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‘Be 1t known
SON, Jr., a citizen of the United States, ve-
siding at Brooklyn, in the county of Kings
and Sta te of New York, have invented a new

‘and useful Improv ement in Current-Con-

trolling Apparatus, of which the following

‘18 a specification. -
My invention relates to contreiling ap-

pamtub for a]teuntmﬂ current.motors and
one of its objects is the provision of simple
and efficient means for closing thé circults
to an alternating-current motor and main-

tamning said errcurts in closed condition with-

out the produetion of any chattering noises.
A furt her object of my invention is the

provision of an electric switch for closing

alternating current circuits without the pro-
cduetion of any chattering noises and to pre-
vent auy interruption of said circuits, or

ob]eetlw :ble electrical effects due to uncel-”

~tain or intermiittent contacts.

25

30

35 )

and 1s so connected here.

40

22, respectively.

50

‘heremafter,

Other objects of the invention will appear
the novel combmatmng of ele-
nents being pointed cut in the claims.
In the accompanying drawings, Figure 1
represents iy mvention qpphed to-an ele-
vator systemn; Figs. 2 and 3 represent modi-
fications thereof, and Figs. 4 to 19 mclusive

show details of various modlﬁcatlons of my
1mproved alfernating current Cfmtrollmm

switch.
Referring to Fig. 1, the reference number
deswnatﬁ% a small votary electric motor
Whmh 15 preferably a single-phase alternat-
ing-current motor of the

motor shatt m which are 1‘10'1d1y secured
the lever arms 3 and 4, which carry, respec-
tn ely, the insulated contacts 5, 6, 7 and 8,

0, 10. These contacts are adapted to engage?

rebpectn ely, the 51)r1110'~preqsef1 contacts b’,

6", 7 and 8", 97, 10" Extending down-
war dly from the contacts 5, 6, 77 and 8,

07, 10" are stems, to the lower ends of which
are secured the heads 17, 18, 19 and 20, 21,

14, 15, 16 encircle these stems and tend to
move the contacts 5, 67,7
air upward direction but this movement is
limited by the heads 17, 18, 19 and 20, 21,
22 striking mmmst the undel side nf the
hase 923, The motor 1 1¢ herein shown se-

that I, Wiurram N. Diogix- .

31rect current type
2 designates the

“The Sprmgs 11, 12, 13 fmd |
" and 8,97, 10" in.

"

“tively strong springs 24, 2

| 24 or 25.

and depress the latter a
{ the springs 11, 12, 13.

duce chattermg noises and infirm contacts.

| contacts 57,
{ the contacts J,

i EERE R T PP —

cured to the upper side of the base 28 and
on bhoth sides of the motar are compara- 5
25, which normally
arms 3 and - in’ a horizontal
It will now be seen that

G

Lold the lever
position, as shown.

! when the motor i1s rotated in one direction

or the other, either one set of the switches 60
or the other will be. closed and held in closed
position against the action of either spring
If the motor is rotated in an
.-.a,nfl clockwise direction, the COlli’LCt":} 5, 6,
i, engage respectively the contacts 5, G’ 7’
oainst the action of
’%he current passing
through the motor 1 being alternating Wﬂl
tend to vibrate the arm 3 and therefore pro-
70

at the smtche% but the springs 11, 12 and
13, 1f snfﬁcmnﬂv compressed, allow a snm]l
up-and-down movement or vlbmtl{m of the
lever arm ‘3 aud therefere always keep the
G’ 'y 7" in firm engagement with
G, 7, until the motor 1s-de-
energized, when the spring 24 will bring the
arms 3. 4 back to central position..

The circuits of ‘an electric elevator system
are shown 1 Fig. 1 diagrammatically com-
pletb and comprise an “alter natmg-current
motor 33, which may be either multi-phase or
single- phabe 41 designates the motor shaft
‘whlch i1s connected to the hoisting apparatus
42 and which i1n turn is connected by the
hoisting cable 48 over the sheaves 44 and 45
to the elevator car 46. Omn the shaft 41 is
secured the usual brake pulley 39, with
which 1s associated the brake 38 and a sm'mg
40 for applying said brake. ThlS spring 1s 90
herein S%IOWH as an extension spring but in
practice a_compression spring would be em-
ployed. The Dbrake-releasing means com-.
prises an qlternatmg current magnet 36 and-
an armature 3: which 1s connected to the 95
brake lever 87’. Whenever the main line-

switch 50 3 15 ClGSEd and the motor 1 enerﬂ*med
to move in one direction or the other clr-
cuits will be closed to the brake magnet 36 -
as well as to the motor 35. The brake will 100

therefore be released and the métor started
to move the hoisting drum and car as de-
sired. If the motor 1 moves the switch arm -

