles

‘87 or 88, the hub 82 is partially rotated,

Thus, when either end |

8C

carrying therewith the lug 135 and causing -

a downward pull to be exerted on the rod
132, which operates the trigger for opehing
the valve 119 and then starts the motor.
When the parts are thus moved, the rod 132

~assumes a position at an angle to the verti-

cal, the spring 127 always tending to re-
store the rod and the control lever 81 to
their normal or neutral position, so that,
when the operator releases his hold on the
handle grasped by him, said spring will act
to return the parts to the position referred
to and stop the motor by allowing the valve
119 to close

For automatically stopping the motor
when the cable or rope has been wound in

85 .
90

95

one layer on each drum and thus prevent

damaging the cable by winding 1t 1n two
layers on the drums in opposite directions;
and further prevent the load being pulled

100

up against the hoist casing with a hkehhcod_ .

of 1u]ur1nn' the same, should the operator

fail to stop the moﬁgr before that happens,
and also to stop the motor before the ‘cable
is unwound from the drums to its fullest
extent and thus prevént the load or hook 19

from striking the surface beneath the hoist,

105

as well as to stop the motor at any pclnt o

between such extremes, I provide a construc-
tion for accompllshmﬂ' such purposes, one

form of which 1s as follows and is 1llus-

trated in Figs. 8 to' 13. Located in front of
the casing 1 and to one side of the motor 1s
a shift bar 136 having its inner end 137 ar-
ranged at r1ght-angles thereto and extend-
ing “outward therefrom. Said end 137 1is

pr ovided with a hole 138, through which

e\:tends a guide lug 139 fixed to a web 140
on one of the drum covers 3, as shown 1n
Fig. 8. The opposite end ot the bar 136 is
reccwed in a vertically arranged slot 141
opening upward through a bracket 1492 ex-

tending outward from the end web 6 of the

right- hand drum cover 3. As shown in Fig.
11,
outer end with an elongated slot 143,
through which extends a set screw 144
SCIBWE‘,d into the.bracket 142 through the
slot 141 therein. Sa1d bar 136 i is prowded in

said bar 136 is prowded acdjacent 1ts

10
115
120 i
125

130
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its upper edge near its inner end with an

upwardly opening. slot or recess 149 to re- .
ceive the lower end 146 of a rockably mount-

ed arm 147, by means of which the bar 1s

given endwise movement in both directions .
imm a manner to be described. Located be-
tween the drum casing 1 and the bar 136 1s’
“a stationary shaft 148 -extending between
“the web 140 and the bracket 142, as shown
in Fig. 8. Said shaft 148 is. cylindric and
- has slidably mounted thereon a gulde mem-
ber 149 provided with a hole 150, through

- which said shaft extends. Said guide mem-

- 1B

20

29

30

ber is provided at one side with outwardly

extending webs 151, 151 laterally spaced

apart to provide a fork shaped member,
through which passes the cable 16, as shown

in Figs. 8 and 9. The outer end of the
opening between the webs 151 1s closed by a

cap 152 secured in place by fastenings 153.
By the construction described, the cable 1s

ouided so that no matter how it is pulled
sideways Lelow the hoist it does not affect
guide 149,
‘thus making it impossible for the cable to

the part of the cable above the

climb on top of the layer already on the

“drums or get out of the spiral grooves 15
therein. The guide 149 is provided on the
opposite or rear side thereof with a curved

shoe 154 shaped to fit into the spiral groove

15 of the associated drum 8, so that the guide

member 149 will travel across th® face of
the drum 8 from one side thereof to the
other alono the stationary shaft 148 in the
rotation of the drum. The cap 152 1s

adjustably secured to the bar 136. There

. are two of such stop members 156, one adja-

.40

~cent each end of the bar 136, and as both are

alikke only one will be described in detail.

~Ag shown in Tig. 12, the stop member 1s

45

60

provided at one side thereof with a rib 157,

- from which projects a-screw-threaded stud

158. to be extended outward from an elon-
oated slot 155 in the bar 136, the rib 157

being received in said slot and holding the
stop member from turning. Said stop mem-
ber is provided on the opposite side thereot

with an outwardly extending lug 160 in the

path ¢f movement of the lug 155 on the cable -

~guide 149. On the threaded stem 158 of

each stop:- memmber is applied a nut 161 for

clamping the stop member to the bar 136.

