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Specification of Letters Patent.
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Application filed June 12, 1908, Serial No. 438,080. :

7o all whom it may concern:

- Be it known that I, Jomx D. Turpeg, a
citizen of the United States, residing in New
York city, in thie county of New York and
State of New York, have invented a new
and useful Improvement in Systems of
Electrical Control, of which the following
iy a specification. . .

The present invention relates to hoisting
mechanism - and ' electrical operating and
controlling mechanism therefor, and is more
particularly adapted to ammunition hoists
of that type in which the ammunition is
lifted by a carrier to a position opposite the
breech of the gun, and the carrier held in

its elevated position by means of a reduced . '
| and.210 and down to the winding drum 11.

current supplied to the hoisting motor.

One -of the objects of the invention is to

provide means for reducing the current as
the carrier approaches its uvpper limit of

travel to an amount substantially propor- |
| upper end of the tracks 6 in position to form

tional to-or varying with the Joad.
Another cbject of the invention is the
provision of improved means for limiting
the speed of descent of the-car or carrier.
A further object of the invention is the

- provision of means for cverceming any ex-

cessive starting friction of the descending
load by supplying an initial current to the
motor which is automatically cut off as the
Joad commences its descent. -

Still another object is to provide means

“for antomatically slowing down the carrier

during any desiped portions of its travel
either ascending.or descending.

Other objects of the invention will ap-
pear hereinafter, the novel combinations of
elements being set forth in the appended
claims. - : ‘

Referring to the accompanying drawings,
Tignre 1 is an elevational view of a gun
and ammunition hoisting machanism; Fig.
9 is a view showine mechanism for simulta-
neously adjusting the gun elevation and the
position of the buffer; Fig. 3 is a rear ele-
vation of the buffer and ammunition car-
rier; Fig. 4 % a diagrammatic view of the
electrical system of control; Fig. 5 shows a
modification of the controlling mechanism
adapted to a shunt wound motor.

The invention is herein shown in connec-
tion with a.gun as used on a war vessel.

‘The gun G is mounted in a rotating turret

T supported on rollers 1 adapted to travel
en a track 2 on the framework 8. The gun
is mounted on its carriage 4 in the usual
way. by means of horizontal trunnions 5
journaled in the gun carriage. The ammu-
niticn is elevated from the hold of the ship
to the gun’'by a car or carrier C adapted to
travel on the tracks 6. Thé upper ends of
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these tracks.are fixed to the turret and the \

| . B
lower ends are secured to a frame 7 rotlata-

ble with the turret so that the tracks re-
tain a fixed position relative to the gnn car-
riage.  The carrier Cdls lifted and lowered
by means of a hoisting rope or cable 8 con-

65

nected at one end to the carrier and ex- .

tending up apd over the guide sheaves 9

A gear wheel 12 connected to the winding
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drum meshes with the driving pinion 13 on -

the shaft of the hoisting motor M. -
An adjustable buffer B is located near the

a stop for the carrier at its upper limit of
travel. . This buffer comprises a cross beam
14 and guides 15 slidable vertically on the

‘rails 6. Abutments 16 normally projected

hy springs 17 form yielding stops for the
carrier C. ,
The mechanism for adjusting the eleva-
tion of the gun comprises a bracket 18 holt-
ed to the under surface of the turret floor,
and having a hollow cylindrical body por-
tion to receive a rotatable member 19. A
miter gear 20 on the upper end of the mem-
ber 19 meshes with a pinion 21 on the shaft
of an electric motor A. A screw-threaded

rod 22 works in a threaded recess in the.
-member 19.
riected at its lower énd to the rod 22,

A connecting rod 23 is con-
' and at
its upper end to a- bracket 24 on the gun.
The operation of the motor A will effect an
adjustment of the gun elevation in an cb-
vious manner. This mechanism per se is
not my invention. The following means,
however, in combination with such mecha-

nism for automatically adjusting the posi-
- tion of the buffer B as the gun elevation is

adjusted, forms a feature of the present in-
vention. - A screw-threaded rod 25 is swiv-
eled in a cross-beam 26 which is sécured to
the-rails 6. The rod 25 is held against.

