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T'o all whom it may concern.:

Be it known that I, James L. PILLING-, o citizen of the'

United States, and a resident of Chicago, in the county
‘of Cook and State of Iflinois, have invented & certain
new, usetui, and Improved Portable Hoist, of which
the following 18 a full, clear, and exact desecriptlion,
such as will enable o’fhols skilled 1n the art fo Whlch 1t

appertains to make and use the same, e

My invention relates to automatic power hoists of

that type in which the constr uction 1s anal%ous to ma,t |

of a block and tackle. |

The general obiect of my invention is to provide such
an automatic power hoist which shall occuvy a very
small space as compared with other portable hoists;
to provide s hoist which may be constructed at less cost
than others; and Lo provide a hoist that shall be simple
of construction and capable of raising heavier loads in
proportion to its own weight. |

A Turther and particular object of my invention is to
provide a hoist wherein the load elevated thereby
shall be always under control, when being raised or

lowered, and whereby the load may be held suspended-

al any desired point, and lowered mth mJTety and atb
ANy apwd desired. |

Iy invention consists gen em]l} m g hoist mnlpllsmg
a two-part motor, which parts have relative rotation;
one of said parts being adapted for winding a ]Iﬂ,mq

cable thercon; and my invention also consists in a

hoist comprising a two-part motor, one of the motor
parts being within the other part, and the outer onc
forining a winding drum for the httmg cable.

My invention further consists in a hoist charact euzt;d
a5 above, and provided with suitable gearing between
the motor shalt and the winding druam, for the purpose
hereinaiter explained.

My mmvention further consists in a hoist charact erined
as above and provided with means for holding the load
suspended at any point when the motor is stopped,
said means also providing full control of the load when
lowering 1it.

My mvention further consists in various details of
construction and in combinations of parts all as herein-
after described and particularly pointed out in the
claims. |

In the application of 11“1} 1111?{11L101'1 to hois sts, the
motor of the hoist may be constructed to be driven by
any of the well known motive powers, such as com-
pressed air, steam or electricity. On account of iis
convenient distribution, electricity is a desirable ino-
Live power, and the construction of the electric motor is
particularly adantable to the purposes of my inven-
tion. Therefore I haveillustrated in theaccompanying

——

application of the motive power thereto.

trlcally-dl iven hoist.
In the said drawmn-s Figure 1, is 3 vertical 10ng1—

tudinal séction of an eléctric homt embodying my in-

vention; Fig. 1 is'a detail view of a modification; Fig.
2 is a detail view of the commutator and brushes of the

'motor; Fig. 3, is an end elevation of the hoist, the gear

case being removed and the bell partly broken away;
Fig. 4, is an elevation of the opposite end of the hoist;
Fig. 5 is 2 view similar to ¥ig. 4 omitting the frame of
the hoist; and I‘lg 6, 1s a partly SBCt] onal elevation:-of

B! modlﬁed hoist.

The structures shown in the drawings are two of
many possible constructions which fall within the
spirit and scope of my invention, and hence 1 do not
limit the invention to any non-essential teﬁﬂ,m{, o1
construction. -.

The frame of the hoist comprises an inverted U slmped
portion or yoke 3, and a bell-shaped portion, 2, the
latter covering and protecting the working parts from
rain, snow and dast. The yoke portion and the bell-
shaped portion arc preferably integral, but are trans.
versely or vertically divided mto halves which are

pmvided with attachment flanges, 5, held together by

bUlt:s A suspension device, for example a hook,
36, or a b.;,u 40, is attached to the top of the frame or
yuLe 3. The buLtum of the bell shaped portlon 2,

open and need not hang far below the axial plane ot_
the hoist. - o

The yoke. 3 t&‘lllll]l‘ltbb i the.; two be arilggs, 4, 1n
Whl(h the main shaft, 1, is jeurnaled. This shaft may
provide bearings for buth the inner and the outer parts
of the motor as shown: or the outer part of the motor
may be rocatively nunmttd on. inner extensions, 47,
of the shall bearings, 4; as shown in Ifig. 1=,

