D. LARSON,
MECHANICAL R_EVERSING AND ACCELERATING SWITCH.
APPLICATION FILED MAR. 5, 1909,

1,014,234, - | Patented Jan. 9, 1912,

4 SHEETS—SHEET 1.

P . N AN

/Z,:.;:‘o h 7 =)
? /©\¥\‘ %2 Vi W 73 32—’71;4""\\:

il \ﬂ\\u\l ,’
J.~1|’ f D)’

| -\ . V20 X -

. /7 = -

8t SRRt b
==H /__s " ] N
Ao | N .

il R 2N

g = \»

IRl AR o oa\y

/é?

,.? - ““‘\\‘

:. | /’/ N —/'

! -

-4 =N\ ~\

= ©)

! g _J

i

s

v

L

[
M

2> S i S

COLUMBIA PLANOGRAPH CO., WASHINGTON, D. C.



D. LARSON.

MECHANICAL REVERSING AND ACCELERATING SWITCH,
APPLICATION FILED MAR. 5, 1908.

11,014,234. Patented Jan. 9, 1912.:

- 4 SHEET8—SHEET 2.

| f e TR
A ﬂ : ‘\!‘\\\‘\Mx\’i\ﬂ\é

A

=
h,

BY3 r
Y
by

#
\ 'i.| ."".\‘ l..": { h
i
HRTRIN), w TR b N | £tz
N TR A I PN | EEE |

72

Al o
o | o |
AT N\ HHITMITININING

{4

s ga-%i :

W
COLUMBIA PLANOGRAPH CO., WASHINGTON, D. C. -



D. LARSON.
MECHANICAL REVERSING AND ACOELERATING SWITCH.

1,014,234,

APPLIOATION FILED MAR. 5, 1809.

Patented Jan. 9, 1912,

4 SHEETS—SHEET 3,
’




D. LARSON.

MECHANICAL REVERSING AND ACCELERATING SWITCH,
APPLICATION FILED MAR. 5, 1909,

1,014,234. | _ _ , Patented Jan. 9, 1912.

- 4 SHEETS—SHEET 4.
i AN N
4 Lo ] M o

A
%
6
H
A
c
i
éa o J 4\
i ©) !
%" | 77
v o! 2 g
N — 74 29 - 77
— ] 1 = 23 V2 ld
BT S ey 78 25
11 2¢ v S /00
% Lz( 4 27 S Gl 1197 108
/0?/// 4 2 L1 AR = B
182 1104 7 Fﬁi NHze EL \— 2 d R
e L ﬁ‘w L% ‘L}[T 106 N= g
©;
f \\\ [ \_V " —7 ’I ?/ y W —$\?3
iR . 5 = I —_— ﬁ\?z
N :\\\iaz//o 3\/04 /;;"H oz //43
1 7% v s
3 — -y




(e}

10

26

N\
[y

30

s
W

ot
<

55

UNITED STATES PATENT OFFICE.
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MECHANICAL REVERSING AND ACCELERATING SWITCH.
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Specification of Letters Patent.

Application filed March 5, 1909.

Patented Jan. 9,1912.
Serial No. 481,394.

To all whom it may concern: »

Be it known that I, Davio Larsox, a sub-
ject of the King of Sweden, residing at
Yonkers, in the county of Westchester and
State of New York, have invented a new
and useful Improvement in Mechanical Re-
versing and Accelerating Switches, of which
the following is a specification.

My invention relates to a mechanical re-
versing and accelerating switch, more par-
ticularly described as used in connection
with an alternating current motor for an
elevator system, and one of the objects of
the invention is to provide an electric switch

5 for controlling a motor where phase re-

versal in the motor would be dangerous or
likely to cause destruction of or damage to
the machinery.

Another object is to prevent the start-
ing of the motor too rapidly by an inexperi-
enced attendant.

A further object is to provide that n
case of phase reversal, the switch shall be
returned to a neutral position and the mo-

§ tor stopped.

A still further object is to provide a
switch of this character which shall be
strong and durable in construction, and ef-
fective and efficient in operation. '

Tor the attainment of these ends and the
accomplishment of other useful objects, the
invention consists in the features of novelty
in the construction, combination and ar-
rangement of the parts, hereinafter more
completely described, and claimed in the ap-
pended claims.