‘vertical movement by disks 27 secured to
" the rod on opposite sides of the beam' 26.
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An internally screw-threaded sleeve 38" re-
ceiving the rod 25, is secured to the cross-
piece 14 and forms a support therefor. A
power-transmitting rod 29 supported in any
convenient manner has a beveled:gear 30
at its upper end mieshing with a gear 31 on
thie lower end of'the rod 25. The rod 29 is
geaved to the mdtor A hv means of pinions
32 and 33 and a gear wheel 34, When the
metor A is operated to adjust the gun eleva-
tion, the shaft 25 will be rotated by means
of the gearing just described, and as said

rod cannot move vertically the sleeve 38" .

and buffer B will be moved up or down, de-
pending on the direction of rotation of the
motor armature. The gearing is so ar-
ranged and proportioned that the buffer
moves up and down with the breech of the
gun and to substantially the same extent, so
that whatever the gun elevation may be the
buffer is in position to stop the carrier C
with the charge in proper position for load-
ing. ,
In connection, with the buffer B, I have
shown an electro-magnetic locking device L
adapted to lock the carrier C in its elevated
position during - the loading of the gun.
This device comprises a .catch 85 (Fig. 4)
adapted to engage below a bracket 36 se-
cured to the carrier C, the under surface of

“ the catch being beveled to permit the same
. to be moved out of the way % the carrier
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nears -its upper limit of travel, the catch
then returning to normal position to hold

. the carvier suspended. In order to permit

the carrier to descend, the catch is refeased
by cnergizing the electro-magnet compris-
ing the solenoid 38, the frame 37 and the
core or plunger 38",

An automatic floor controller F is con-
neeted for rotation to the motor M, or some
movable part of the hoisting mechanism. As
shown in Fig. 1, the controller ¥ ig pro-
vided with a sprocket wheel 40 geared by
a chain 41 to a sprocket wheel 42 on the
shaft of the hoisting drum, so that the con-

troller will move in unison with the carrier

C. As sh-wn.diagrdammatically in Fig. 4
the contrc.ler carries a series of arc-shaped
movable contact strips 43, 44, 45, etc., adapt-
ed to engage a series of stationary brushes
49, 50, etc. The brushes, or those control-
ling the motor circuits as the carrier C is
lifted, may be carried by an arm 62 jour-
naled at one end on the shaft of the con-
troller. A rope cr cord 63 is connected at

cone end to the arm 62 and passes over di-

rection sheaves 64, 65 and is secured at its
other end ‘to the gun. .A coil spring 66
keeps the rope 63 taut. The pofition of the
brushes carried by the arm 62 will therefore
be changed whenever the ‘gun elevation is
changed, and the arrangement is such that
the relative position of the brushes and con-

tact strips is always substantially the same

168 to the minus line.

> : 1,062,587

for any given position of the carrier C rel-
atively to the buffer B and breech of the
gun. The specific construction of the con-
troller I may. be the same as that fully
shown and described in my former Patent
No. 879,387, dated February 18,1908. 1Ifit
is desired to give the controller more than
cne revolution, the construction disclosed in
my Patent No. 710,914, dated Qctober 7,
1902, may be used. '

In Fig. 4 the controller F ig shown in the
position assumed when the car C is at its
normal upper limit of travel. The lever of
the car switch S has been brought to center
and the machine is at rest with the car held
by the locking device Y. The power is cut
off from all parts except the brake magnet.
To start the car on ifs downward travel
from this position, the car switch handle is
moved to the right to bring the centact
plate 71 into engagement with the stationary
contacts 69, 76, 77 and 78. It is assumed
that the car is not sufliciently heavy to over-
come the friction of rest of all ‘the parts,
but that after being set in motion it will ac-
celerate and continue running downward

without requiring power from the source of

supply. - .
The circuits established are as follows:
from the plus line 67 through conductor

68 to car switch contact 69, plate 71 and

contact 76, through conductors 158, 1587,

contact 61 on controller ¥, plate 48, contact
60, conductor 161, coil 157 of the double
magnet X, conductors 162, 159, 128, con-
tacts 187 and conductors 127 to the minus
line 84. . The magnet X being thus excited
its core is lifted, making connection between

“the contacts 100 and 163, and thereby clos-

ing a main line circuit through the motor,
which circuit is from the plus line to the
armature brush 98, through the armature
97, brush 96, conductor 165, switch 160, coil
166 of magnet LM, and resistances 167 and
The switch 160 is
closed at this time since its magnet spocl 156
is energized, being in a parallel circuit with
the spool 157 of magnet X which circuit
may be traced from the conductor 158
through spoel 156, conductors 159, 128, con-

line. Current is admitted to the brake mag-
net 112 by way ‘of car switch contact 77
through conductor 155, contact 49, spiral
43, contact 50, conductor 111 te the brake
spool 112, and through conductor 91 to the
minus line. A parallel circuit through the
brake magnet may be traced from the plus
line tlirough conductor 150, contact 55, con-
ductor 151, contact 52, spiral 46, contact 51,
conductor 152, resistance 158 to conductor
111 and the brake coil 112. The purpose of
this latter circuit will be pointed out later.
The car switch contact 78 controls the cir-
cuit through the magnet coil 38 of the-lock-
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ing device 1. which is therefore operated to

disengage the catch 35 and permit the car to

descend, -As the switeh lever is thrown over

to the right, the plate 71 momentarily en-
-5 eages the contact 79 and closes a cireuit
through the magnet FS which may cause
the latter to operate, but this is merely inci-
dental and has no effect on the operation of
the motor and hoisting - mechanism.