The motor consists of the Inner rotative part, 6, and

the outer part, 7, which in ithe preferred construction
is also rotative. When referring to an electric motor
these parts will be termed the armature and the field,
respectively.  The dield 1s provided with two hub
porticns, 8 and 9, whereby it is mounted for rotation,
either directly upon the shaft 1, or upon bearings 4/
concentric with said shaft. The armature 6 1s keyed
upon the latter. | -
Both the armature and the field are roiated by the
I prefer
that they turn in opposite directions, though theymay
be so geared together as tc be forced to turn 1 the
same direction, at unequal speeds.
The periphery of the field 7 is made cylindrical,
whereby it forms the drum upon which the hiting

| cable or cables are wound. It may be spirally grooved,

| drawings forming a part of this spe(:lﬁcatlon, -an elec-—
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as shown. Or instead of being grooved, it may be
turned smooth, and a suitably grooved sleeve may

be shrunk_or otherwise secured upon the cylindrical
In order to preserve the bal-

surface thus provided.
ance of the hoist when loaded, I prefer to attach both

.ends of the cable 12 to the drum (at opposite ends
thereof) thus forming one or more loops or bights for..

carrying a sheave-block. As shown, two loops or
bights 12/ are formed by carrymg the cable up and

around a sheave 13, suspended from the frame 2 of the |

hoist. A sheave block 15, suspended from the loops

12/, carries two sheaves 15, and a lifting hook 16. The.

top sheave-block 13 is swiveled on a wrought metal
clip 28 which is bolted to the flanges 5 at one side of
the bell 2° This arrangement of the hoisting cable
is adapted to balance the frame of the hoist when

loads are being lifted. The tendency of the load is

to cant, the hoist upwardly at the side to which the

sheave 13 is attached. The downward pull of the
cable upon said sheave, counterbalances the tendency

. referred to, and the hoist frame will hang substan-
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tially the same when loaded as when unloaded.

The frame or bell may be removed from the mech®
anism of the hoist in two different ways: the halves
of the frame may be separated by removing the nuts of
bolts 27 and then slid off the shaft 1. . Or, if the shaft
bearings 4 are made in two parts, the frame may be
removed without being so separated. .

The armature and the field are geared together, in
order to provide for holding suspended loads, and also
in order to utilize therapid rotation of the inner part or
armature of the motor. This gearing may be of any
suttabletypeand arrangement, but I prefer toemploya
locking gear that shall permit the rotation of the mo-
tor in eitherdirection but shall rot permit rotation of
the cable drum by the suspended load (not shown)
even though the motor be deénergized. The gearing
ag shown comprises a bevel pinion 17 on the shaft 1,
a bevel gear wheel 18 and a worm 19 on a shaft 20, a
worm wheel 21 and a spur pinion 22 on a shaft 23, and
a gear 24, driven by the pinion 22 and secured to the
field 7. The bearings for shafts 20 and 23 are provided
by a casting 25 which may be ¢ither integral with or
secured to, the frame 2.  The worm gear 19—21 forms
a noiseless and absolutely reliable lock against back-
ward rotation of the drum by a suspended load, and
holds the load at any height while the motor is stopped.
Preferably the said gearing is so arranged as to cause
the two parts 6 and 7 of the motor to turn in opposite
directions, whereby the full power of the motor is ob-
tained. When lifting a load, the parts rotate in th{*
direction of the arrows, Fig. 3.

The object of driving from pinion 17 to a larger
wheel 18 is to avoid excessive heating of the worm
gearing by reducing the speed thercof,

The gearing may be inclosed by a casing 26, the

lower portion of which forms 2 chamber for oil to lu-

bricate the worm gear 19—-21. |
The bearings of the shafts are provided with suit-

5 able lubricating devices (not shown).

As the field 1s rotative, it is provided with collector-

rmgs 30 and brushes 31, through which the current is

|

!

F

|

864,708

taken into the field windings 32. One field hub, 9,
carries the armature hrush holders, and two of the
rings 30 are i connection with them. The brushes
31 may be held by the frame arms 3, but preferably
are held by a bracket 33 supporting also the motor con-

troller 34. . The leads from said brushes 31 pass into
‘t,he controller, and a cable 35 leads from the controller
to the supply conductors (not shown).

