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To all whom it may conceri:

Beitknownthat we, WILLIAM D. BALDWIN,

residing at New York, in the county of New
York, and AUGUST SUNDH, residing at Yonk-
s ors, in the county of Westchester, State of
New York, both citizens of the United States,
have invented certain new and useful Im-
provements in Klectric Capstans, of which the
following iIs a specification.
10
capstans by electricity; and its object is to
provide a simple and efficient capstan de-
siened more partiecularly for use in those in-
stances whereit maybenecessary to haulloads
15 horizontally, as on the waterside and in con-
nection with yards and docks, although our
invention may be used in whatever connec-
tion 1t 1s applicable.

Our invention consists, primarily, in a cap-

2o stan driven by means of electric motors, with
means for controlling the operation of such
motors to start, stop, and reverse them simul-

- taneously with each other.

T'o this end our invention further consists
2¢ in the novel construction of apparatus and
combinations of parts hereinafter more fully
described and shown in its many details of
construction in the acecompanying specifica-
tion and drawings, in which—

Figure 1 is an elevation, partly in section,
of a capstan embodying our invention. Fig.
2 is a plan view of the same with part of the
top broken away and partly in section. Kig.
3 ig a diagram of circuits, showing the series-
35 parallel control of the motors with reversing-

switch; and Fig. 4 is a modified construction
of apparatus foroperating the controller and
reversing-switeh. |

Referring to the drawings, A represents a
10 suitable foundation or base, with sides I,

which may be of any desired construction,
shown in this instance as masonry, the fonn-
dation or base A being at such distance be-
low the level of the yard, dock, or flooring
45 upon which it is desired to opelate that the
capstan O will be supported above the dock
or flooring, as shown, upon a vertical shaft
C e:{tendmw downwmdly therefrom. The
shaft C is provided with a suitable bearing
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for its lower end in the bottom plate W of so0
the apparatus, which 18 suitably secured to
the base A, as shown, by bolts w. The cas-

i ing V, in this instance of eylindrical form, 18

Onur invention relates fo the Onelation of i

ing the capstan, as shown the shaft C ben

supported upon the base-plate W and carries

a top plate P, which affords a bearing for the 55
apper portion of the vertical shatt C, and the
capstan O, as shown, is arranged above the
top plate .

Electriec motors J i are arranged to drive
the capstan, and they may be In any desired 6o
position relative to the capstan, either within
or without the casing; but the preferable ar-
rangement is within the casing, and any de-
sired number of motors may be provided. In
the drawings the motors are provided with
vertical shafts, as this is a convenient ar-
rangement of apparatus readily controlled
and efficient in operation. DBearings I and
K are provided for the lower ends of the
shafts G II, the bearings of the upper ends
of the shafts being in sockets X Y on the
yoke-pieces 7, which yokes are additionally
supported from the casing V by supports Q.
Suitable gearing is provided between the mo-

tor-shafts and the central shaft C for driv- 75
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provided with one large gear-wheel R, and
the motor-shafts G I being provided with
smaller gear-wheels S T, thus forming a con-
venientarrangement,althoughotherarrange-
ments of gear-wheels, of course, may be util-
ized. The gear-wheel R has a ball-bearing
ot the under surface of its hub », as the b%lls
¢ operating in grooves p in the block p/,
while the whole gear is arranged in a smtable
gear box or casing formed by pm;jectlons q
on the plate VW and a cover . The gear-
casing may befilled with lubricant, as shown,
if desired. From the arrangement shown 1t
is evident that if both motors rotate in the
same direction they will drive the gear R in
the same direction, and by simply reversing
the direction of rotation of each motor the
gear R will be reversed and the capstan O will
also be reversed.

Any suitable electric motors may be used
with our invention and any form of yokes
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commutaitor, and brushes; but as illustra-
tive of a suitable form of motor we have
shown series-wound motorsg, of which, as
stated, Z are the yokes, the outsides only be-
ing shown, and brushes d', with posts u, for
the connection of the circnif-wires.

Sultable means must be provided for con-
trolling the motors and determining their di-
rection of rotation, and, as shown, we pro-
vide a series-parallel control for the motors
and a reversing-switch for determining their
direction of rotation, the series-parallel con-

troller and reversing-switch being preferably ;

operatedsimultaneously. Asafurther means
of controlling the motors a suitable brake is
provided, shown in this instance as a band-
brake /» operating upon a sheave ¢, and elec-
tromagnetic means in the shape of an electro-
magnet D are provided for withdrawing the
brake upon starting the motors, a spring j
operating to apply the brake when the cur-
rent is turned off to stop the motors. We
have simply shown this brake as an illustra-
tion of ourinvention and are not to be under-
stood as limiting ounrselves to its particular
form. The series-parallel controller is of any
usual or suitable construection, there being
preferably a series of stationary brushes I3’
and a rotatable cylinder carrying contacts,
the brushes and -cylinder being arranged
within a suitable casing L. The cylinder
1tself is not shown; but a devslopment there-
of i8 illustrated in Fig. 3 which is a simple
way of tracing the circuits, it being under-
stood that the contacts shown in Fig. 3 are
arranged on the outside of the insulating-cyl-
inder, as shown.