Driefly stated, the effect of moving the
lever of the switch S over to the right is to
release the locking device I and supply cur-
vent to the armature in a dirvection to start
the carrier downward. This current is only
supplied during the initial downward move-
ment of the carrier, however, and is for the
purpese of overcoming the xcessive start-
ing friction which in some cases the weight
of the carrier may not be able to overcome.
The carrier now commences its downward
movement and the increasing speed of the
armature quickly develops sufficient counter-
‘electro-motive force to cause the lower mag-
net 169, which is connected
ture, to pull its core down .against the putl
of the upper magnet 157.  The contact strip
48 also leaves the brush 60 when the carrier
has moved downwardly a short distance and
opens the circuit through the upper magnet
157, thereby limiting the distance the ear
_can travel before the magnet is operated:
The operation of the magnet 169 opens the
civeuit from the main line through the motor
armature at the contact 163 and closes a
local cirenit through the armature. This
latter circuit may be traced from the arma-
ture brush 98 through conductor 99. con-
tacts 100, 101, series field coil 102, resistances
103, 104, 105, coil of magnet 95, resistances
40 106, 107, conductor 84, resistances 168, 167,
S e0il 166 of the load magnet LM switch 160,
conductor 165 to the armature “brush 96,
The car now drives the motor as.a generator
and the current in this local circuit produces
an  electro-dynamic braking = effect which
limits the speed of the car in its descent.
The magnet 93 acts during the descent of the
car to regulate the speed for different loads.
That is, if the load is heavy and accelerates
the motor above a predetermined limit, the
magnet 95 receives sufficient current to close
the switch 108 and short-circuit the resist-
ance 107, thereby increasing the current in
the local civeuit and thus increasing the elec-
55 tro-dynamic braking action sufficiently to

Dring the speed down again. 1f the load is

light, it will not tend tq produce ah excessive

speed and the magnet will not operate to
short-circuit the resistance 107, and the
g6 braking action will be correspondingly lim-
ited. If a heavy load has caused the mag-
net 95 to close the switch 108 and as a result
~ the speed falls'below a.glven
 het will be weakened and the switch will
. 85 open’ again to reduce the" braking effect.
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" conductors 180 and 99 to the brush 98.

across the arma- |

Jimit, the mag--

K

The load magnet LM operates a switch 186
in the same way to control the resistance 167,
so that the speed is regulated during the
descent of the carrier and kept substantially
the same or within predetermined limits for
different loads. As the ear descends, the
spiral contacts of the controller I are turned
in a clockwise direction and when the car
reaches a point in its travel where it is neces-
sary or desirable to reduce the speed tem-
porarily,-as for example, where it has to
pass over a sharp curve in the tracks or
through a hatchway port, the spiral 47

‘makes connection between the contacts 177

and 176. This introduces a magnet coil 175

7¢

75

8¢

into a circuit across the armature as follows,

from the armature brush 96, through con-
ductors 165, 178, magnet coil 175, conductor
179, contact 176, spiral 47, contact 177, and
The
magnet coil 175, it the speed of the arma-
ture is sufficiently high depending on the
load, closes the switch 181 and. short-circuits
the resistance 168 which is at this time in
the local circuit of the motor armature.
The electrodynamic brake action is thus in-
creased and slows down the carrier until the
obstruction has been passed, when the spiral
47 Jeaves the brush 177 and opens the circuit
through the magnet ccil 175 to reinsert-the
resistance 168 and permit the motor to run
up to full speed agaim. ,