75

80

85 -

4 to closed position the motor’s circuits may

be traced as follows: One circuit starts from 105
the main 51 and passeq through the switch.
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50 and thence by wire 55 leads to contacts
8, 8", wire 26, wire 29 and wire 32 to motor
termmal 32’. Another circuit extends from
main 52 through the switch 50 and by way
of wire 57 to and through contacts 9 97,
wires 27; 80 and 33 to motor terminal .33’
The third phase circuit extends from main
53 to switch 50 and bv way of wires.58 and
59 to and through contacts 10, 107, wires 28.
31 and 34 to terminal 34”. If the motor 1
moves the switch arm 3 to closed p(}ﬁitionj
the phases from mains 51 and 53 wiil be re-
versed between the motor terminals 34" and
32" thus reversing the hoisting motor 35.
Means for contr (}Hm{r the direction of mo ve-
ment of the motor { in this instance com-
prisea o double pole switch 47 in the car.
which, when moved on to the contacts 73, 62,
wili close a single phase circuit through the
auxiliary motor 1, which may be traced as
follows:
switch 50, wire 61, lever 49 of switch 47 to
contact 62, wire 63, arc-shaped contact-strip
64 which is mounted on an 1nsulating-plate
42, preferably of slate and mounted in fixed
position adjacent the hoisting drum: from

contact-strip 64 the circuit continues through |

wiper 65 which is connected to the left- hand
end of the arm 65" which is suitably con-
nected by the usual stop-motion mechanism
to the hoisting-drum shaft; the wiper 65 be-
ing in contact with both the strips 64 and 66

the circuit extends further by wire 67 to the
hatch limit switch 68 and thence throush
wires 69 and 70 to the armature 71 of the
motor 1; from the motor-armature 71 the

circuit continues by wire 72 to the contact

78, lever 48 of switch 47, wire 74 to the field

+of motor 1 and thence through wire 75,

40

45

o0

slack-cable switch 76, wire 77, to another
main, in this instance 52. If the switch 47
had been moved in the opposite direction,

that 1s, onto the contacts 86 and 73, the cir-

cuit through the motor would be reversed

and the reversing switch 60 would be op-
erated to start the motor 35 1n the opposite
direction to what 1t operated before. The
circutt 1 this case would be from main
53 to and through wire 61, lever 49, con-

tact 73, ere 72, armature 71 in revev—-e di- |

rectlon. wires 'i"O (9 limit switch 80, wire 81,

| contact-stmp 82 wiper 83, cont‘lct-stnp 84.

55

60

65

wire 85, contact 86, lever 48. wire
through the field of motor 1 in the sanie di-
rection as before, wire 73. slack cable switch
76, wire 77, to the mamn 52.

Fig. 2 shows a modification of the revers-
ing switch 1n that the motor 1 is pivotally
mounted at 87’ at some point which may be
above the elevator machine.

field 1s movable in one direction and the
armature in the opposite direction, the one
forming a purchase for the other. The lever
arms 3 and 4 are secured rigidly to the

motor frame and movable thereWIth ur.unst

From main 53 to and through

4,

In this case the |

=i

e dll—r e - ———

1Hustrated 1 Fig.

087,441

the actlon of the centering springs 24, 25,

which, as 1 I'ig. 1, are 1%ﬂﬂced between said
arms 3 and 4 and the fixed base 23. At a
suitable point on the motor armature or to

the armature shaft is secured a flexible strap

88, which 1s connected to the brake lever
377 and operates to release the brake when-

ever elther switehh arm 8 or 4 1s moved to

circuit - closing position. Furiher detals
2 are the worm 90 and

worm-wheel 89, the latter heing secured to

- the hoisting- drum shaft 91.