The operation is as follows: The hoist is suspended
by its hook 36 and the object to be lifted is attached
to the sheave-block hook 16.. When the motor 18
started its-two parts turn in opposite directions, the
inner one at a comparatively high speed; the spted
of the outer part being controlled by that of the inner
part through the medium of the gearing. The outer
part, that is, the drum, draws up the two ends of the
cable 12, which draws up the sheave-block 14. The
cable wmds from the ends toward the center of the drum.
Suppose now that the motor should be intentionally
or accidentally stopped. The weight of the load tends
to turn the wt)rmhwheel 21, but that member cannot

| turn while the worm is at rest; thus the load is held

suspended without the use of brakes, ratchets, or other
troublesome devices. The load is lowered by running
the motor in reverse directions. The worm gearing
prevents racing of the motor 2t such times, and enables
the operator to lower away as slowly as desired. The

; | worm gear may however be dispensed with, and other

means for holding and controlling the load, employed.

The winding drum need not be of the same diameter
from end to end. A portion thereof may be of smaller
diameter to receive a cable for hoisting very heavy
loads. Such a construction isshown in Fig. 6, in which
the field hub portion of Fig. 1 is simply extended from.
the ficld body 7, thus forming a smaller drum 37, Pref-
erably this drum 1s concave-faced as shown, and 1s
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provided with a flange 38. The collector rings 39 are

placed within the smaller drum, and the brush-holders
are held by the controller bracket 33. It is desirable
to provide this hoist with two suspensions, one for each
drum, 7 and 37; as otherwise the hoist would be canted
toward one end or the other when lifting a load. One
suspension should be located above the middle of the
larger drum and the other suspension at a point adja-
cent to the middle plane of the smallerdrum. To this
end the frame of the hoist may be provided with two

“hooks, but I prefer to employ a bar 40, connected to the

frame with cye-screws 41. The bar may be a heavy
holt, as shown.
more flats or notches 42, of only sufficient depth to pre-
vent a hook or a swivel from slipping along the samec.
The notches or flats are located at such points that the
hoist will hang evenly, or substantially so, wheii either
drum is in active use. The hook 43 is provided with a
swivel 44 having an eye large enough to be slid upon
the bar 40 from one noteh to the other. The smaller
drum 37 may be provided with hand-holes 45, to give
access to the motor, in this case to the hrushes thereof.

It will be evident from the foregoing deseription that
I have devised a hoist which combines the desirable
features of safety, compactness, trength, cheapness of
construction, and ease of operation,
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Its lower side is provided with two or
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L

Modifications not herein shown will occur to persons:
skilled in the art, and I do not Hinit my invention to

the specific constructions herein deseribed.
Hwiﬂg thus described my invention, I {‘1&111 25 TIeW

‘and desire to secure by Letters Patent:

In g 110151:, a sultable frame 5:14:1:-11.}tﬁti for suspension, in
combination with an eleciric motor mounted therein
and comprising an inner armature part and an outer field
part having relative rotation, said outer part cons stituting
8 winding drum for 8 “Mweigting cable, a horizontn
for said armature having its bearings in said frame, 2
substantiailly right angle% :{} aqid shafi,

upon the field 18
shorvt

t}j].[},i "!..i ¥

3 :

beveled gearing connocting q{lid'%h‘lftﬂ 8 worm on said
short shaft, a third shaft paraliel with said borizontal shaft
and 'Ehwnw ) wur}r wiheel meghinge with EEL]d worm, a gear
t of said motor and & _1:1111011 upon said
[ paralie]l ¢ Lﬂii and meshing tiwrewﬁh suhstantlally
as and for the DUrpoOSe desceribed. '

15

have hereunto set my  hand,
1906, in the presence of two 20

in ftestimony W]mrf.—a{:rt, 1
g 27th day of September,
subseribing witnesses.”

JAMIES L, PILLING.

W’ Ih{l OH
OHARLRY fl” TLBIRT HHAWLEY,
. M. LMpoDpEx,
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