During the descent of the carrier, the con-
troller F malkes somewhat less than a com-
plete revoluticn. The first step in slowing

down the motor as the carrier approaches its -

lowermost position takes place when the
contact strip 47 of the floor controller
reaches the position where it bridges the
contacts 55 and 57. This closes a circuit
from the positive main through conductor
150, brush 55, strip 47, brush 57, conductors
117, 82, coil of magnet I'S, and conductor
84 to the negative main. The magnet FS
now closes the switch 87 and short-circuits
the resistances 106 and 107, increasing the
electro-dynamic braking effect and slowing
down the motor. The next step in the con-
frol of the motor occurs when the strip 47
reaches the brush 58, the strip 47 still rotat-
ing clockwise. This establishes a circuit
frem the positive main through conductor
150, brush 55, contact strip 47, brush 58,
conductor, 85, coil of magnet SS, and con-
ductors 86 and 84 to the negative main.
The magnet SS closes the switch 88 and
chort-circuits the load magnet LM,
ances 167, 168 and the magnet 95, leaving

only the resistances.-103; 104, 105, and the?
series field coil 102,in circuit with the motor

armature. The electro-dynamic braking
offect is now very powerful and slows down
the carrier so that it comes quietly to rest in
its lowered position. This removes the

driving power for the motor,

resist- -

and the dy-
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‘circuit the resistance 103. cl
the switch 125 also brings the auxiliary con--

i

namic braking .action quickly brings the
motor and hoisting mechanism also to rest.
In case the motor does not stop immediately,
a slight further movement separates the
spiral 45 and contact 49 of the controller. F
and interrupts the circuit of the brake mag-
net 112, so that the brake assists in stopping
the motor. Genera'lly the dynamic brake
action will be sufficient to effect a prompt
stop without the mechanical brake being ap-
plied. The car switch handle may then be
brought to the stop position.

To 1ift the car, the handle of the car switch
S is turned to the left, causing the contact
plate 71 to make connection between the
contacts 70, 72, 78, 74 and 75. This estab-
lishes. the following circuits: from the plus
line through conductor 68, contact 70, plate
71, contact 72, conductor 89, main line mag-
net spool 90, and conductor 91 to the minus
line. The main line magnet closes the switch
92, establishing-a motor circuit from the plus
line through switch 92, conductor 93 to ar-
mature brush 96, through the armature 97,
brush 98, conductor 99, contacts 100, 101,
condactor 126, series field winding 102, re-
sistances 108, 104, 105, spool 95, and resist-
ances 106, 107 to the minus line,
circuit is made from the plus line through
conductor 68, contact 70, plate 71, contact
73, conductor 110, contact 50, conductor 111,
brake spool 112 and conductor 91 to the
minus line, energizing the spool and lifting
the brake. A connection is also made
through the previously traced conductors to
plate 71, contact 74, conductor 115, contact
54, spiral 48, contact 59, conductors 116, 117,
82, through the winding of the magnet F'S
and to the minus line. This energizes the
magnet F'S and closes the switch 87. A fur-
ther circuit is made at the car switch which
may be traced from the plate 71 through
contact 75, conductor 119, contact 53, spiral
44, contact 56, conductor” 120, accelerating
magnet spool 118, conductor 121 to the junc-
tion 126, which energizes the accelerating
magnet spool according to the potential of
the motor armature. The magnet FS, hav-
ing closed the switch 87, thereby short-cir-
cuiting the resistances 106 and 107, has. re-
duced: the starting resistance to the amount
contained in the series-field 102, resistances
103, 104, 105 and the spool 95. These re-
sistarices are so proportioned that the cur-
rent admitted by them will start the maxi-
mum load. ) . ’ '

As the speed of the armature increases and
the accelerating magnet gradually increases
in power, 1t first closes the switch 123, short-
circuiting the resistance 105; and as’ the
speed further increases the switch 124 is
closed  to short-circuit the resistance 104;
and finally the switch 125 is closed to short-
The closing of

Another -

1,052,587

tacts 129, 130 together and thereby estab-
lishes a circuit for the spool 131, which op-
erates to close the switches 137 "and 138,
short-circuiting the series field 102. The
magnetization of the motor depends now on
the shunt field winding 113 only, the latter
being connected between the plus and minus
lines by the conductors 114 and 86. The

70

motor now reaches maximum speed, the -

starting resistance being all short-circuited.
The armature circuit at this time is as fol-
lows: from the plus line through contacts 92,
c¢onductor 93, armature brush 96, armature
97, brush 98, contacts 100, 101, conductor
144, contacts 138, conductors 143, 141, 122,
switch 125, conductor 128, contacts 187 and
conductor 127 to the minus line. During
the upward travel of the car, the spirals of
the controller I move in an anti-clockwise
direction. YWhen the car reaches the hatch-
way or position for which a slower speed is
desired, the spiral 48 makeg' connection be-
tween the contacts 184 and 183, energizing
the .spool 182, which opens the normally
closed switch 187 and introduces the resist-
ance 188 in the armature circuit, thereby re-
ducing the speed of the motor. After the
car has passed such position, the spiral 48
breaks connection between the contacts 184
and 183, deénergizing the spool 182, closing