The strap S8

being connected to the alm._umg or 1ts shaft
“at a point below the axic of the armature.
- when the parts ave in the position shown,
the strap 88 will always be drawn DY :ul
- to release the brake when the armature is

rotated. The

sk s el ey S —— Ty———

| |
1
E

+

1

motor brake and hoisting
drum are shown mounted on a l}“(a* slate 03.
the support for the hoisting drum being
designated by the reference n umbel 92. In-
asmu(,h as the field frame is movable in one

- direction and the armature. in the opposite
directicn, the one forming the purchase for

the other, the switch arins ana the brake

strap' 88 may be intferchanged 1f desired

with respect to their being connected to-the
moving parts of the motor. That 1s, the
arms 3 and 4 1n Fig. 2 may be connected to
the motor frame 1 aml the strap 88 con-
nected to the armature or mmatme shaft to
wind therecn as shown 1n Ifig. 2. or the
strap 88 may be connected to the frame 1
and the arms 3 and 4 to the armature shaft.
In any event 1t should be noted that a single
torque action produces an economical op-
eration in effecting the release of the brake
apparatus against the action of the spring
40 and the ClOblll‘T of one portion of the ve-
versing switch agamst the action of the
spring ‘?4 or spring 25. The torque action
which m Fig. 1 1s taken up bv the fixed
motor frame. 1s utilized 1n 1“1"’8 2 and 3 to
release the brqhe without requiring any
greater power In the pilot motor.- The prin-
c1p1e mvolved 1s that of reaction m the con-
trary direction which is taken advantage of
in producing an economical resuit.

Fig. 3 1s sumilar to Fig. 2 with the addi-
tion of means for gradually increasing the

speed of a two—phase induction motor. these

means comprising sectional resistances 102

70

W

&4

30

95

100

105

110

115

and 103 connected to contacts 100 and 101 -

respectively. Over these contacts are adapt-
ed to move the bridging pieces 99, 99" to
gradually cut out said resistances as the mo-
tor 35 starts from rest and increases to full
speed. The bridging pieces 99, 99’ are se-
cured to but mnsulated from the rod 98 to
the up
97 and to the lower end of which 1s con-
nected a dash-pot 100. Now, when the mo-

 tor 1.1s mtated In one direction or the other,

the lever 95, which 1s:pivoted at 96, will be
moved by the rod or flexible strap 88 sald

per end of which 1s secured a weight -

120

125

130
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rod being connected at 94 to said, lever 95.
This operation will release the .weight 97
which is normally held in 1its uppermost
position by the spring 40, acting through the
rod 98 and lever 95. When the weight 97
and consequently the bridging pieces 99 and
99’ are thus released, the latter will slowly
descend, being retarded by the dash-pot 100,
to gradually cut out the starting resistances
102 and 108, which are connected to the shp

rings 104 of the rotor of the motor 35.

“secured to the motor shaft 2 and a segment

15

P
¥

ol

o |

: a!tj

In Fig. 4 1 have illustrated 2 pimon 109,

oear 106 meshing with said pinion. This
gear is rigidly secured to the lever 107,
which 1s pivoted to the base 23 at 108 and
comprises the arms 37, 4”. 24 and 25 are the
centering springs. The stems for the spring
pressed contacts are shown are-shaped to
correspond with the movement of the con-
tacts on the arms 37, 4°. " - -

In Fig. 5 I have shown (wo arms, 110
and 111,-independently pivetea to the base
02" and normally held against the stops 113

- and 114 respectively by the spring 112, Se-

cured to the motor shatt 2 is the arm 109, to
which is fastened at 118 a strap or rope 117,
to the lower end of which 1s attached =
welght 121, When the motor 18 energized {o
move the same in a clockwise direction the
contacts 8, 9, and 10 will engage the contacts
57, 97, 107 vespectively on the arm 111 and
move sald arm egainst the stop 116, 1f the
RN
the eontacts 5, &, 7 wall engage the contacts
57,87, 7" respectively and move the arn 110
inst the ston 115, The weight 121 always
a vertical movement by reason of the
engagement of the rope 117 with the anti-
friction rollers 119 or 120, which are mount-

no0
has
ng

ed on the upper end of an extension 122 o

the fixed base 28”. When the motor is de-

- energized the weight will act to return the

- H6

55

“spring 112 acts to keep the contacts in firm-
engagement as well as to prevent chattering

63

65

arm 10§ to central position, thus opeming

the switel. - .