By having the stop member 156 adjustable

lengthwise of the bar 136, the distance be-
tween the stop members may be varied so as

to vary the extent of movement allowed the

~cable guide 149 and thus effect the stopping

60
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of the motor at any point desired between
the place where the cable is wound com-

pletelv on the drums and unwound com-
pletely thevefrom, so that the operator 1if

he wishes the motor to stop -after the load

has been raised to a predetermined distance

substantially

pro-
vided with an outwardly extending lug 155
designed to contact with stop members 156

wound completely on the drums, may set the
innermost ‘stop member 156 accordingly;

whereas, should it be desired to limit the
distance that the load or lifting hook 19 be:
allowed to descend, the operator may fix the -

=

less than that allowed by the cable being '~

0

outermost -stop member accordingly, and -

‘thus prevent the hook- from striking the

oround or floor, as the case may be, should

the hoist not be supported a suflicient dis-

5

tance above the saume to prevent the hook

#rom touching the floor if the cable were un-
wound from the drums to the fullest extent.

For stopping the motor through the bar .

136, I provide the rockable rod 147. Said
rod is arranged to extend outward from the -
“drum casing along the side of the motor, and
is retained in fork-like supports or lugs 162

extending outward from the casing of the

motor, as shown in Figs. 1 and 2. The outer

end 163 of said rod is bent downward toward

the hub 82 of the control lever 81, as shown

85

in said figures, and occupies a position in the

path of movement of radial lugs 164, 165 on =
'said hub 82. When the parts occupy the
‘position shown ‘in full lines in Fig. 1, the

cable or rope 16 is wound completely on the

and the arm 147 having its outer end 163

in contact with the lug 164,

90._‘

‘drums with the lifting hook 19 raised mm
close Er’o’ximity to the casing of the hoist,
t 95

and the shoe 154 of the rope guide-is at the-

inner end of the spiral groove in the right-

hand drum 8. To unwind the cable from the
drums, the operator pulls downward on the

100

left-hand chain 86 by grasping the handle

88, thereby moving the arm 83 of the control

lever 81 downward and the opposite arm 84

upward, carrying therewith both Ilugs 164,

165 so as to bring the lowermost one 165 into
position closely adjacent the end 163 of the.
rod 147. The motor starts by the opening

105

of the starting valve 119 and to keep the -

motor in operation the operator maintains

his grasp on the handle 88 and - keeps the

110

left-hand end 83 of the control lever in its -

fully loweréd position, for otherwise  the

valve 119 would close by the action of its

spring 126 and the motor be stopped and the

parts returned to their neutral positions by

the spring 127, should the operator release
his hold on the chain 86. As the cable un- .
winds, the shoe 154 travels across the face of
the right-hand drum 8 toward the outer end

thereof until it comes in contact with the
outermost stop member 156, whereupon the

115
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bar 136 will be moved endwise outward,

rocking the rod 147 in a direction to move
its outer end 163 into contact with the lower-

most lug 165 and acting against it to move
the control lever 81 back to its neutral or

“central position, as shown in Fig. 1, with the
result of stopping the motor. Such action
is of course strong enough to pull the-handle
88 upward and out of the hai\}d %tbe_Bper-

N
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ator. To wind the cable on the drums, the _
- other chain 85 is pulled downward by the

operator grasping the handle 87 and holding
it depressed, thereby moving the arm 84 of
the control lever 81 downward and the oppo-

site end 83 upward, at the same time bring-

ing the uppermost lug 164 into position to
be engaged by the outer end 163 of the rod
147.
end of the spiral groove, it moves the plate
136 endwise by contacting with the imner-
most stop member 156, thus moving the con-
trol lever 81 back to its neutral or central
position and again stopping the motor. 1t
is of course understood that the operation of

the motor first in one direction to unwind

the cable and then in the opposite direction
to wind the cable is effected by the shiiting

 mechanism heretofore described, which 1s

- 20
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brought into operation upon the movement
of the conftrol lever 81. | :
The drum casing 1 is provided at 1ts up-
per end with a swivel hook 166 for suspend-
ing the hoist from an overhead support, said