- the switch 187, and permitting the motor to

again attain full speed. As the car ap-
proaches the upper limit of its travel the
spiral 44 breaks connection between the con-
tacts 53 and 56, interrupting the circuit of
the accelerating magnet 118, causing the
switches 128,7124 and 125 to open, introduc-
ing the resistances 103, 104, 105 and also the
speol 95 into the armature circuit, and there-
by reducing the speed of the armature.
The switeh 87 is closed at this time and the
resistances 106 and 107 therefore short-cir-
cuited. The current through the magnet 95
which has just been excited by the operation
of the accelerating magnet, 1s proportional
to the load being lifted by the motor; and
this magnet is so designed that with a heavy
load it will close the switech 108, but with a
light load the switch 108 will remain open.
The second step in slowing down the mo-
tor takes place when the controller has ro-
tated a short distance farther and the con-
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tact strip 43 runs off the brush 59 and opens

the circuit through the magnet FS.  This

effects the opening of switch 87 and in-

troduces the resistance 106 into the armature

circuit, and if the load is light so that the

magnet 95 has not operated, the resistance
107 is also connected in the armature circuit,
but if the load 1s heavy and the magnet 95
has cloded the switch 108 the resistance 107
will remain short-circuited. . The current
through the motor armature is thus fur-
ther reduced an amount depending on the
load, less resistance being introduced iwhen
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the load is heavy. It is thus seen that the

magnet 95 and resistance controlled thereby

form a means for varying the current in the

motor in accordance with the load as the
latter is being brought to rest at its upper
timit of travel. Although the magnet 95
provides for only one variation in the cur-
vent, it is obvious that the number of mag-
nets and resistances may be increased to se-

cure gny degree of refinement of control de-
sired. The speed of the motor is now re-.

duced go that the carrier £ is moving slowly
as 1646 /brought up against the buffer B and
comes/to rest swithout any undue jar or strain
on arny of the parts. The hook or catch 35
carried by the buffer will be enigaged by the
carrier as the latter is being brought to rest

and hold the same until. the hook is re-.

leased by its magnet. :
In order to insure the brake being off dur-
ing the time the carrier is opposite the gun,
the following means.may be provided. A
contacc strip 46 on the floor controller is so

iocated as to engagé the brash 52 when the
5-carrier reaches the lowest position of the
breach of the gan.. This closes a circuit”

through the brake magnet, which may be
traced from the positive main through con-
ductor 150, conductor 151, brush 52, contact

30 sirip 46, brush 51, conductor 152, resistance

153, conductor 111, brake magnet coil 112,
and conductors 91, 84 to the negative maln.

" This cireuit is entirely independent of the

H
©

128
243

50

60

wanual switch S and is maintained until
the cavrier has descended below the  gun.
The operator is thereby prevented irom
opening the brake circuit and applying the
brake to the motor” when the carrier is
moved while Jocked to the buffer. Without
this provision the brake miglit be -applied
when the carrier was locked to the buffer
and the breech of the gun then moved, carry-
ing with it the buffer and carrier C which
would be forced down against the holding
power of the brake. Or, the carrier might
be raised when the brake was applied, there-
by producing slack in the hoisting cable so
that the carrier would drop when the brake
was released. In either case, the cable might
be broken or other injurious results follow.

Tn some cases it s not only necessary to
provide sufficient torque to hold the car, but
a surplus torque must be provided to enable
the motor to follow up the movement of the
gun. In order to give the motor this addi-
tional torque with the least increase of éur-
rent T make use of the magnet 131 which has
short-circuited the series field, this magnet
being connected to the terminals of the mo-

tor armature through the circuit which has
beenn traced. When the connection was

made during the acceleration, the motor had
nearly reached {ull potential. This magnet
is designed to hold the switches 137, 138
closed until the metor has nearly come to

L3

rest, when it will open said switches, intro-

ducing the series field into the circuit. The

strength of the series field. is preferably so
Lroportioned that it is sufficient to over-
come the extra friction of rest.

