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 UNITED STATES

PATENT OFFICE. :

ALMON E. NORRIS, OF CAMBRIDGE, MASSACHUSETTS.
ELECTRICAL HOISTING APPARATUS.

No. 816,879,

Specification of Letters Patent.

Patented April 3,1908.

Application filed September 28,1904, Serial No, 225,610,

To all whom it may concermn:
~Be it known that I, ALmon E. Nogrris, a
citizen of the United States, residing at Cam-
bridge, in the county of Middlesex and State
of Massachusetts, have invented an Improve-
ment in Electrical Hoisting Apparatus, of
which. the following description, in connec-
tion with the accompanying drawings, is a
specification, like letters on the drawingsrep-
resenting like parts.

My invention relates to hoisting machin-
ery, and particularly to hoisting machinery

~ employing electricity as a motive power, al-
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though in certain respects it may have appli-
cation to other uses.

My invention will be best understood by
reference to the following description, when
taken in connection with the accompanying
illustration of one' specific embodiment
thereof, while its scope will be more particu-
larly pointed out in the appended ¢laims.

In the drawings, Figure 1 is a side elevation
showing for illustrative purposes one em-
bodiment of my invention. Fig. 2 is a plan
view of the same, and Figs. 3, 4, and 5 are de-
tails of the controller connections.

In the drawings is illustrated the applica-
tion of my invention to an ordinary form of
double-drum hoisting-engine employing the
two drums ¢ and b, adapted to be clutched to
theirrespective driving-gearsa’ and &’ through
clutch - operating mechanism controlled by
the clutch-levers a* and . The clutch-op-
erating mechanism may be and preferably is
of any well-known type, and it isnot therefore
necessary to show or describe the same in de-
tail. Brake-bandsae®and b®embrace the suit-
ably-shaped surfacesof parts attached, re-
spectively, to the said drums ¢ and b and are
adapted to be operated independently or to-
gether by means of the rock-shafts af and 4,
to which are secured, respectively, the coun-
terbalanced adjacent foot-brake-operating
levers a®and b®. The gears o’ and b’ are inter-
meshing and are driven in opposite direc-
tions through intermediate gearing by the
electric motor ¢, which is mounted upon the
same bed-plate with the drums ¢ and b. The
drums are driven by the motor through the
motor-pinion ¢’, gearing with the gear d upon
the counter-shaft d’, the latter having also
fixedly secured thereto the counter-shaft pin-
ion @*in mesh with the drum-driving gear 3’.

In the operation of a hoisting apparatus
employing a steam-engine as a motor the
pressure of the steam caught in the cylinders

will serve to catch or hold the load tempora-
rily if the power is suddenly shut off. With
an electric hoist, however, if it is desired to
shut off power with the load still on the motor
there is ordinarily nothing to hold the lead
without movement of the foot - operated
brake-levers or such other manually or foot
operated means as may be provided. Thave
therefore provided upon the counter-shaft d’
automatic means for holding the load in case
the occasion arises for shutting off the power
from the motor. This automatic brake or
load-holding device may be of any suitable
construction; but I preferably employ one
similar to that shown in reissued Letters Pat-
ent No. 12,040, granted to me September 30,
1902, This consists of a drum ¢, secured to
the shaft d and encircled by a brake-band ¢,
the opposite ends of which are attached to an
oscillating actuator-block ¢* at different ra-
dial distances from its center. The block ¢
is turned, Fig. 2, through the influence of the
spiral spring ¢*to cause the band to constantly
contact with the periphery of the brake-
drum. The connection of the oscillating
block to one end of the band is nearer the os-
cillating center of the block than its connec-
tion to the opposite end of the band. When
driven by the motor in the direction of hoist-
ing, the drum pulls upon the longer radius of
band attachment to the block, tending more
or less to loosen the band and requiring the
drum merely to overcome the friction of the
band induced by the spiral spring e?. Should
the power be shut off, however, any reverse
movement of the drum resulting from a tend-
ency for the load to settle or drop pulls upon
the attachment of shorter radius, causing the
band to be drawn tightly about the drum and
prevent further movement thereof.