hook being provided with clamp plates 167,

whereby the same may be connected with an
upright web 168 formed on the casing. Said

web 1s provided with a loop 169, to which

a fope or chain may be attached for pull-
ing the hoist up when being installed. The
crank case 45 is provided with a screw plug
170, which when removed permits the same

to. be drained of the oil therein, while the

cover plate 46 is fastened to the crank case

by suitable fastening members 171, as shown

in Fig. 3. The web 7 of the mid-frame 2

 of the drum casing is cut away at its lower

40

50

55

80

86

sight 174, as shown in Fig

end to provide room for the worm shaft 21

‘and parts arranged therebelow, said web be-

ing provided at such end with a transverse
strengthening web 172. The reservoir 30,

‘in which the worm gear 23 is mounted, is

provided with a screw plug 173, which when
removeéd permits draining of the same. The
crank case 45 is made to recelve a quantity

of oil for lubricating the crank shaft and

-connected parts, and is provided with an oil

1.

Having the motor located on the outside
of the drum casing 1 and being removably
connected therewith, as shown in Fig. 3, 1t
is possible to remove and attach the motor

to the hoist- proper without affecting or

changing the construction of the parts in

the hoist casing. This, therefore, permits

the use of any type of prime mover desired

for operating the drums 8, whether it be 1n
the form of a pneumatic motor, as shown
in Fig. 3, or in the form of an electric mo-
tor 175, as shown in Figs. 14 and 15. When
an electric motor is applied. its outer casing
is provided with a flange 176, through wha ch
is extended the fastening members 177 1n
the same manner as the fastening members

- 52. With such construction, however, it is

When the shoe 154 reaches the inner

. 1,459,032

necessary that the worm shaft 21 terminate

on the outside of the plate 51 and there be

provided with a spur gear 178, which meshes
with a gear pinion 179 cn the armature shatt
180, in case the latter is out of alignment
with the worm shaft 21. Should the arma-

ture shaft be in alignment with the worm -

shaft 21, then a flexible connection is made

between the two shafts, as shown in Iig.
15. In such case, the outer end of the worm

shaft is provided with a disk 181 having
a rib 182 received in a complementary
shaped slot 183 in a disk or face plate 184
in the armature shaft 185. Whatever type
of prime mover is employed, it will be noted
that the same, being located on the outside

of the hoist casing, may be connected there-
with little difficulty and thus be readily ac-

cessible for the purpose of repair or re-

moval without interfering with the driving.

connection of the drums of the hoist proper.
By providing two drums 8, 8 arranged

80

opposite each other in the manner shown,

the driving mechanism for the drums may
be placed between the same, thereby not
only producing a balanced construction, but
also enabling the drums to be rotated 1 the
same direction and at the same rate of speed,

with the result that the action on each of the

two strands of the rope or cable 16 extend-

ing dowaward below the hoist will be-uni-
form on each and the load on the hoisting
roperly and

hook 19 raised and lowered

without- twisting the cable. Moreover, by

the use of two drums, one layer of cable

100

may be wrapped upon each drum, thereby

- preventing injury to the cable by avoiding

the necessity of having layers of the cable |

wound one upon the other. The automatic
stopping mechanism has the advantages al-
ready noted, but it may be well to state that

105

by such mechanism the motor will be
St()})'ped wit]mut any &Cti(}n on th'e. pa rt Of o

. the operator to that end, and thus prevent
~ damage being done to the parts or the load

being handled by the hoist, should the atten-
tion of the operator be abscrbed in some-
thing other than attending to his duties of
operating the hoist. Other and further ad-

vantages arising out-of my invention will *’

110
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be apparent to those skilled in the art to

which my invention relates.