Figure 1 is an elevation view partly in
section of a switch constructea in accord-
ance with the principles of this invention.

Fig. 2 is a part sectional plan view of the

same showing the relative positions of the
various parts, the cross section through the
members B and A being taken on the line
99 of Fig. 1. TFigs. 3, 4, 5 are views of
the interlocking parts which control the re-
versing mechanism. Figs. 6-6% 7-79, and
881, illustrate diagrammatically the con-
troller levers and operating cams in the sev-
eral stages of operation. Fig. 9 is an illus-
tration of my invention applied to the con-
trolling apparatus for an alternating cur-
rent elevator installation.

Upon a shaft T (Fig. 1) are mounted the
members A, B, C, and D.

D is preferably a bevel gear secured to

the shaft F and having teeth meshing with
the teeth of another bevel gear K, which
is positively driven in either direction by
connection with some part of the moving
mechanism. Thus it is evident that the
shaft F may also be rotated in either direc-
tion. The members A and B are loosely
mounted on the shaft F so that it may be
free to rotate in them. The member C is
secured to the shaft F. Members B and C
are provided with beveled surfaces which
are adapted to make frictional contact with
each other, and by which, B may be en-
gaged by the member C and rotate with it
under certain conditions. The shaft F is
preferably arranged in an upright position,
and an annular recess 15 in the member C
may be filled with oil or other suitable
lubricating material.

The member A is mounted in the bearing
11, so that the shaft F is mounted in the
bearing 12 at one end and in the member
A at the other end. The member A is pro-
vided with a projecting cam 17 which en-
gages the levers 19, 20; this cam 17 does not
extend entirely around the member A as
may be seen in Fig. 6. To the member ‘A
a shipper sheave P with a grooved portion
18 is secured by the bolts 16 or other suit-
able means, and the turning of this sheave
P in either direction operates either one or

the other of the reversing switch levers 19,

90. The lever 20 carries contacts 22 and 24
insulated from each other and from the
lever by bushings 120. When the lever 20
is operated, the contacts 22 and 24 are
brought into engagement respectively with
stationary contacts 25 and 26 (Fig. 9).
These stationary contacts are each clamped
in a metallic holder 70 (Fig. 2) to which
the terminal clip 69 of a conductor is se-
cured by means of a screw 71. The lever
19 carries contacts 21 and 23 similar to those
on the lever 20, and movable into engage-
ment with stationary contacts 29 and 81 re-
spectively. The operation of the lever 20
establishes connection between the motor M
and the source of current supply, and ef-
fects the operation of the motor in one di-
rection, while the operation of the lever 19
reverses the connections and secures the
operation of the motor in the reverse direc-
tion in a well known manner.

The member B is provided with cams 33,
34, 35 and 36, which engage levers 37, 38
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39 and 40 respectively. These levers each
carry a pair of switch contacts insulated
from each other and from the lever by bush-
ings 120" (Fig. 2). The contacts 41 and
417 carried by the lever 87 are movable into
engagement with a pair of stationary con-
tacts 45 secured in a metal contact holder
61 pivoted at 62 to a bracket 68. The con-
tacts 45 form in effect a single stationary
contact as indicated diagrammatically in
Fig. 9. - Screws 64 secure the bracket 68 to
a block 63, and may also serve as binding
posts to electrically connect a conductor to
the stationary contacts. A similar arrange-
ment of contacts is provided in connection
with the levers 38, 89 and 40. The contacts
carried by these levers are designated 42 and
427, 43 and 438’, 44 and 44’, and are adapted
to bridge the stationary contacts 46, 47 and
48 respectively.

The contact levers 19, 20, 87, 88, 39, 40 are
all pivotally mounted on the shaft f which is
preferably fixed in the end bearing mounts
11 and 123 each lever is held in contact with
its corresponding member A or B by means
of a spring 54 bearing against the lever and
which is held in position by a suitable casing
55 and a projecting lug 56 of each lever. It
is evident that as the members A and B are
turned on the shaft T, the said levers will
be operated.

Integral with members A and B are the
interlocking portions A’ and B’, the pref-
erable form thereof being shown in Figs. 3,
4, 5, and their function being to cause cir-
cuits to be opened in case of phase reversal.