To prevent magnet 131 becoming deéner-
gized when contacts 129 and 130 open, and
thereby separating contacts 137 and 138, T
use magnet 139 to keep the spool 131 ener-
gized, as long as the motor armature is
generating a moderate counter-clectrorhotive
force. The circuit for spool 139 can be
{raced from brush 98, through conductor 99,
contacts 100, 101, conductor 196, series field
102, conductor 141, conductor 140, spool 139,
conductor 136 to brush 96. The switch 142
for spool 139 is closed as soon as the arma-
ture makes proper potential, and after con-
tacts 129 and 130 have energized spool 131,
causing it to close the switch 137, it will be

70
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seen that the separating of contacts 129 and -

130 does not deénergize spool 181, its circuit
reraining established from conductor 126
through spool 131, conductor 132, contacts
142, conductor 143, contacts 137, conductors
185 and 186, conductor 165 to armature
brush 96. The magnets 131 and 139 will
only becoms deénergized when the armature
potential drops below a predetermined
point. '

and while the compound field winding has
advantages over the shunt field winding in
Doisting motors, a motor with a shunt field
winding may be used jif desired as illus-
trated in Fig. 5. In this case the series
winding 102 is omitted and a resistance 113
iz placed in circuit with the shunt field
winding 113. This resistance is short cir-
cuited by the contacts 138" which are ar-
ranged to be separated when the magnet 131
is energized. The circuit for the spool 139
may be traced from the brush 98 through
conduztor 99, contacts 100, 101, conductors
126, 1407, spool 139, conductor 136 to brush
96. The magnet 139 closes the contacts 142
and maintains a holding circuit for the mag-
net coil 131 as before pointed out. The
cperation is substantially like that described
i, connection with Fig. 4, except that the
magnet 131 when energized separates the
contacts 138’ to introduce the resistance 1317
in the Beld circuit instead of the contacts
being closed to short-circuit a series coil as
in Fig. 4. Tn either case slowing down of
the motor so that the magugt 131 drops its
core. effects an increase in the strength of
the motor field sp that the torque is suflicient
to enable the mator to follow up the move-
ment of the gun.

In my Patent 879,387, above veferred to,
T have disclosed mieans for stopping the car-
rier automatically- at different positions,
varying with the position of the breech of
the gun. The same device used there can of

1 have shown in Fig. 4 a compound motor -
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course be employed in this case in connec-
tion with controller F. Also, though I show
controller F in the form .of spirals, I do

‘not limit myself to this comstruction. Any.

other suitable form, such as switches opened
by cams, or equivalent construction, can be
used, if desired.

‘Tt is understvod that the position and
length of the spirals and the location of the
Lrushes is to be.determined according to

the travel of the car, and the movement pro--
- vided for-the spirals. The contacts and con-

tact plate on the car switch also are to be

-
[

located to suit the desired movement of the
car switch handle. -The spacing may be
irregular, and the movement of the handle
does not necessarily have to be to the center

position for stopping. The position of the

contacts is shown on the wiring diagram

symmetrical, for clearness sake. -
Slow speed can be produced by the oper-

ator' @t any time during the run by moving

the handle of switch S from extreme posi-

tion toward the stop position, opening on

the up motion the accelerating magnet con- |

tacts, while with such movement -of the

+ switch- 8 during the down motion the con-

HY

tagts of magnet FS are closed. A stop can
be ‘made by the operator at any time by

bringing the switch handle to stop position |
for either up or down, thereby cutting off ;

the power and applying the brake.
I wish not to be limited to the exact con-
struction disclosed, as various changes in the

1. details of construction and arrangement of
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* atits upper limit by means of a reduced cur-
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parts may be made without departing from

the spirit and scope of the invention.
What I claim as new and desire to secure

by Letters Patent of the United States is:

“1. The combination with an electric motor, -

of resistance in the motor circuit, a device
for closing a short circuit across said' re-
sistance while the motor is’zugning at nor-
mal speed and opening said short circuit to
reduce the speed, and means for reducing
said resistance to an amount. dependent on
the current strength while said short circuit
is. open. '

2. The combination with-a car and its
motor, of means for automatically reducing
the current through the motor to an amount
varying with the load as the car approaches
its upper limit of travel and holding the car

rent. .

3. The combination with a car or carrier,
of an electric mdtor for lifting the car, and
automatic controlling means for reducing

-the speed of the car as it approaches its

upper limit of travel to an extent varying
with the load on the caryand to maintain
the motor cnergized to hold the car in its
elevated position, = . e

4. The combination with a load-carrying
device, of an electric motor for lifting said

“ifs upper limit by the torque:ofthe motor,

1,052,687

device, ‘means for reducing the current as
said device approaches its upper dimit of
trayel and holding szid device in its elevated
position by such reduced current, and means
for increasing the field strength of the motor
while said device is se held. :

5. The "¢ombinetion with a car and its
motor, of means for automeatically reducing
the speed of the car as it approaches its
upper limit and permitting it to be held at

