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UNITED STATES

PatenT OFFICE.

HUMPIIREY RUSSELL SMITH, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIHE
IWINSLOW BROTIHERS ELEVATOR COMPANY, OF SAME PLACE.

ELECTRIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 561,828, dated June 9, 1896.

Application filed March 16,1896,

To all whom it may concern:

Be it known that I, HUMPHREY RUSSELL
S3ITH, & citizen of the United States, residing
at Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Tmprovement in Electric Elevators, of which
the following is a specification.

This invention relates to electric elevators.
~ The object of the invention is to provide a
simmple, efficient, and inexpensive apparatus
for operating elevators electrically.

Theinvention consists, substantially, in the
construction, combination, location, and rela-
tive arrangement of parts, all as will be more
fully hereinafter set forth, as shown in the
accompanying drawings, and finally pointed
out in the appended claims.

Referring to the accompanying drawings,
Tigure 1 is a general view in elevation show-
ing the arrangement of an illustrative appa-
ratus embodying the principles of myinven-
tion. Tig. 2 is a longitudinal sectional view
of the solenoid forming the hoisting-motor.
Trig. 3 ave transverse sections of the solenoid-
core through the magnetic and non-magnetic
sections, showing the methods of anchoring
the sections thereof.

Reference-sign A designates the car, ar-
ranged to travel in a well, the sides of which
are indicated by the reference-sign B. The
hoisting-cable C is suitably attached to the
car and. leads over suitable guide-sheaves, as
D E, in any convenient or desirable manner.

Suitably suspended from or in a bight of
the hoisting-cable Cis a frame of suitable or
convenient construction, which in the form
shown, to which I do not desire to be limited
or restricted, may consist of a cross-bar H,
carrying rods G, said rods in turn supporting
a frameworlk or casing of suitable and desir-
able construction, which in the present in-
stance is composed of the end pieces or heads
H and the cylindrical casing J. Arranged
within this casing or framework are sets of
coils, each set comprising a series of coils and
numbered, respectively, 1,2, 3, 4, and 5, there
being in the instance shown five coils in each
got. Of course this number may be varied at
will, and as many sets as may be desired may
be arranged in the casing. The end picces

or heads I and the several coils are centrally
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perforated, and a sleeve K is arranged within
said perforations and secured at the ends
thereof to theheads, thereby forming alining.

Suitably bolted to the floor or other sup-
port is a ecolumn composed of a series of sec-
tions of soft iron or other magnetic material
1, alternating with interposed insulating-
blocks M. This column may be arranged in
any suitable or desirable manner. In the
form shown I have strung the sections of soft
iron or magnetic pieces and insulating-blocks
upon rods N, which rods are suitably secured
to the base-floor or other support at one end
and to a conveniently-arranged cross-beam O
at the other end, and said column is arranged
to pass longitudinally through the sleeve K.
The eylindrical casing J is of suitable mag-
netic material, while sleeve or lining K is of
non-magnetic material.

TFrom the construction above described it
will be seen that I provide a solenoid with a
stationary core, or, to speak more properly,
I provide a series of solenoids, each magnetic
section of the core forming a solenoid with

-the adjacent snrrounding sections of coils.

It will be understood that a certain definite
relative proportion of length of the magnetic
sections L and thickness of coils 1238435 is
maintained. TFor instance, in the particular
form illustrated each section of magnetic ma-
terial or soft iron is of a length equivalent to
the thickness of four coils. Thesize, length,
thickness, or relative proportions of the parts
may be varied at will without departing from
the spirit or scope of my invention. It will
also be seen that the moving part of the so-
lenoid—namely, the coils—is connected to
the car-hoisting cable, and therefore operates
not only as the hoisting-motor, but also as a
counterweight for the car.

In the drawings the car is shown at the ex-
treme lower limit of its travel, and hence the
casing containing the sections of solenoid-coils
is shown at the extreme limit of its upward
movement. In order to effect a movement of
the car from this position, it is necessary to
energize such of the coils of the solenoid as
will cause a downward movement of the cas-
ing econtaining the coils. Tor instance, sup-
pose the coils 1 and 2 are energized Dy the
passage therethrough of a current of ¢lec-
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tricity: Theeffect will betotend tomoveeach
section of  soft iron of the column or core to
a medial position with respeet: fo the coils 1L
and 2 surrounding it—that is; to such a posi-
tion that the ends of the soft-iron sections will
project equally beyond the two sides of said
coils'1 and 2. Now if all the sections 1:of
coils.are coupled together, and so on, it will
be understood that the effect of a mumber of
solenoids is seeured, all exerting a pull on the
core; butsince the sectional core is held sta-
tionary the casing containing the coils is
moved under the influence of such:pull, and
since the combined effect of the several so-
lenoids is. simultaneously exerted upon the
framework containing the coils it will be seen