- In constructing and using electrical hoists
I have found it highly desirable to preserve
substantially the same location of operating-
levers as exists upon steam-hoists and sub-
stantially the same conditions of operation,
so that an operator accustomed to the con-
trol of a steam-operated hoist can work with
an electrical hoist without the necessity of
further practice or instruction and can use
interchangeably an electrical hoist with equal
facility, having the assurance that the move-
ment of his hand or foot which usually fol-
lows the unconscious direction of his eye as
he watches the progress of the work will re-
sult in precisely the same effect in the one
case as in the other. The controller £ is lo-
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cated at the end of the bed-plate and by the
side of the motor ¢ relatively remote from the
clutch and brake operating levers; but the
controller hand-lever f is arranged adjacent
to the remaining operating-levers and in such
a position that the operator can grasp it and
move it under substantially the same condi-
tions as he would grasp and move the throt-
tle of a steam hoisting-engine. The control-
ling-lever f is secured to the rock-shaft 17,
journaled in suitable brackets upon the frame
of the apparatus and extending lengthwise

“.the latter to and immediately above the con-
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troller, with the drum of which it is connected
by the bevel-gears f* and f*. '

' Referring more particularly to Figs. 4 and
5, the shaft g, which carries the controller-

" drum, (not shown,) is provided with a notched
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wheel or star-wheel ¢, arranged, as is usual,
with a series of notc?es about its periphergr
with which the roll ¢*, carried by the arm ¢,
is adapted. to engage to cause the drum to

- snap positively and decisively from one posi-
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tion to another. The roll ¢ is held seated in
one of the notches of the star-wheel by the
tension-spring ¢¢, secured to the adjustable
rod ¢°, the latter entering and passing through

* the walls of a pocket or cap ¢°, attached to
the side of the controller-casing. It is usual

to- arrange the spring relatively to the roll
and the arm upon which it is mounted in such
a way that as the roll moves outward toward

~ the apex of the star-wheel points the resist-
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ance to movement is increased. I have so
arranged the tension-spring that as the roll
moves outward the tension upon the spring
is but slightly increased, Whife the leverage

" ‘thereof upon the roll is diminished, with the
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- extensive, as the operator may desire.
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result that the effective moment which op-
poses further outward movement of the roll
remains substantially constant or, if varying
at all, slightly diminishes. As a result of
this any movement of the controller-shaft
and its star-wheel which is sufficient to dis-
place the roll and start it on its outward
movement is sufficient to complete the move-
ment and cause it to snap by the apex of the
point and into the next notch, thus insuring
the movement of the controller through at
least one notch under an effort which is suffi-
cient to start it. The controller movement,
which involves snapping from one notch to
another and which must be maintained in or-
der to prevent burning and mutilation of the
controller - contacts, 1s essentially different
from movement of an engine-throttle, which
of course may be gradual or jerky, slight or
In
order that the operator while moving the
controller may continue to move it exactly
as he would an engine-throttle without con-
scious care or thought on his part and that
the handle may offer the same resistance and
have the same feeling and effect, I have inter-
posed between the controller-handle and the

816,879

controller - shaft an elastic torsion device
which permits the operator to move the han-
dle in any way which he desires, the control-
ler responding to such movement when the
amplitude of the handle movement is suffi-
cient to store up the necessary torsion in the
torsion device. '
Referring to Figs. 1, 3, and 4, the beveled
gear f4 which is moved by the controller-
handle, is connected to turn the shaft & and
the driving-arm A/, the latter being fast on
the shaft A. The said arm is provided with
a pair of depending grooved studs h?, against
the inner grooved sides of which press the
ends of a coiled spring A%, which is wound
about the hub of the driving-arm A’. Ar-
ranged radially outward beyond the driving-
arm studs and adjacent thereto is a pair of
similar studs 2#, contacting also with the ends
of the coiled spring »* and projecting up-
ward from a driven arm or member A° imme-
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diately beneath the driving-arm and spring,

but loose upon the shaft 2. The driven
member is connected to the controller-shaft
through a flexible coupling, hereinafter de-
scribed, and is turned by movement of the
driving member when the resultant torsion
in the coiled spring is sufficient to overcome
the tension of the spring acting upon the
star-wheel roll. Thus movement of the con-
troller - handle is transmitted, through the
driving-arm %/, to one or the other of the two
studs £?, causing such stud to move in a di-
rection to wind up the coiled spring and to-
press through its opposite spring end against
the oppositely-located driven stud A*. When
the ampiltude of the handle movement is suf-
ficient and the spring-pressure great enough
to overcome the tension-spring ¢*, the con-
troller-drum is caused to snap to its next-
notch, and this without conscious effort on
the part of the operator.