TMig. 11 is a modification of Fig. 5, in that
a small motor 17 having a screw-threaded
shaft 2”7 moves-the trunnion nut 124, when
«aid motor is energized. This nut has a pmn
and slot connection with the arm 122, which
is pivoted at 126 to the fixed base 22" and is
rigidly connected with the normally vertical

.hb A

“arm 109, As.in Fig. 5, when the motor 17 15

energized the arm 109 is moved in one diree-
tion or the other to move the arm 110 or 111
against the stop 115 er 116, respectively.

It should be noted that when the construe-
tion shown in Fig. 5 or Fig. 11 is used the

ag any vibration due to the variation 1in

the strength of the motor having the shaft 2

or 2, is taken up by said spring. o
In Fig. 6 are shown two contact-carrying

Jevers 128 and 129 normally held against the

| 119’. These levers are

I o - . .;’_-m x = - o n :!-T-mu . -
109 1s moved 1 the opposite Girection

Figs. 1, 2 and 3, are normaily

stops 140 and 141 respe-ct;ively by th'eﬁ Spring

base 28’/ at 130 and 131. Between the levers
is placed a cam 127 of peculiar shape and se-
cured at its upper portion to the shaft 2 of
the motor. To the lower portion of this eam
is pivoted at 1389 the rod 138, which carries
at its lower end plate 143. Between this
plate and the base 23" is a spring 142 for
returning the cam 127 to normal or central
position as shown. When the auxiliary mo-

tor 1 is energized to rotate the shaft 2-and
therefore move the cam 127 against tire ac-
tion of the spring 142, the lever 128 or 129

will be moved against the aetion of the
spring 1127 so that the contacts carried by

“said levers will engage the contacts carried
by the lever 132 or 133. The cam 127 1s so
‘designed that the levers 132 and 133 shall be
moved against the stops 115 anc 116 respec-

tively against-the action of the springs 12

‘and 137, which normally mainiain said
levers 132 and 133 against the stops 113 and

114. A V-shaped recess 144 is placed in the

 base 23’7 to allow free movemeont of the rod

138. It should be noted that when either
the left-hand or right-hand swiich 1s closed,
not only do the springs 136 and 13¥ maintain

the contacts in firm engagement evei thougn |

there be some vibration of the shaft of the
auxiliary, alternating current maotor but the
cam also allews of a limited movement o
said shaft without producing any movement
of the levers 128 or 129. This 1s accom:
plished by having the lower portion or iface
of the cam 127 fiattened as shown.

Tn Fig. 7.1 have shown a disk 147 secured
to the auxiliary motor shaft 2 and proviced
near its periphery at the opposite sice Irom
said shaft with the lateraliy projecting pin
148 which is adapted to engage in a siof 129

at the upper end of the arm 15¢. This arm

is pivoted at 151 and rigidly secured to the
contact-carrying arms 3 ana &, which, as in

' maintained in
circuit-opening position by the springs 24

and 25. 23 designates a, fixed base carrying
the spring pressed contacts which cooperate
with the contacts carried by the iever arms
(3 and 4. ' '

In Fig. 8 T have shown & cam 152 secured
to the motor 2 and adapted to osciliate the
arms 5 and 4 about the fixed pivot 151;
when said cam is moved in one diresetion or

‘the other, the cam 152 acts agsainst the ant-
friction rollers 153 and 154 which are mount-

ed in the upper ends of the supports 155 and

156, respectively,  which are secured to the

arms 8 and 4. As before springs 24 and 25
are employed for centering the arms 3 and %

when the auxiliary motor is deénergized.
Tn Fig. 9 an eccentric disk 157 is secured
to the auxiliary motor shaft 2 and operates

to move the switch arms 3 or 4 to circuit-

closing position through the eccentric strap

']'l-

3 )

pivoted to the fixed

70

75

80

85

30

100

165

120

123

130 .
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158 and the eccentric rod 159, the latter be- | to its lowermost position, in which case the
ing pivoted at 160 to the arm 4; 1t 1s obvious | spring 172 or 173 will pass below the piv-
~ that if the shaft 2 is moved through an arc { otal points 174 or 175 and therefore act to.
of about 90 degrees the shaft 2 may have a | move and hold the switch 3’ or 4" in its

5 certain oscillatory vibration due to the al- | lowermost of contact-engaging position. It 70

ternating current operating the auxiliary I should be noted that with this arrangement,
motor without imjuriously affecting the firm | furthermore, a spring 172 acts to hold the
engagement. of the circuit closing contacts. | contacts 1n an engaging position independ-
In FFig. 10 the switch arms'3 and 4. carry- | ently of the motor; the contacts are there-