In Fig. 2 the two levers 20 and 87 are
shown, the former having two contacts 22,
24 parallel with the shaft I, and the latter
having two contacts 41, 41’ in a line at right
angles to the shaft F. o

The base 73 of the switch is secured to a
rigid support 74 by some suitable means 32
and a cover 72 is provided for the switch, to
keep it free from dirt or from contact with
any foreign material,

In order that the mechanical operation of
the switch may be readily understood, the
action thereof is here explained. Starting
with the switch in a position to be operated,
the shipper sheave P, and member A at-
tached thereto, may be rotated in either di-
rection; if turned in a counter-clockwise di-
rection as viewed in Fig. 2 until the stop
122 carried by the shipper sheave engages
the fixed stop 123, and the cam 17 on mem-
ber A takes the position shown in Fig. 6,
the lever 20 will be operated by a spring 54,
and the contacts 22, 24, attached to this lever
20 will engage the stationary contacts 25
and 26 respectively. The motor now re-
ceives current and the operating mechanism
is set in motion and the shaft F rotated in
a counter-clockwise direction.

When the member A takes the position

1,014,284

shown in Fig. 6, the portion A’ will take
the position shown in Fig. 7, the member B
having been turned by the contact of the
projecting portion B’ with the projection
A’, until B’ takes the position shown by
the dotted outline of B’ in Tig. 7. The cam
projections 33, 34 will then be as shown in
Fig. 7, and the cam projections 85, 36 as
shown in Fig. 8. In these positions all of
the accelerating levers 37, 38, 89, 40 are held
from making connections with their corre-
sponding fixed contacts.

The rotation of the shaft I and the fric-
tion member C cause the sleeve member B
to be rotated therewith; when this sleeve B
is thus rotated until the cam 34 reaches the
position shown in Fig. 72 the lever 38 is
operated. In a similar way the continued
rotation of the sleeve member B next oper-
ates the lever 37, as shown in Fig. 7°; then
lever 40 (¥ig. 8°), and finally lever 39 Fig.
8% is operated. The position of the projec-
tion B’ is then shown by Fig. 8¢ in which
B’ is against the projection A’ of member
A. And since the shipper-sheave P is held by
the stop 123 against further rotation in the
same direction, the member A attached
thereto is held, and by the engagement of
projections A’ and B’, the sleeve member B
1s also held stationary, the frictional con-
nection between the members B and C per-
mitting the independent rotation of the
shaft I,

If for any reason the shaft mechanism
and friction member C should operate the
member B in the reverse direction, the pro-
jection B” would engage the projection A’
of member A, which would then turn the
member A backward until the lever 20 is
engaged by the cam projection 17 on said
member A and operated to open position,

and the shipper-sheave returned to the un-.

operated position. In a similar way if the
member A has been rotated in the opposite
direction to operate the lever 19, the con-
tacts 21 and 28 would engage the stationary
contacts 29 and 31 and connect the motor
for operation in the reverse direction, the
accelerating switches would be operated in
the same order and in a way similar to that
described ; the mechanism being rotated in
the opposite direction.

It is evident that the comnections made
by the operation of the levers 19, 20 may
be such as to close circuits by the operation
of one lever which shall be the reverse of
circuits closed by the other. And the levers
operated by the cam projections on the mem-
ber B may make various connections with a
resistance controlling the starting and ac-
celeration of an electric motor. The member
A operates the veversing switch contact
levers, and the sleeve member B operates
the accelerating lever contacts of the switch.
In this embodiment, my invention is applied
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1,014,234