While T have shown and described heréin
in detail one form of portable power hoist
embodying the features of my invention, 1t

is of course understood that the details of

construction and arrangement of parts

shown may be 'variously changed and modi-

fied without departing from the spirit and
scope of my invention. =~~~
T elaim as my invention: -

1. A portable power hoist, comprising 2
casing, two drums therein and spaced apart
endwise, means in saild casing for support-
ing both drums and having the same loosely

120
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mounted thereon, a smﬂ'le rope or cable for
said drums and- ha,vmrr 1ts ends secured there-
to with the Jooped pertmn of sald cable ex-

-tendmg out of said casing, a shaft i sand

casing between the b}_)dCLd ends ot sl
drumb a motor carried by said casing and

| mnnerted with said shaft for 1'Otdtlll“ the

10

156

20 j

29
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same, and power trangmitting means in said
caemtr connecting said slmft with both
drums for rotating the same in unison.

2. A portable power hoist, compr 1ISINg a
eaemtr having - a mld—eectlon and
covers on Op]_Z)Obltt, sides thereof, said covers
having end webs, a btdtl()lldly shaft sup-
ported by said mid- section and the end webs

of salid drum covers, two drums loosely

mounted on said sha,ﬁ: one In each drum
cover and completely enclosed. thereby, 2

- single rope or cable for said drums and hav-
ing its ends secured thereto with the looped

])Ol‘tl(}ll of said cable extending out of said
casing through slots in said drum covers, 4
second ehatt arranwed transversely - to the

first and jour naled in said mid-section be-
tween ‘said drwms, & motor secured to the.

mid-section on the outside thereof and con-

nected with said second shaft for 'mtatin-:r-

the same, and power transmitting means in
said mld-sectmn below said second shaft and
connecting the same with both drums f01'
rotating them in unison.

3. A portable power hoisl, comprising a
drum

casing having a mid-section and
COVETS oNn 0pposrte sidles thereof, said covers
having end webs, a stationary shaft sup-

, ported by said mid-section and the end webs

of said drum covers, two drums loosely
mounted on said shaft, one in each drumn
cover and completely enclosed thereby, a
single rope or cable for said drums and hav-
Ing “its ends secured thereto with the looped
portion of said cable extending out of said

- casing through slots in sald drum covers, 2

45

50
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son, 3 .
4. A ])ortable power hoist, comprising a

econd shaft ar hmtred transverse to the first

and journaled 1n said mid-8ection between
said drums, a motor secured to said mid-

section on the outside thereof and connected
with said shaft for rotating the same, a

‘third shaft below the second shaft and ar-

anged parallel to the fivst shaft below said
second ehaﬂ; and having its ends journaled
in the adjacent perhons of said drum
covers, and a gear train connecting the sec-

third shaft for rotatmg sald drums In uni-

casing, two hoisting drums rotatably mount-

ed in said ¢ aSIng rmd spaced apart endwme;

each drum h.:wmo' gear teeth at its mner
end. a worm qh-*lft mounted 1n said casing
and extending between the ends of sail
drums, a Seeond shaft arranged transverse
to said worm shaft, 2 worm gear secured to

said second shaft and ‘meshing .with the

b WOI'TH

11 um-

_hollow casing havineg a

drum covers “secured thereto on opposite
sides thereof, a stationary shaft located in

‘11{11
‘mid-section and said drum covers, two hoist-
ing drums rotatably mounted on said shaft

sides of the worm gea

“casnw

WOrin on. edld worm slmft sald ee(,ond Slmft
being - provided with gear teeth meshing
wuh the gear
motor. for 'Otdtlnﬂ' sald ‘worn.. slmit

5. A 1)01'tn,ble power hoist, cmnpr:amw W

------

asing, a statlmmry shaft moumed therein.

two hmetmo‘ drums rotatably mounted on
said shatt and spaced apart endwise, each
drum having gear teeth at its 11mel eml,
elm‘rt nmunted in sald casing. and
extending between- the -ends of said dlnm

and ar "ultred transverse to said et.llmndry
shatt, a thlrd shaft mounted in said casing
and arranged transverse to said worn slnitﬁ
1L WOrm gear on said third shait and mesh-
mg with the worm on said worm shaft, said

third shaft being provided with gear teeth
meshing with the gear teeth on said dr S,

and a 111(1t0r for rotating said worm shatt.