10 ing the contacts 5, 6, 7, and 8, 9, 10, re- | fore held in positive engagement with each 75
spectively. are rigidly secured to the motor | other and all chattering and liability of in-
shaft 2. The said contacts are adapted to | firm contacts are avoided. When the motor
be moved by the auxiliary motor into con- | 1s detnergized and returned to central posi-
tact with the arc-shaped conducting strips ! tion by a weight or spring as shown for ex-

15 160, 166 and 167 which are mounted on the | ample in I'ig. 5 or 6, the pin 169 strikes the 80
disk 161 of insulating material, preferably ! upper arm of the lever 170 or 171 and moves
slate. To the central portion of the double- | the spring 172 or 173 and consequently the
armed lever 3, 4 15 secured the extension 162 | arm 3”" or 4’” back to 1ts original position.
which 1s pivoted at 163 to the upper end of | In Fig. 13 an arm 180 carrying a pin 181

20 the rod 138. This rod may be fastened | at its upper end is secured to the motor shaft 85
to either the plate 164 or 143" the other | 2 so that when the motor is operated in one
plate then being pivoted as at 43 to the | direction or the other the pin 181 will strike
base plate 161 and allowing free move- | against the arm 182 or 183 and throw the
ment of the rod 138’. The spring may | same to circuit-closing position against the

25 therefore be either a compression or an ex- | inclined fixed contact-carrying support 184 90
tension spring. When the auxiliary motor | or 185; in this case the contacts are held in
moves the shaft 2 in one direction or the | engagement by gravity. Upon the return

- other either the contacts 5, 6, 7 or the con- | of the arm 180 to central position the pin
tacts 10, 98, 8 will engage, respectively, with ; 181 will strike against the arm 186 or 187

30 the conducting strips 165, 166 and 167. It is | to return the lever 182 or 183 to its normal 95

- .evident that with this arrangement a large | position.against the stop 243 or 244 where
degree of oscillatory vibration of the motor | 1t is also %eld by gravity. The. levers 182
shaft 2 1s allowed without disconnecting the | and 183 are respectively pivoted at 188 or
contacts and strips. When the auxiliary mo- | 189 to_the fixed base 23, to which are also

39 tor is detnergized the spring 142" acts to re- | secured the fixed contact carriers 184 and 100
turn the arms 3 and 4 to central or normal | 185. As in Fig. 12, so also in Fig. 13, the
position. as shown. If desired the conduct- | contacts are held in engagement with each
ing strips 165, 166 and 167 may be discon- | other positively and independently of any -
nected at some point near the upper central | vibrations of the motor shaft.

40 portion of the disk so that there may be two | Fig. 14 illustrates a further modification 105
sets of conducting strips insulated from each | in which a double-arm lever 190 may move
other and corresponding respectively with | the vertical contact carriers 191 or 192 to
the contacts 5%, 6’, 7’, and 8, 9°, 10" shown | circuit-closing position by the engagement
i Fig. 1. Furthermore, it may be prefer- | of the contact 195 with fixed ¢ontacts 194

49 able In some instances to have the contacts | and 194. With this arrangement a certain 110
5, 6, 7, and 8, 9, 10 spring pressed when the l vibration of the motor shaft is allowed with-

- construction shown in Fig. 10 is employed. | out interrupting the circuits through the
In Fig. 12 I have shown a disk 168 secured | circuit closers, in that the fixed contacts 194
to the motor shaft 2 and provided with a | and 194’ have an extended vertical portion

o0 Jaterally projecting pin 169 near the periph- | up and down which the contact 195 may 115
ery of said disk and substantially vertically i move without interfering in any way wit
above the motor shaft 2 when in normal po- | the continuity of the circuits therethrough.
sition. This pin is adapted to engage with | In Fig. 15 the construction shown con-
the arms of the V-shaped levers 170 and 171 ! sists of a pinion 196 fixed to the motor shaft

99 which are pivoted respectively at 174 and | 2 and engaging two racks 197 and 198, to 120

175 to supports 176 and 177 secured ‘to the | which are secured the contact-carrying rods
fixed base 23. Springs 172 and 173 connect | 201 and 202, respectively. The racks are
the upper arms of the V-shaped levers 170 i held in mesh with the pinion by the anti-