to control the circuits for an alternating
current motor in conjunction with an eleva-
tor car and hoisting apparatus therefor. In
Fig. 9, the car C is shown suspended by the
ropes or cables H which pass over the pul-
leys L, N, around the traction drum T, and
over the guide pulley O in a well known
manner, and have a counterweight W con-
nected to their opposite end. The governor
rope 6 passes through the car C and around
the shipper-sheave P of the switch, and is
provided with the devices 75, 76, which are
engaged by the car C to operate the gover-
nor rope and usually act in the capacity of
safety devices to stop the car at the upper
and lower limits of travel. When the main
switch § is closed, the operation of the re-
versing switch will close circuits to the mo-
tor windings from the supply mains through
the protecting fuses J. The operation of
the reversing switch is effected by pulling
the governor rope G, which will turn the
shipper-sheave P and with it the attached
member A, causing either the lever 19 or
lever 20 to be operated as previously ex-
plained. If lever 20 is operated, its con-
tacts 22 and 24 engage the two fixed con-
tacts 25 and 26 respectively. There will then
be the three necessary paths from the mains
to the motor M; first, wire 83 directly from
the main to the motor winding; secondly,
wire 82 through contact 29, wire 80, contacts
926, 24, and wire 86 to the motor; third,
through wire 84, contact 31, wire 81, con-
tacts 95, 22, and wire 85 to the motor. If
the lever 19 had been operated instead of
lever 20, contacts 21 and 23 would engage
the stationary contacts 29 and 31 respec-
tively, and the paths from mains to the mo-
tor M would then be: (1) wire 83 directly
from the main to the motor; (2) through
wire 82, contacts 29, 21, conductor 87, con-
tact 29, wire 85 to the motor; and (3)
through wire 84, contacts 31, 23, conductor
88, contact 24, wire 86, to the motor wind-
ing. From this it is seen that in the first
instance wire 82 is connected through the
reversing switch contacts to the motor-lead
wire 86 and in this latter instance to the
motor-lead wire 85; also that wire 84 is con-
nected through the switch contacts to motor-
lead wire 85 in the first instance and to the
motor-lead wire 86 in the latter instance.
Since the motor is of the three-phase type,
the reversal of these two motor connections
to the mains reverses a phase and the di-
rection of rotation of the motor is changed
thereby.

The motor M is provided with a wound
secondary and has the slip ring connections
70,777,177, A well known type of three-
phase resistance R is suitably connected to
the slip rings, and is provided with taps
and eircuit connections to the contacts of
the accelerating switches. - By the successive

a

operation ‘of the accelerating levers 38, 37,
40, 89, portions of the resistance R are short-
circuited, in this way reducing the resistance
of the wound secondary of the motor and
effecting the acceleration of the motor in a
manner well understood in the art.
Continuing the explanation of the electri-
cal operation of the switch; after the revers-
ing switch has closed circuits to the motor
M, the motor starts, with all the resistance
in the secondary circuits. Following the
paths from the motor slip rings of the sec-
ondary winding to the common point 89 of
the star resistance R; (&) from slip ring 77’
through wire 90, contact 47, wire 99, to re-
sistance terminal 100, through resistance 94
to the common point 89; (b), from slip ring
77"’ through wires 96, 97 to terminal 98,
through resistance 95 to the common point
89; (¢), from slip ring 77""’ through wires
101, 91, to terminal 92, through resistance 93
to the common point 89. When the first ac-
celerating lever 38 is operated its contagcts
42, 49’ engage the stationary contact 46.
These three contacts 46, 42, 42, are con-
nected by wires 102, 103, 104, to the taps 105,
106, 107 respectively of resistance R, the
effect of connecting the three fixed contacts
together by the operation of lever 38 being
to cut out a part of the resistance in each
of the three paths to the common point 89
thereof. Since the taps 105, 106, 107 are all
connected together through the fixed con-
tacts when the lever 38 is operated, this
short-circuits the portions of the resistance
R from taps 105, 106, 107 to the common
point 89, and thus cuts out part of the re-
sistance in each path to the common point.
In this same manner, the successive opera-
tion of levers 87 and 40 successively cuts out
portions of the resistances in each path or
each phase circuit. Leads 90, 96, 101 from
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the slip rings are directly connected to the -