. that the frame carrying the coils is moved

20

25

30

40

45

§o

60

65

under ‘the ‘influience of  a power dependent
upon the number of sections.of core included
in the magnetic field of the energized coils,
and since the solencid-eoils are connected to
the hoisting-cable of the car the caris hoisted.
Now by suceessively eutting into the excit-
ing-cireuit: the next higher:eoil and cutting
out the lower coil of each section the con-
tintued 'movement: of  the casing containing
the coils is effected, and hence: a:continued
hoisting of the ear.

I will: now explain: the: electrical connec-
tions whereby the successive cutting:in and
out of the: coils of the: solenoid is effected,
and hence wherebythe movement of the coils
and their containing-easing up and down the
sectional stationary:core is effected, it being
understood; however,; that the: specific: em-
bodimentand arrangement shown is merely
illastrative of  the principle involved; and
that the' same idea may be embodied in: a
wide variety of specific structures and ar-
rangements and still fall within the spirit
and scope of my invention.

In the form shown, P designates a suitable
commutator having segments numbered, re-
spectively, 1, 2, 3, 4, and 5. From each seg-
ment leads a wire a, the said wires connect-
ing, respectively, the segments 1, 2, 3, 4, and
5 to the corresponding coils 1, 2, 3, 4, and 5
constituting the first or topmost set of said
coilsinthemovablecasing. TForconvenience
these connections ¢ may be formed into a
flexible cable Q and supported, as at R, at a
point intermediate the length of travel of the
casing or coils.  After forming the first eoil
1 the wire extends to and forms the coil 1 of
the second set, and thence to and forms coil
1 of the third set, and so on, and, finally, from
the last or bottom coil 1 of the series of sets
of coils it leads to a wire or connection b and
thence to the negative line-wire ¢. In the
same manner after the wire ¢ leading from
segment 5 forms the first or top coil 5 of the
first set of coils it leads to and forms the coils
5 of the next set, and so on to the coil 5 of
the last set, and from thence through a con-
nection b to the next negative line-wirec. In
the same manner all the coils 2, 3, and 4 of

.the several sets of coils are coupled up. For

convenience the several return-wires b:may
be: formed into:a flexible cable 8, suitably
supported intermediate the length of travel
of the coils,.as at W.: :Any suitable arrange-
ment may be provided for changing the: cir-
cuit from. one set of coils to another——as, for
instance, by rotating the commutatorP. This
may:be convenientlyaccomplished coineident
with the movement of the coils and their con-
taining-casingiin the following manner: An
arm A’ is connected to move with the cross-
bar F and is:.connected to a:run of a cable or
other suitable connection B'; supported on:a
conveniently-arranged pulley ¢/. This cable
is‘led around a: pulley on the shaft of com-
mutator P. - Therefore when the cross head
or bar ‘F moves under the influence of the
forees, as above indicated, in a downward di-
rectionfrom that shown, the cable B'is caused
to move inthe direction indicated by the ar-
row, thereby rotating commutator P in a con-
trary direction to the hands: of ‘a clock. ' A
pair of brushes T U are arranged to make
contact with the segments of the commutator
and to eomplete the circuit therethrongh.
Therefore, when the cable !B’ is actuated in
the direction above indicated, circuit is made
threugh brush T and segment 2; and hence
through the coil 2 of the several sets, while
at the same time cireunit isinade throughsaid
brush T, segment 3, and thence :through all
the coils 3 of the sectional solenoid, and hence,
in the same mannerasabove explained, eaus-
ing the coils and their containing-casing to
travel a corresponding distance downwardly,
thereby causing a further rotation of com-
mutator P, and hence effecting a cutting out
of coils 2 and a eutting in of coils 4, and so
on, thereby effecting a-continuous movement
of the coils of the solenoid, and hence a hoist-
ing of the car.