If the controller-shaft tends to bind either
through inaccurate constructional alinement
or through misuse, to which this class of ap-
paratus is liable, it may require an abnormal
torsion of the spring /*to move the star-wheel
and the movement of the controller-handle
may not act to operate the controller just as
is desired or expected. - I have therefore con-
nected the driven member #° and controller-
shaft by a flexible coupling, so that haste in
setting™up the apparatus or such misuse of
the same as will result in throwing the parts
out of alinement cannot affect the operation.
This coupling comprises a torsion-ring 4, hav-
ing two pairs of upturned oppositely-arranged
lugs 4/, between which fit, respectively, oppo-
sitely-arranged single lugs 4*, depending from
the driven member #°.  On a diametrical line
at right angles to the lugs ¢’ are similar pairs
of depending lugs %, adapted to engage and
receive between them two upturned single
lugs ¢ upon the controller stop - lever 7,
which is fixedly secured to the controller-
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shaft g. The latter carries the stop-piece ¢,
adapted to coGperate with a stationary stop
(not shown) upon the controller-casing to
limit the movement of the controller-drum.
A spur or lug A is carried by the driving-arm
I and is adapted to engage with a pin (not
shown) attached to the beveled gear-housing
to limit movement of the driving-arm in one
direction, movement in the opposite direc-
tion being limited by contact between said
pin and the concave portion A7 (see Fig. 5) of
said arm. Since the plate ¢ may be rocked
relatively either to the driven member A5 or
the stop-lever ¢ without affecting transmis-
sion of movement, the alinement of the several
parts need be only approximate and varia-
tion in alinement will not affect the freedom
of operation. -

It will be understood that my invention is
not limited to the particular details and ar-
rangement of parts herein shown, but that
extensive modifications of the same may be
made without departing from the spirit there-
of; also, that while I have shown the same as
applied to a particular form of hoisting-en-
gine such embodiment is by way of illustra-
tion only and not because the particular type
of engine is concerned with the essential fea-
tures of my invention.

I claim—

1. In a hoisting apparatus, the combina-
tion with hoisting-drums of brake-levers and
clutch-levers arranged adjacent the usual po-
sition of the operator, an electric driving-mo-
tor, a controlling-lever therefor, also arranged
adjacent the position of the operator, and a
step-by-step electric controller relatively re-
mote from its controlling-lever.

2. In a hoisting apparatus, the combina-
tion with a bed - plate of hoisting means
mounted thereon, electric driving means ar-
ranged adjacent one end of the bed-plate, a
step-by-step electric controller also arranged
adjacent the end of the bed-plate, and a con-
trolling - lever arranged relatively remote
from its controller.

3. In a hoisting apparatus, the combina-~
tion of hoisting means, driving means there-
for, a step-by-step controller, a controlling-

m

lever therefor and a yielding connection be-
tween said controller and said lever.

4. In a hoisting apparatus, the combina-
tion of hoisting means, driving means there-
for, a step-by-step controller, a controlling-
lever therefor and a flexible coupling between
said controller and said lever.

5. In a hoisting apparatus, the combina-

-tion of hoisting means, driving means there-

for, a step-by-step controller having a con-
trolling-lever arranged in simulation of a
steam-engine throttling-lever, and means for
causing said controller to snap from one po-
sition to another in response to a movement
of its lever in simulation of an engine-throt-
tle movement. '

6. In a hoisting apparatus, the combina-
tion of hoisting means, driving means there-
for, a controller-shaft, a star-wheel for said
controller-shaft, a controlling-lever arranged
in simulation of a steam-engine-throttle le-
ver, and an elastic connection between said
lever and said controller-shaft.

7. In a hoisting apparatus the combina-

‘tion with hoisting means, driving means

therefor, a step-by-step controller, a control-
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ler-lever, an elastic connection between said .

lever and said controller tending to turn the
controller-shaft with increased force as the
controller-lever is moved, and means for re-
tarding movement of the controller-shaft,
sald means acting with a non-increasing force
on movement of said shaft.

8. In an apparatus of the class described,
the combination with a bed-plate, of a plural-
ity of hoisting-drums mounted thereon at
one end of the bed-plate and an electric driv-
ing-motor mounted at the other end thereof,
an intermediate counter-shaft geared to the
motor and also geared to said drums, and
load-holding means upon said counter-shaft.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ALMON E. NORRIS.

Witnesses:
Tromas B. Boors,
Everzrr S. EMERY.
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