contacts 47, 43, 43’ respectively, and when
the last accelerating lever 39 is operated, the
secondary winding of the motor M is short-
circuited through these contacts, and the mo-
tor is accelerated to full speed. The cams 33,
34, 35 and 36 for operating the accelerating
switch levers are preferably of the shape and
arrangement herein shown and described,
the purpose thereof being that the said levers
be operated successively in the same order
whether the driving shaft F is rotated in
one direction or the other. For instance, if
the member A were rotated in the reverse
direction from that already described, it
would assume a position substantially oppo-
site or 180° in advance of the position shown
in Fig. 6, thereby releasing the arm 20 and
closing the switch contacts 21, 23. During
this movement of the member A, the projec-
tion A’ engages the projection B’ and ro-
tates the member B in a clockwise direction
through substantially 90°. This will be ap-
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parent from a consideration of Figs. 3 and 5
which show the extreme positions of the pro-
jection A’. The member B having thus been
moved forward 90°, it will be seen that the
cams 33, 34, 35, 86 (IFigs. 7 and 8) are in
position to operate the accelerating switch
levers in the order already deseribed, as the
member B is further rotated by the friction
clutch.

The electro-magnetic brake device E is
preferably of a well known type, and it is
connected to the motor leads by the wires
108, 109, 110.

In my invention it is evident that the ac-
celeration of the motor may be accomplished
slowly or rapidly, by changing the mecha-
nism which controls the rotatable shaft F.
If the phase relations of the supply current
becomes changed, the motor will be stopped,
and commence to rotate in the reverse di-
rection. As this reverses the rotation of
the shaft T, the clutch member C will at
once carry the cam member B’ from the
position shown in Fig. 7% to the position
shown in Fig. 7, permitting the accelerat-
ing switches to open and re-insert the start-
ing resistance R. The stop B’ is now in
contact with the lower end of the stop A’

.and the continued rotation of the shaft T

carries the cam back to central position, so
that the reversing switch is opened, the cur-
rent supply cut off, the brake applied and
the motor stopped. The motor is therefore
effectually prevented from speeding up in
the reverse direction. If the cam member A
should be carried back far enough to close
the other reversing switch, current would be
supplied to the motor to stop the reverse ro-
tation and start it in the original direction.
The dangers incident to phase reversal or
change in the direction of rotation of a mo-
tor are thus obviated by the use of my im-
proved reversing and accelerating switch.

I desire not to be limited to the precise
construction and arrangement of the several
parts, as herein set forth, as it is clearly
evident that various changes may be made
without departing from the spirit and scope
of my invention.

What I claim as new and desire to secure |

by Letters Patent is:—

1. The combination with an electric mo-
tor, of manually operable starting and stop-
ping means, and automatic selective means
operated by the motor for accelerating itself
when started in the intended direction and
for effecting the stopping thereof when
started in the opposite direction:

2. The combination of an electric motor,
of manually operable starting and stopping
means, and automatic mechanical means op-
erated by the motor to accelerate the motor
when it starts in the intended direction and
to return the manual means to open posi-

tion when the motor starts in the direction
opposite to that intended.

3. The combination of an electric motor,
of manually operable starting and stopping
means, accelerating switches automatically
closed by the rotation of the motor in the di-
rection presumed in a closing of the start-
ing means, and mechanical devices to effect
the operation of the said stopping means
and the stopping of the motor by rotation
of the motor in the direction opposite to
that intended.

4. The combination with an electric mo-
tor, of controlling mechanism therefor oper-
able manually into positions to effect the
starting in either direction and stopping of
the motor, and means to automatically oper-
ate said mechanism to the motor stopping
position when the direction of the motor is
reversed independently of said mechanism.

5. The combination with an electric mo-
tor and circuits therefor, of mechanism for
opening and closing said circuits to effect
the rotation of the motor in either direction,
and means for automatically operating said
mechanism to cut off the supply of current
to the motor when the direction of rotation
of the motor is reversed.

6. The combination with an electric mo-
tor and a circuit for supplying current to
the motor, of a device operable manually to
effect rotation thereof in either direction,
and means automatically to operate the de-
vice to cut off the supply of current to the
motor when its direction of rotation is re-
versed.

7. The combination with an electric mo-
tor, of votatable controlling mechanism
therefor, and means dependent upon a re-
versal of the motor automatically to operate
the mechanism and to stop the motor.

8. The combination with an electric mo-
tor, of controlling mechanism therefor,
manual means for operating said mecha-
nism to start the motor, and mechanical
means for auntomatically operating said
mechanism into position to stop the motor
when the phase of the supply current is re-
versed.