Any suitable arrangement of apparatus
for controlling the direction of the current
through the coils of the solenoid and for malk-
ing and breakingthe circuit may be employed.
It is desirable that such apparatus Dhe con-
trollable from the car in order that the move-
ment of the car can be under the constant
control of the elevator-conductor. I have
shown an illustrative embodiment of the idea;
but it is evident that the idea may be em-
bodied in a wide variety of specific forms of
apparatus and still fall within the spirit and
scope of my invention. Idonot desire, there-
fore, to be limited or restricted to the specitic
form shown. Asshown, a control-cable D' of
thestanding-cable arrangementis arranged to
pass through the car and adapted, when actu-
ated, to rotate a gear E', which through suit-
able gearing effects a rocking of the switeh-
lever F' to make contact with either point d
or ¢, which points are respectively connected
to the brushes T U. The contacts d ¢ each
may comprise a series of resistance-coils, as
shown, adapted to be cut in or out according
to the extent to which lever F’ is moved,
thereby varying from the car the strength of
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current employed in energizing the coils of
the solenoid. The lever E'is suitably con-
nected to the positive line-wire . Of course
any other form of controlling apparatus oper-
ated from the car may be employed, whereby
cireuit from the positive line-wire fis made
through points d or e, as may be desired.
TWhen circuit is made through contact d, the
action of the solenoid is the same as above
described and the car moves upward, whereas
if circuit is made through point e instead of
cutting out the lower coil and cutting in the
next upper coil of each set the said lower coil
is cut into live circnit and the next higher coil
is cut out, thereby reversing the movement
above explained, including a reversal of the
direction in which commutator P is rotated,
which reversal effects a continuous action in
the solencid, and hence of the ear.

1t will be understood that the connection
of the solenoid-coils with the hoisting-cable
may be directly to the end of said cable, or
else in any suitable distance-multiplying
bight.

If desired, the movement of the casing con-
taining the coils may be guided—as, for in-
stance, by means of the side gnides G'.

Tt will be understood that the sectional core
may be extended to any desired length and
without any great amount of expense, as the
goft-iron sections and interposed insulating
or non-magnetic blocks are comparatively
cheap and inexpensive and by the construe-
tion desecribed reduce to & minimum the cost
of the solenoid-coils, and by the arrangement
of a series of simultaneously-acting solenoids,
the combined effect of which issimultaneously
applied to moving the car, I produce not only
an exeeedingly simple arrangement, but one
that is highly efficient in operation and eco-
nomical and inexpensive in construetion,

Having now explained the object and na-
ture of my invention and an illustrative em-
Bodiment of the principles involved, and hay-
ing explained the construction, function, and
mode of operation thereof, I desire it to be
understood that T do not limit myself to the
exach details of construction and arrange-
ment of parts shown and described, as many
variations therefrom would readily suggest
themselves to persons skilled in the art and
still fall within the spirit and scope of my in-
vention; but

What I do claim as new, and desire to se-
cure by Letters Patent of the United States,
is—

1. In an electric elevator, ahoisting-motor,
comprising a solenoid having a stationary
core, and a movable coil, said coil connected
to the car-hoisting cable, as and for the pur-
pose set forth.

2, Inan electric elevator, a hoisting-motor,

comprising asolenoid having a sectional core,
and o series of coils, one of said parts being
connected to the car-hoisting cable; as and
for the purpose set forth.

3. Inanelectric elevator, a boisting-motor,

comprising a solenoid having a sectional core,
and a series of coils, one of said parts being
connected to the car-hoisting eable,and means
for simultaneously exeiting two or more of
said coils; as and for the purpose set forth.

4. In an electric elevator, a hoisting-motor,
comprising a solenoid having a stationary
sectional core, and a series of movable coils,
said coils connected to the car-hoisting cable;
and means for energizing simultaneously two
or more of said coils; as and for the purpose
set forth.

5. Inan electric elevator, a hoisting-motor
comprising a stationary core, a series of mov-
able coils connected to the car-hoisting cable,
said coils arranged in sets, and means for en-
ergizing simultaneously two or more coils of
each set; as and for the purpose set forth.

6. Inanelectrie elevator, a hoisting-motor,
comprising a stationary core, a series of mov-
able coils connected to the car-hoisting cable,
said coils arranged in sets, means for making
circuit simultaneously through two or more
coils of each set, said means controllable from
the ear; as and for the purpose set forth.

7. Inan electric elevator, a hoisfing-motor
comprising a stationary core, aseries of mov-
able coils connected tothe car-hoisting cable,
gaid coils arranged in sets, the corresponding
members of each being coupled together in
series, and means for energizing two or more
of said coupled-up sefs simultaneously; as
and for the purpose set forth.

8. Inan electricelevator, a hoisting-motor,
comprising a stationary core, a series of mov-
able coils connected tothe car-hoisting cable,
means for successively energizing the coils of
said series; as and for the purpose set forth.