0. A 1)01'table power hoist, comprising 2
mid- section.

said casing and being stipported by

'md spaced apart endwise, each drum hav-
Ing an annular (lange at the inner end there-
0{' sald-flange lmvlmr gear teeth ﬂleleom 1

worm- shaft mmmtod in snid casing below

sald stationary shaft and dlldl}ﬂ'(‘(l {rans-
verse thereto. a third shaft ]munq]ed mn
said mid-section beneath said worm shaft
and arranged transverse thereto. a worm

gear secured to said third shaft and mesh-

ing with the worm on said worm shaft, said
third shaft having gear teeth on opposite
r thereon and meshinys

with the gear teeth on said drums. and a

motor for rotating said worm elmft., satd

motor bemg secur ed to and located on the

_eutsnle of s‘ud casing.

7. A portable power hoist, compr:emfr )
hoisting drums rotatably mounted
therem and lmrlntr_ a cable to be wound
upon and lmwmmd therefrom, a motor se-

cured to .said . casing for operatmtr said
drums, a member engaging said cable and

having connection mth one- of said drunis

' so as to be moved endwise thereot upon the

rotation of said drum, and means inter-
posed betweex: said member and said motor

for stopping the same when the cable has
ond shaft with both drums through the

been wound upon. .or nnwound from S.:lhl
drums to a predetermined extent.

and |

teeth on sad drume,'aml RIS
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8 A p’ertable power hoist, comprising ) ! |

casing, two hoisting drums rotetablv mount--
ed therein and havmtr spiral grooves to re-

ceive strands of «: 1ble conneeted with said
drums, a motor for operating said drumias

and connected with said casing. ai emlwnw |

movable plate mounted on said cusing, n
member engaging said cable and hannu 3]
shoe e\tendmrr into the spiral groove of one

of

md drums, stop members adjustably
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~ be engaged by said member for moving said:

10 . (

1D

connected with said plate and adapted to

pla.te endwme and ‘means inter pmed be-

tween said p]dte and said motor for stoppinge

the same- when saldd member moves said
plate.

9. A portable power hoist, comprising a
casing, two hoisting drums rotatably mount-

ed therein and havi Ing spiral grooves to re-

ceive strands of cable connected with said
drums, a motor for operating said drums
and connected with said casing, a manually
operable control lever carried by the casing
of said motor for starting the same, a cable
gulde engaging said cable and hdvmrr 2,

shoe extending into the spiral groove of one

cof said dlums an endwise movable plate

20

29

mounted on saul
justably connected

qamng,
with

stop. menibers ad-
sald plate and

adapted to be engaged by said (:ub]u ouide
for

moving said pldte

a rod lembly
mounted on the motor

casimg and havine

“one end engaging said thtL and the other

end adapted to engage said control lever for
stopping the motor when said

moves sald plate.

30

sald
lever carried by the casine of saind motor

39

40

. 1ng of said motor and: lmvmfr one end en-
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10.°A portable power hmat COMprising a

asing, two hoisting drums mtatahly mmlnt-
ed thelem andd havmfr spiral grcoves to re-
celve strands of nnhl{' umnwlul with sand
drums, a motor for rotating said drums and
secured to and located on the outside of
asing, a manually operable control

for starting the same, a cable cuilde engag-
g said c: able and havinge a shoe Mlmulmu
into the spiral groov- on one of said drinns,
an E‘IldWl‘a(; movable plat(- mounted on said
casing, stop members adjustably connecte

‘with said plate and adapted to be engaged

by said cable guide for moving said pla,te
endw1se, a rod rockably mmmtml on the cas-

gacrmg sald plate and the other end extend-
Ing between lugs on said control lever for
mnoving the same into position stopping said
motor upon the movemeént of said plate by
sald cable guide, and a spring connected

with said lever . for returnmw the same to

and normally holding it in its moperatw |
position.

11. A portable hmst h.n*mfi a rotatable
hoisting drum, a cable adapted to be wound
upon and unwound from said drum, and

means for connecting the end of said cable

to said drum, comprising a hole extending
through a ﬂdnge at one end of said drum,
secured * to said drum beneath said
ﬁange and having the outer surface thereof
inclined to ])rowde a wedge shaped recess
between the same and said ﬂamre to receive

- a Joop provided at the end of said cable, and

g6

a member Insertible in the loop at the end
of said cable for perrmttmtr the loop of the
same to be drawn tlghﬂ} in sald wedge

cable ”‘tlitle |

1,459,032 -

SthEd recess, and means for holding the
loop of said cable in said recess.