9. The combination with an electric mo-
tor, of a manual controlling device operable
from an initial position into position to ef-
fect: the operation of the motor in either di-
rection, and means operated by the motor to
return the controlling device to initial posi-
tion when the direction of the motor is re-
versed.

10. The combination with an electric mo-
tor, of reversing switch mechanism therefor,
and means operated by the motor to return
the reversing switch mechanism to initial po-
sition whenever the motor is operated in the
reverse direction from that normally pro-
duced by the operation of said mechanism.
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11. The combination with an electric mo-
tor, of reversing switch mechanism, oper-
able in either direction from an open posi-
tion to effect a rotation of the motor in a
corresponding direction, and means oper-
ated by the motor to return the switch mech-
anism to open position when the direction
of the motor is reversed independently of
the operation of the reversing switch mech-
anism.

19. The combination with an electric mo-
tor, of a manually operable controlling de-
vice therefor, a driving member geared to
the motor, and a friction clutch connecting
said driving member with the controlling
device. ' :

13. The combination with an electric mo-
tor, of a controlling device therefor, oper-
able in either direction to effect a rotation
of the motor in a corresponding direction,
means for manually operating said device,
and mechanism driven by the motor when
the latter is rotating in a given direction
for antomatically operating said device in
the direction required to cause the motor to
rotate in said direction.

14. The combination with an electric mo-
tor, of a reversing switch, accelerating
switches, a manual device for effecting the
successive operation of said switches, and
mechanical means operated automatically
by the motor for operating said switches in
the reverse orderto initial position when the
motor has been reversed while said switches
are in the operated position. ‘

15. The combination of a motor, revers-
ing and accelerating switch contact levers,
rotatable members, cams integral with said
members for operating the levers, and me-
chanical connections between the motor and
the rotatable members.

16. The combination of a motor, accel-
erating switch contact levers, a rotatable
sleeve member having cams integral there-
with, and mechanical means connecting the
motor and the said member operative auto-
matically to close the switch contact levers
in a certain order when the motor is started
in either direction.

17. The combination of a motor, revers-
ing switch contact levers, a rotatable mem-
ber provided with cams positioned to oper-
ate said levers when said member is rotated,
accelerating switch contact levers, a sleeve
member provided with cams, and connec-
tions between the motor and the said sleeve
member to operate the accelerating levers
in regular succession after the manual op-
eration of the first named member.

18. The combination of a shaft, a rota-
table member and a sleeve member mounted
on the shaft and provided with cam sur-
faces, reversing switch contact levers op-
erated by the cams on the rotatable member,
accelerating switch contact levers operated

S

by the sleeve member cams, and a_motor
started by the operation of the said rota-
table member and thereafter operative to ef-
fect the operation of the said sleeve member
to accelerate the motor.

19. The combination with a mounted ro-
tatable member, a shaft with one extremity

rotatably mounted in the rotatable member, "

a sleeve member rotatably mounted on the
shaft, projecting cams in connection with
ecach of sald members, reversing and accel-

“erating contact levers, means for operatively

applying the cams on the first named mem-
ber to the reversing contact. levers, and
means for automatically applying the cams
of the sleeve member to the accelerating con-
tact levers in a regular succession.

-90. The combination with -a shaft, of a
sleeve member rotatably mounted thereon,
a rotatable member providing a bearing for
the said shaft, cams Integral with said mem-
bers, reversing and accelerating contact le-
vers, means for rotating the said members,
means for operating the levers by rotating
the said member, and means for rotating the
shaft independently of said members.

91. The combination with a shaft, of
sleeve members provided with cams rota-
tably mounted thereon, reversing and ac-
celerating switch contact levers operable by
said cams, means for manually controlling
the reversing switch levers, and means for
automatically operating the accelerating
switch contact levers in regular successive
order.

99. The combination with a shaft, of
sleeve members provided with cams rota-
tably mounted on the shaft, reversing and
accelerating switch contact levers, means
to rotate the shaft, means for manually
operating one of said members and thereby
operating the reversing switch contact le-
vers, the cams on the other of said mem-
bers being arranged for mechanically op-
erating the accelerating switch contact le-
vers in a successive order.