70

75

and means for increasing the field strength
of the motor while the car is in such posi- -
tion. o o

§. In hoisting mechanism, the combina- gq
tion with an electric motor comprising a
series field winding, of a car, power-irans-
mitting mechanism between the car and
motor, starting resistance, means for intro-
ducing said resistance in the motor ecircuit
and short-circuiting the series field winding

-as the car approaches its upper limit of

travel,. and means for automatically intro-
ducing the series field winding into 'the-
motor circuit while the car is being brought
to rest in.its elevated: position. i .
7. The combination with an electric motor

comprising a series field winding, of start-
ing resistance in the motor circuif, an accel-
erating magnet operable to short-circuit said gg
resistance, means controlled by said magnet
for effecting the closing of a short circuit
across the series field winding, and means
independent of the accelerating magnet for
maintaining the series field winding short- 159
circuited. ‘ A :
- 8. The combination with an electric motor
comprising a series field winding, of an elec-
tro-responsive device controlling a short cir-
cuit across the series field winding, means 15
for effecting the operation of said device to
short circuit the field winding when the
speed of the motor reathes a predetermingd
limit, and means for retaining the field
winding .short-circuited until the speed of 71¢
the motor is reduced te a point materially
below said limit. oo

9. The combination with an electric motor
comprising a series fleld winding, of start-
ing resistance, an accelerating magnet, an 315
electro-magnet, a switeh in the circuit of the
electro-magnet operated by the-accelerating

90

-magnet, a short circuit across the series field

winding comprising a switch operated by
said. electro-magnet, and a holding circuit 159
for said electro-magnet. .

10. The combination’ with an - electric
motor, of starting resistance therefor, an ac-
celerating magnet controlling said resist-
ance, additional resistance in a local circuit 195
for the motor, and an electro-magnet having
its winding "in a_circuit in series with the

3. motor, and operable to short-circuit said ad-

"ditional resistance only when the speed of

‘the motor is excessive. - 130
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11. The combination w'th an electric mo-
tor, of starting resistance therefor, means
for controlling said resistance, additional
resistance, means for closing a local circuit
including the motor armature and said re-

, fistances, an electro-magnet having its wind-

ing in said local circuit, and means operated
by said magnet for controlling said addi-
tional resistance. '

12. The combination with a cir, of a mo-
tor for lifting the car, means for supplying
current to the motor in a direction to start
the car downward from its elevated posi-
tion, and means for ‘automatically cutting

15 off the supply of current when the car has

started downward.

13. The combination with a motor, of a
device operated by the motor in one direc-
tion and operative to drive the motor as a
generator in the gpposite direction, means
for supplying current to the motor to start
it in said last-named direction, and means
for cutting off the supply of current when
the motor has started and permitting it to
be run as a generator.

14. The combination with 'a car, of an
electric motor, driving connections between
the car and motor, means for supplying cur-
rent to the motor in a direction to lift the
car, means for reversing the direction of the
current. through the motor when the car is
in its elevated position, and means for auto-
matically cutting-off the current supply and
establishing a local circuit for the motor
when the car has developed a’predetermined

, speed in its initial downward travel and

40
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maintaining said local cireuit during the
remaining downward travel of the car.

15. The combination with a car, of an
electric motor, power-transmitting connec-
tions between the car and motor, means for
supplying current to the motor to lift the
car, and means for supplying current to the
motor in direction and quantity to over-

come the starting friction when the car is.

in itg elevated position-and start the car
downward and then permitting it to be low-
ered by gravity. : .

16. The combination with a car, of an
electric motor, power-transmitting connec-
tions between the car and motor, means for
supplying current to the motor in a diree-
tion to lift the car, mechanism for reversing
the current through the motor and starting
the car downward from its elevated posi-
tion, and means for automatically cutting
off the current supply when the car has

reached a given point a short distance be-

low its upper limit of travel. .

17. The combination with a car and a
lifting motor, of means for supplying cur-
rent to the motor in a dirvection to 1ift the
car, a device for reversing the current while

the car is elevated and starting the car

downward, and means for cutting off said

e

current supply and closing a local cireuit
through the motor when the car has started
downward. _ .
18. The combination” with a car and a
motor, of nieans for supplying current to
the motor and lifting the car, a reversing

70

switch in the motor circuit, mechanism for. .