12, A portable power hoist, comprising a

asing having a mid-section and drum cov-
ers secured thereto on opposite sides thereof,
satd mid-section having a portion e\tendmn
below said drum covers and forming : a chan-
ber, said drum covers having end webs and
part.s closing the sides of said chamber, a
stationary shaft extending through said

‘miud-section and havinge its ends supported

by the end webs of said drum cover g, two

drums loosely mounted on gaid shaft, one in
each drum cover and completely enclosed
thereby, a single rope or cable for both
drums and h.[wmn' its ends secured thereto

with the looped poxtmn ‘extending out of

sald casing through slots in said drum cov- _

ers, 4 second b]ldﬂl journaled in said mid-

bLLLIOH transverse to said first shaft and ex-

10

(W

80

tending between said drums, a motor secured

to said mid-section and connected with said
second shaft for rotating the same, a third
shaft mm said chamber pa,rallel with sald
hrst shaft and having 1its ends journaled In
the parts of the drum covers at the sides of
said chamber, and a wear traimn connecting
cald second shaft with both drums through
said third shaft for rotating said drums.

13. A portable power hoist, comprising a.

casing having a mid-section and drum cov-
ers secured thereto on opposite sides thereof,
sl mid-section having a center web with
a fixed sleeve, said drum covers having end

| >
webs, each havmfr a fixed sleeve aligned

“with the sleeve of the mid-section, a. station-
ary shaft extending through the sleeve of

the mid-section .md havmu- its ends 1n the

sleeves of said drum covers, two drums’

loosely mounted on said shaft one in each

~drum cover and completelv enclosed thereby, .
said drums_

antifriction bearings carried by
and engaging sald shaft 1inside of said

sleeves, the latter preventing the drums mov-
‘Ing into contact with the webs of said mid-
section and drum covers, a single cable for

said drums and having its ends ‘secured

thereto with its loop ed portion extending

out of said casing throuo'h slots in said drum
covers, a shaft ]ournaled in sald mid-section
betw;een said drums, a motor secured to said

‘mid-section on the outside thereof and con-

nected with said shaft for rotating the same,

and power transmitting means connectmﬂ'"

said shaft with both drums for rotatlng tha
same in unison. -

14. A portable power hoist, comprlsmg a
casing having a mid-section and drum covers
with end webs, said covers being secured to

said mid-section on opposite sides thereof, a
stationary shaft extending through sald
mid-section and having its ends supported
by the end webs of said drum covers, two
drums with spiral grooves loosely mounted
on said shaft with a drum .in each drum
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' .covér, a single rope or cable for both dﬁl‘ms

10

15

20

and extending out of said casing through

slots in said drum covers, said cable having
its ends secured to said drums, said covers
completely enclosing said drums and closely

surrounding the same to permit only a sin-

gle layer of cable being wound thereon, a
second shaft in said casing between said
drums, a motor secured to said mid-section
on the outside thereof and conneécted with

said shaft for rotating the same, and power

transmitting means in said casing and con-

necting said second shaft with both drums

for rotating the same in unison.

15. A portable power hoist, comprising a
hoisting drum, a cable therefor, a support-
ing structure for said drum, a motor for op-
erating said drum and carried by said sup-
porting structure, and means including a

member engaging both cable and drum and . -
“moved endwise of the latter upon rotation

thereof for automatically stopping said mo-
tor after the cable has been taken up or .
played out to a predetermined extent.
16. A portable power hoist, comprising a
hoisting drum, a cable therefor, a! support-

ing structure for said drum, a motor for op-

erating said drum and carried by said sup-
porting structure, and means including a

‘member engaging both cable and drum and
moved endwise of the latter upon rotation

thereof for automatically stopping said mo-
tor after. the cable has been taken up or
played out to a predetermined extent, said
stopping means being adjustable for vary
ing the extent of take up and play out of
sald cable. ' .
In testimony that I claim the foregoing as
my invention, I affix my signature, this 9th
day of August, A. D, 1919. -

REINHOLD A. NORLING.
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