93. The combination with a shaft, of
sleeve members provided with cams rota-
tably mounted on the shaft, reversing and
accelerating switch contact levers, means
for manually operating the reversing switch
levers, means for rotating the said shaft,
and means associated with the shaft for ro-
tating the sleeve member to operate the ac-
celerating switch contact levers.

94. The combination with reversing and
accelerating switch contact levers, a rota-
table shaft, sleeve members. rotatably
mounted on the shaft and provided with
projecting cams to engage adjacent sleeve
members, means for operating the reversing
switch contact levers, and means for auto-
matically operating the accelerating switch
contact levers in a regular succession.

95. The combination with a shaft, of
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sleeve members provided with cams rota-
tably mounted thereon, an auxiliary shaft,
reversing and accelerating switch contact
levers pivotally mounted thereon, means for
operatively engaging the levers on said
cams, and means for automatically operat-
ing one of the sleeve members to actuate the
accelerating levers in regular succession.

26. The combination with a shaft, of
sleeve members provided with cams rota-
tably mounted on the shaft, an auxiliary
shaft, reversing and accelerating switch
contact levers pivotally mounted thereon,
coil springs, means associated therewith for
operatively contacting the levers with the
sald cams, means for mechanically operat-
ing the reversing switches, and means auto-
matically operating one of the sleeve mem-
bers to actuate the accelerating levers in
regular succession.

27. The combination with a shaft, of
sleeve members rotatably mounted thereon,
said members being provided with cams and
end projections, for engaging adjacent
sleeve members, reversing and accelerating
switch levers, means for operatively engag-
ing the levers on the cams, means for man-
ually operating the reversing switch levers,
and means associated with the said shaft for
mechanically operating one of the sleeve
members to actuate the accelerating leversin
successive order.

28. The combination with reversing and
accelerating switch contact levers, of a ro-
tatable member provided with cams, means
for operatively engaging the reversing
switch contact levers with the cams, a rota-
table sleeve member provided with cams,
means for operatively engaging the said
sleeve member to actuate the accelerating
switch contact levers, separate means for ro-
tating each of said members, and means for
engaging one of the said members with the
other and for preventing operative engage-
ment of the accelerating switch contact le-
vers unless both of said miembers are ro-
tated in the same direction.

29. The- combination with a shaft, of
sleeve members provided with cams rota-
tably mounted on the shaft, reversing and
accelerating switch contact levers provided

with projecting lugs, coil springs engaging

the projecting Iugs for contacting the switch
contact levers with the cams, means for
manually operating the reversing switch
contact levers, and means for automatically
operating one of the sleeve members to ac-
tuate the accelerating levers in regular suc-
cession.

30. The combination with reversing and
accelerating switch contact levers, of a shaft,
a friction member secured to the shaft, a ro-
tatable member mounted upon the shaft,
means associated therewith for operating
the reversing switch contact levers, a sleeve
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‘member rotatably mounted on the said shaft,

means for frictionally engaging the sleeve
member to rotate with the said friction mem-
ber, and means associated with the sleeve
member for operating the accelerating
switch contact levers.

31. The combination with a rotatable
shaft, of means for rotating the same, a
friction member secured to the shaft, revers-
ing and accelerating switch contact levers,
a rotatable member provided with cams for
operatively engaging the reversing switch
contact levers, a rotatable sleeve member
provided with cams for operatively engag-
ing the accelerating switch contact levers, a
frictional surface on the sleeve member for
engaging the same with the said friction
member secured to the rotatable shaft to
rotate the sleeve member.

32. The combination with reversing and
accelerating switch contact levers, of a ro-
tatable member provided with cams for op-
eratively engaging the reversing switch con-
tact levers, a rotatable sleeve member pro-
vided with cams’ for operatively engaging
the accelerating switch contact levers, means
for engagement of the two members, and
predetermined stop positions for limiting
the rotative movement of the first named
member in both directions of rotation.

83. The combination with reversing and
accelerating switch contact levers, of a rota-
table member provided with cams for oper-
atively engaging the reversing switch con-
tact levers, a rotatable sleeve member pro-
vided with cams for operatively engaging
the accelerating switch contact levers, sepa-
rate means for rotating each of the said
members, stops for limiting the movement
of the first named member in both directions
of rotation, means for engaging the sleeve
member with the first named member and
for limiting the movement of the sleeve
member.