_operating said switch when the car is in its

elevated position, and means for cutting off
the supply of current to. the motor when the
car has started downward. :

19. The combination with a car, of an
electric motor, an electro-magnetic revers-

ing switch normally closed in a direction -

“to supply current to the motor for lifting

the car, a floor controller, and circuit con-
nections between the magnet winding of the
reversing switch and the floor controller for
reversing said switch only when the ear is
at its upper limit of travel and during its
initial downward movement. . : ,

20. The combination. with a car, of an
electric motor for lifting the car, a switch
in the motor circuit, a switch-operating elec-
tro-magnet, a floor controller, circnit con-
nections between the floor controller and
the winding of said magnet for closing the
magnet circuit only while the car is near its
upper limit of travel. .

21. “The combination with an electric mo-
tor and hoisting mechanism, of a reversirig

80
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switch, an electro-magnet for operating said

switch having differential windings, the
current in one. of gaid windings being de-
pendent on the speed of the motor armature,

a floor controller, and, circuit connections

between the floor controller.znd the other
of said windings. ' A
* 22. The combination with an electric mo-
tor, of a switch, circuit connections for es-
tablishing a line cirenit through . the motor
armature when the switch is in one position
and for opening the line circuit and estab-
lishing a local cireuit thrdugh -the’, motor
armature when the switch is in another po-
sition, a differentially wound eleétro-magnet
for operating the switch, and -a floor con-
troller automatically controlling one of- the
circuits of the magnet windings. :

23. The combination with a hoisting mo-
tor, of a load-carrying device, means for’
supplying current to the motor in a direc-
tion to lift said device, mechanism operable
when the car is at its upper limit of travel
to supply current in a direction to start the
car downward, means for cutting off the
current supply when the motor has de-
veloped a given speed in' its downward
travel, and additional means for cutting off
the current supply when the car has moved
‘aownwardly a given distance independently
of the speed. :

24. The combination with an -electric
hoisting motor, of a car, means for operat-
ing the motor, a floor controller and elec-
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tro-responsive means controlled thereby for
automatically varying the speed of the car
at an intermediate point in its travel and
again bringing it back to normal speed dur-
ing the operation of the motor.

.25. The combination of an electric motor,
a car operated thereby, electrically operated
means for automatieally reducing the speed
of the car and again bringing it back to
normal speed at predetermined intermediate
points in its travel. .

26. The combination with a car, of an
electric hoisting motor, and an automati-
cally operable electro-responsive device elec-
trically controlled and operated to effect a
temporary reduction in the speed of the car
and again bring it back to normal.

27. The combination with a car, of an.

electric hoisting motor, and electro-respon-
sive means to effect a change in the current
strength in a circuit of the motor during an
intermediate period in the.travel of the car

and thereby produce a temporary change in"
. the speed of the car. -

.28. The combination -with a car, of ‘a
hoisting motor, a resistance in a circuit of
the motor, a normally closed electro-mag-
netic switch in a short circuit across said

‘resistance, and automatic means for ener-
gizing the switch magnet and introducing

said resistance in the motor circuit for a
limited period in the travel of the car. -

29. The combination with a car, of an
electric motor, a floor controller, and means
controlled thereby for effecting a temporary
reduction in the speed of the ear.

30. The combination with a car, of an
electric motor, a floor controller, an electro-
magnetic device controlled thereby opera-
tive to automatically effect a temporary
slowing down of the car at an intermediate
point In its travel and circuit connections
between said device and the floor controller.

31. The combination with a car, of an

1,052,587

electric hoisting motor, circuits and con-
nections for supplying current to the motor
to lift the car, means for establishing an
electro-dynamic brake circuit through the
motor armature during the descent of the
car, a resistance in said circfiit, and means
for automatically short-circuiting said re-
sistance during an intermediate period in
the descent of the car. _

32. The combination with a car, of an
electric motor, a resistance in the motor cir-

cuit, a normally open switch in a short eir--

cuit across sald resistance, an operating
electromagnet for said switch, and means
operable automatically at a predetermined
point in the travel of the car to excite said
magnet and close the switch during a lim-

-ited period in the travel of the car and then

deénergize said magnet and reopen the
switch and permit the continued travel of
the car at normal speed.

33..The combination with a car, of a
hoisting motor, means for effecting auto-
matically a reduction in the speed of the
car throughout a predetermined period in
its upward travel, and additional means for

automatically reducing thé speed of the car-
at a corresponding period in its downward .

travel.
34. The combination with a ecar, of a

hoisting motor, means for operating the mo--

tor, mechanism for automatically reducing

the speed as the car approaches its limit of

travel, and independent means for effecting
a temporary reduction in the speed while
the car is at an intermediate point.

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

JOHN D..THLDER.
‘Witnesses:

Wanter C. Srrawe,
‘James . BergreLL.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,

Washington, D, 0.”
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