9. In an electric ¢levator, a hoisting-motor,
comprising a stationary sectional core, mov-
able coils arranged in sets and connected to
the car-hoisting cable, means for simultane-
ously energizing two or more adjacent coils
in each set, and means for progressively cut-
ting in and successively cutting out said coils;
as and for the purpose set forth.

10. Inanelectricelevator, ahoisting-motor,
comprising a stationary core composed of al-
ternating magnetic and non-magnetic pieces
and a series of coils, and means for energiz-
ing separated coils of said series; as and for

the purpose set forth.

11. Inanelectricelevator, ahoisting-motor,
comprising a solenoid having a sectional core
and a series of sets of coils, corresponding
coils of each set being electrieally coupled
up, and means controllable from the car for
energizing one or more of said coupled-up
coils; as and for the purpose set forth.

12. In an electric elevator, a hoisting-motor,
comprising a solenoid having a sectional core
and a series of coils arranged in sets, corre-
sponding coils in each set, being in electrical
connection with each other, means controlla-
ble from the car for energizing one or more
of said coupled-up coils, and means for shift-
ing the energizing-current to the next adja-
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cent coupled-up coils; asand forthe purpose

set.forth. s

13. Inanelectricelevator,ahoisting-motor;
comprising a solenoid having asectional core,
and a series of coils arranged in sets, corre-
sponding coils in each set being in electrical
connection with each other,a commutator ar-
ranged in cireuit with said coils, and means
actuated by the movement of said solenoid
for.operating said commutator, whereby cur-
rent is shifted from one to another of said
coupled-up sets of coils; as and for the pur-
pose set forth.

14. Inan electric elevator, a hoisting-motor
comprising a solenoid, having a seetional core
and a series of coils arranged in sets; corre-
sponding coils in each set being in electrical
connection with each other, a commutator
having as many segments as there: are cou-
pled-up sets of coils, each segment included
in eircuit with a coupled-up set of coils, and
means for moving said commutator coinei-
dently with the actuation of said solenoid;
as-and for the purpose set forth.

15. Inanelectricelevator, a hoisting-motor
comprising asolenoid, havingasectional core,
and a series of coils arranged in sets, corre-
sponding coils of each set being coupled to-
gether, a commutator having its segments re-
spectively included in” circuit with said sev-
eral coupled-upsets of coils, a cable arranged
tobemoved by the actuation of said solenoid,
said cable arranged to operate said commu-
tator; as and for the purpose set forth.

16. In anelectricelevator, ahoisting-motor,
comprising a solenoid having a sectional core
and a series of coils arranged in sets, corre-
sponding coils of -each set being coupled to-
gether, a commutator having its segments re-
spectively included in circuit with said sev-
cral coupled-upsetsof coils, brushesarranged
to contact with said commutator, means for
controlling the circuit through said brushes,
and means actuated bysaid solenoid for mov-
ing said commutator; as and for the purpose
set forth.

17. In anelectricelevator, ahoisting-motor,
comprising a solenoid having a sectional core
and a series of coils arranged in sets, the cor-
responding coilsof each set being coupled to-
gether, a commutator having its segments
respectively included in - ecircuit with said
several coupled-up sets of coils, means for
actuating said commutator, brushes arranged
to contact with said commutator, means con-
trollable from the car for making or breaking
the current through said brushes and vary-
ing the current; as and for the purpose set
forth.

18. In anelectricelevator, ahoisting-motor,
comprising a stationary core, a casing sus-
pended from the car-hoisting cable, a coil ar-
ranged in said casing, said casing and coil
adapted to travel upon said core, and means
controllable from the car for energizing said
coil at will; as and for the purpose set forth.

19. Inan electricelevator, a hoisting-motor,
comprising a stationary core, a hollow ¢cylin-
drical casing, comprising an outer magnetic
and an inner non-magnetic sleeve, a coil ar-
ranged. within said casing; said inner sleeve
adapted to be received upon said core, and
means for controlling from the car the ener-
gizing- current of said coil; as and for the
purpose set forth.

20. Inanelectricelevator, a hoisting-motor,
comprising a stationary core, a hollow c¢ylin-
drical casing comprising the end pieces, an
inner non-magnetic and an outer magnetic
sleeve, a coil arranged in said casing, said
casing suitably suspended from the car-
hoisting cable, and means, controllable from
the car, for governing the energizing-current
of said coil; as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 10th day of March, 1896, in the
presence of the subsecribing witnesses.

IIUMPIIREY RUSSELL SMITH.

Attest:
S. E. DARBY,
M. I. CAVANAGH.

50

55

6o

65

70

So

85