84. The combination with reversing and
accelerating switch contact levers, of a ro-
tatable member provided with cams for op-
eratively engaging the reversing switch con-
tact levers, a rotatable sleeve member pro-
vided with cams for operatively engaging
the accelerating switch contact levers, means
to rotate the sleeve member after a reversing
switch lever has been operatively engaged,
means for limiting the rotation of the first
member, and means for stopping the rota-
tion of the sleeve member when all the ac-
celerating switch contact levers have been
operatively engaged.

35. The combination with reversing and
accelerating switch contact levers, corre-
sponding fixed contacts therefor, means for
contacting the reversing lever contacts with
the corresponding fixed contacts, means for
contacting the accelerating lever contacts
with the corresponding fixed contacts, in
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regular succession after the reversing switch
contacts are made, and mechanism for break-
ing the reversing switch contacts and the
accelerating switch contacts, said mechanism
being controlled by the said contacting
means to effect said breaking of the revers-
ing switch contacts after the accelerating
switch contacts have been broken.

36. The combination with an electric mo-
tor, of a starting resistance therefor, re-
versing switch levers, accelerating switch
levers, electrical connections, for starting
the motor by operating a reversing switch
lever, driving means in conjunction with the
motor to operate the accelerating switch
levers in accelerating the motor, and auto-
matic stop means for preventing acceleration
of the motor if the motor is rotating in the
direction opposite to that intended.

37. The combination with an electric mo-
tor, of reversing switch levers, accelerating
switch levers, electrical connections for
starting the motor by operation of a revers-
ing switch lever, and automatic means asso-
ciated with the accelerating switch lever for
stopping the motor if the motor starts in
the direction opposite to the intended direc-
tion.

38. The combination with an electric mo-
tor, of a rotatable member, reversing switch
levers operable by the said member, rota-
table mechanism in connection with the mo-
tor, accelerating switch levers operable by
the said mechanism, manually operable
means for turning the rotatable member
from a neutral position, means associated
with the rotating mechanism to return the
rotatable member to a neutral position when
the rotating mechanism is rotated in a di-
rection opposite to that of the rotatable
member.

39. The combination with an electric mo-
tor, of reversing switches, accelerating
switches, manual means for operating the
veversing switches, mechanical connection
with the motor for automatically operating
the accelerating switches in succession, and
engaging stops in connection with the re-
versing switch manual means for breaking
the accelerating switch connections in re-
verse succession when the motor is to be
stopped.

40. The combination with a polyphase

=

motor, of reversing switches for closing cir-
cuits to start the motor in an intended direc-
tion, accelerating switches, means for auto-
matically  operating the accelerating
switches, and ‘engaging projections for pre-
venting the operation of the accelerating
switches if the motor starts in a -direction
opposite to that intended.

41. The combination with a polyphase
motor, of reversing switches for starting the
motor in an intended direction of rotation,
accelerating switches, mechanical means for
automatically operating the accelerating
switches in succession, and stop means for
preventing operation of the accelerating
switches when a phase reversal changes the
direction of rotation of the motor from the
intended direction.

49. The combination with a polyphase in-
duction motor, of a starting resistance, and
a mechanical reversing and accelerating
switch comprising manually operated re-
versing switches for starting the motor in
either direction, mechanical gear connec-
tions with the motor for operating the ac-
celerating switches in succession, and engag-
ing connections between the reversing
switch operating means and the accelerating
switch operating meansto prevent the opera-
tion of the latter and to stop the motor when
the motor starts in the wrong direction.

48. The combination with a polyphase in-
duction motor, of a mechanical reversing
and accelerating switch, an elevator car,
mechanism in connection with the elevator
car and the motor for operating the said
car, an electro-magnetic brake, a starting
resistance for the motor, means for manual
control of the reversing switches from the
elevator car, means associated with the
mechanism for automatically controlling the
starting resistance to the motor, intersecting
projections for preventing danger ifrom
“phase reversal,” and means for automati-
cally operating a reversing lever to stop the
motor to limit the travel of the elevator car.

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

DAVID LARSON.

Witnesses:

Oscer W. Frace,
Epwarp H. StEELE.

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

Washington, D. C.”
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