Any saitable reversing-switech may be pro-
vided, as shown it being arranged within a
casing M, and it may consist of a series of sta-
tionary brushes C', with movable contacts
also on the cylinder, the development of this
cylinder being shown in Fig. 3.

1'he series-parallel controller and revers-
ing-switch are operated, respectively, from
vertical shafts b and e, and suitable means
are provided for simultaneously rotating said
shafts about their vertical axes. A conven-
lent means and one which we have found par-
ticularly suitable to this class of apparatus
1s that illustrated, in which horizontal arms I
are provided radiating from the center and
rotatably supported upon the shaft C, as
shown, they being connected to the hub 722
The arms Iare arranged just beneath the top
plate P, and the outer ends of the same are
connected by a ring «', which is guided in
rollers K, as shown, connected to the casing
Y. Thering ¢’ may be provided with ratchet-
teeth a* on its side, engaging a suitable pawl
a’, mounted on the casing, as indicated in
Fig. 2. Trom this ring ¢’ foot or hand pieces
o project upward through slots in the top
plate P, so that by pushing or pulling on said
foot or hand pieces a (they being shown as
foot-pieces) the arms I may be rotated in one
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provided between said arms and the shafts
b and e it will be seen that ready means are
at hand for operating the controller and re-
versing-switch from the outside of the appa-
ratus. In thisinstance the segment 7 is con-
nected to the hub 7* and meshes with a pin-
ion ¢ on the shaft ¢, while any suitable con-
nection, shown as an arm ' having teeth ¢
engages teeth on a segment ¢, connected to
the shaft 6. The oscillation then of segment
J rotates the pinione’,which in turn oscillates
the arm 7', and segment ¢ is thereby oscil-
lated, partially rotating the shaft b and simul-
taneously reversing the controller and re-
versing-switeh.

In Fig. 4 a modified form of apparatus is
shown in detall for operating the controller
and reversing-switeh. Instead of thearms I
the shaft e is extended upwardly through the
aperture e® in the cover or top plate I, and
means are provided for connecting a crank
e’ or other operating-handle to said shaft e
through the aperture. As before, thearm f
I8 connected to theshafte, (not shown in [Fig.
4,) sothat by turning the crank ¢ both shafts
e and O will be rotated and the controller and
reversing-switch operated.

As stated, we prefer to operate the motors
with series-parallel control, and any suitable

connections may be provided for so control-

ling the motors; but asimple construction of
apparatus is diagrammatically shown in Fig.
5, 1n° which a series of brushes I3/, as stated,
18 shown, these brushes being represented in-
dividually by the numerals 6 7 8§ 9 10 11 12
15 14 15, on each side of which series of
brushes are represented contacts in parallel
rows, there being such a number of said con-
tacts that when the controllerisoperated the
brushesmay take five different positionsrela-
tive to the contacts. (Indicated in dotted
linesby12345and 1'2'38" 4" 5.) The con-
tacts are shown of various shapes and sizes,
and their arrangement is suech, as will here-
inafter be described, that the armatures of
the motors are thrown first in series with
each other with resistances 40 and 41 in ecir-
calt for each armature. At position 2 one of
the resistances is cut out of ecircuit, and at
position 5 the other is cut out of circuit. A€
position 4 the armatures are thrown into par-
allel relation to each other with resistance in
the eircuit of each, while in position 5 the ax-
matures are tiirown into parallel relation di-
rectly across the line with no resistance in
circuit. Asstated, the motors are preferably
series wound; but they may be of any de-
sired winding, as shown S’ 8? being the series
fields and A’ A*thearmatures. The revers-
Ing - switch also consists, as stated, of a se-
ries of brushes C' (individually indicated by
the numerals1819 2021 22 23 24 25)) with con-

| tacts on each side thereof so arranged and

connected that when the contacts on either
side are moved into contact with the brushes
circuits will be made through the armatures

direction or another, and if connections are | A’ A®in different directions. Those contacts
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Lo the right of the reversing-swiich are nlim-
berad 3G &1 32 83 31 35 36 37, and thoy ars
connected to each other in pairs in the man-
ner shown. |

D represents the brake-magnet, connected
directly across the mains, (represented by -
and —,) and assuming that the controller and
reversing-switeh aresimultaneously turned to
start the motors and bring them up to speed
the circuits may be traced as follows: Let theo
brushes B’ first rest upon the contacts marked
1 of the controller, while the contacts to the
right of the series of brushes C' of the revers-
ing-switch may be assumed to be in contact
with the brushes. Circuit will then be com-
pleted from the positive main at -+, by wire
26, to brush 15, from thence by wire 27 to the
brake-magnet D and to the negative lead.
The brake-magnet will thus be energized and
will 1ift the brake. Another cireunit will be
completed from the positive lead through the
series field-winding S° to brush 18 on the re-
versing-switeh, from thence to contact 30, to
contact 32, to brush 20, to and through the ar-
mature A?of the motor, and back to the brush
19, from thence through contacts 31 and 39 to
brush 21, from thence to brush 10 on the se-
ries-parallel controller, and brushes10and 11

" being upon one of the contacts in the posi-
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tion marked 1 the circuif will be completed
from brush 10 to brush 11, through resistance
40 to brush 12, and the brushes 12 and 18 be-
ing upon one of the contacts of the position
marked 1 current will pass from brush 12 to
brush 13, from thence to and thirough the se-
ries field-winding ', from thence to brush 22
of the reversing-switch, to contact 34, to con-
tact 36,to brush 24,from thence toand through
armature A’ tobrush 23, to econtact 35, to con-
tact 87, to brush 25, from thence to brush 9
on the controller, and the circult being com-

pleted to brush 8, from thence to and through

resistance 41 to brush 7, and from brush 6 to
the negative main. The circuit will thushave
been completed through the armatures A" A”
in series with each other, with a resistance 40
in series with the armature A® and a resist-
ance 41 in series with the armature A'. When
contacts of the position marked 2 come oppo-
site the brushes B’ of the controller, the cir-
cuits will be the same as those just described,
excopt that resistance 41 will be cut out of
the armature-circuit, and when the contacis
of position marked 3 come opposite and 1in
contact with the brushes B’ the resistance 40
will also be cut out of cireuit, and the arma-
tures will be left running in series with each
other connected directly across the Iline.
When the contacts of the position marked 4
come oppositeand in contact with the brusnes
B, eircuit will be completed as follows: from
the positive lead through the field 5°to brush
18, to contact 30, to contact 32, to brush 20,
through the armature A?to brush 19, to con-
tact 31, to contact 33, o brush 21, te brush 10
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anee 40 to brush 1%, and from thence ¢ the
negativemain by wire42. A circuit will also
be completed by wire 28 to brush 14 on the
controller, to a contact of the position marked
5 on the controller, to brush 13, from thence
to and through the series field-winding S, to
brush 22 of the reverser, to contact 34, to con-
tact 36, to brush 24, to and through armaturo
Al tobrush 23, contact 35,contact 37, brush 25,
brush 9 on the controller, to brush 8§, through
rasistance 41 to brush 7, to brush 6, and to
the negative main. In this position ol the
controller the motors are thrown in parallel
across the line with resistance in series with
cach, and when the controller is in such po-
sition that the contactsof the position marked
5 come opposite and in contact with the
brushes B’ the motors will be thrown 1n par-
allel with each other across theline, but with-
out resistance in the circuit of either, and
they will then be running at normal speed.
Should the controller be turned 1n a reverso
direction, bringing those contacts marked 1’
2" 3 47 5" successively into contact with
brushes B’ and bringing the contacts on the
loft of the series of brushes €' of the revers-
ing-switeh into contact with brushes €', the
motors would be thrown first into series and
then into parallel with each other, as before,
and the direction of rotation would be re-
versed.

In Fig. 2 the 4 and — signs represent the
leading-in wires for the motors, these wires
entering the casing of the controller and re-
versing -switeh and emerging therefrom to
pass to the moters and brake-magnet In a
mannerto connect the motors and brake-mag-
net, as diagrammatically illustrated in Ifig. 8.
The casing containing the controller and re-
versing-switch may be arranged in any suit-
able manner with relation to the motors; but
a convenient arrangement is to support 1t
from the yokes of the motors by sultable
arms 7.

Without limiting ourselves te the precise
construction and arrangement of parts shown
and described, we claim as our invention—-

1. The combination with a platform, and &
capstan thereon, of a shaflt extending down-
wardly therefrom, two electric motors geared
to drive said shaft, a series-parallel controller
and reversing-switeh, and means arranged in
the platform for operating the controller and
roversing-switeh, substantially as described.

2. The combination with a capstan, and a
shaft extending downwardly therefrom, of
two eleetrie motors geared to drive the shatt,
a series-parallel controller and reversing-
switeh for the motors, and arms rotatably
supported upon the capstan-shaft connected
to operate the controllerand reversing-switeh,
subatantially as described.

3. The combination with a capstan, and a
shaft extending downwardly therefrom, ok
two electric moters geared to drive said shatt,

on the controller. to brush 11, through resist- | a controller for said motors, and arms rota-
| ) g ;¢
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tably supported on said shaft and connected
to operate the controller, suhstantially as de-
scribed. |

4. The ecombination with a capstan, of an
inclosed casing, at least two clectric motors
within the casing connected to drive the can-
stan, a series-parallel controller and revers-
ing-switeh also arranged within the casing,

and means without the casing for opsrating

said controller and reversing-switeh, supstan-
tially as desecribed,

5. The combination with an 1nclosed cas-
ing, of a capstan, at least two motors witihin

the casing connected to drive the capstan, a
ban I y,

\
I
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series-parallel coniroller, reversing-switeh,
brake, and brake-magnet all arranged within
the casing, and means without the casing for
contirolling the operation of said controller,
reversing-switen and brake-magnei, substan-
tially as described.

i testimony whereofl we have signed our
names to this specification in the presence of
two subreribing witnesses.

WILLIAM DD, BALDWIN,
AUGURTY SUNDIL
Witnesses:
HUGo AL HENKEL,
V. EH. BrADY.
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