“and 171 with the contact-carrying arms 3’ | friction rollers 199 and 200 and the rod 201

-89 and 4", respectively, and hold said arms |is limited to a straight line movement by 125

against the fixed stops 178 and 179. With | the anti-friction rollers 211 and 212. To
this arrangement, if the auxiliary motor is | the lower side of the rod 202, preferably
energized to move the disk 168 a little over | below the spring pressed contacts 208, is

' 90 degrees 1n one direction or the other, | suitably mounted an anti-friction roller 207,

69 gither the lever 170 or 171 will be moved ' which is adapted to engage the recess cam 140
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206 -in -the fixed support 203. When the'|

auxiliary .motor is operated in one direction

the.upper rod 201 is-moved to the right-and

the lower rod 202 to the left until:the roller
207 .rides up on the flat portion 204 of .the

support 203 and brings the spring-pressed
contaets 208 into-engagement with the con-
tacts . 209. When the motor .is .operated an

the opposite direction the rod 201 is moved
to the left and the rod 202 to.the.right until

the .roller 207 rides up on the flat portion

205 of the support 203 and brings the con-

 taets.208 .into.engagement with the contacts
210. HMaere, it should be noted that as long

15

-as-the roller 207 is on-either of the flat por-

- tions 204 -or .205 and the switches 1n the

cireuit-¢losing position a certain amount ol

~ Jongitudinal vibration of the rods 201 and

202 .may-be permitted without eflecting even

the slichtest disengagement of ‘the-circuit-
closing contacts with each other. .

:-rr-l‘ir L

~ 6; only two movable levers are, however,

rd
it

30

emploved, namely, those designated, 128

and 1297, pivoted respectively to .the fixed |

base 146 at 180 and 181 and held against the
cam. 127 by means of the spring 112" at
the upper ends of said levers. The cam 1277

is provided with a flattened face 245 on its

upper side so that when the shaft 2 is.moved

azainst the action of the spring 142, either
198" or 129" is brought to circuit closing

position. Tt should be noted, however, that

one tace of the cam 1277 is conceniric and

. the flat face 245 is at such a distance from
the shaft 2 that when the latter is rotated

through an arc to about 90 degrees either

the arm 128" or 129’ is released so that the

40

~ contacts carried thereby will be brought into

engagement with the fixed contacts on the
snpport 145 through the action of the spring
112””. The contacts carried by the arm 128’
or 129’ engage the fixed ccntacts a short

time before the shaft 2 has made 1ts com-
5 plete movement so that in its limiting posi-

tion the cam 1277 will have 1ts flat face 245

~ substantially parallel with the lever 128" or

50

ob

60

 ments by stops 218 and 219 and which carry
at their extreme outer ends the contacts 220.
When the motor is opérated in one direction,
the contacts 220 engage the fixed contacts '

o

129’ which is in circuit-closing position but
out of contact therewith. This construction
of course allows of a certain vibration of
the motor shaft; the extent of which may
be varied as desired by varying the dimen-
sions and arrangement of the cam and levers
with respect to the fixed contacts on the
support 145. L e

In Fig. 17 I have shown three arms, 213,
214 and 215 rigidly secured to each other,
thus forming a spider, and secured to the
auxiliary motor shaft 2. To the outer ends

of these arms are connected at 217 the

springs 216, which are limited in their move-

Tig. 16 llustrates a modification of Fig’..

291 and when qperated in the other direc-
| tion the contacts.220 .engage .the fixed con-
tacts 292. A certain.amount.of vibration of
the motor .shaft.isthere also allowed by the
gprings.216. - |

.maintain .the arms 8 and 4 'in-a horizontal
.position and econsequently the contacts 225,
296, 227 .and the contacts:228, 229, 230 .out
.of -contact with.the mercury 237 in the mer-
eury -cups -281, 232,233 and 234, 235, 236
respectively, which are fastened to the fixed

the same are moved in.one.direction or the
other the laterally projecting pin:223 on the
arm 224 will .engage either the switch.arm
3 or the switch arm 4 and move the latter to
cireuit .closing position. It will be noticed
that the .contacts 225,.226,:227 :and the con-

cups of corresponding -depth <¢onsiderabie
vibration.cof the shaft 2.is-allowed without
in any way interfering with the:continuity. of
the circuits adapted fo be controlled by this
-improved switch. _, B |

In Fig. 19, a spider -comprising the Arms
918’,.914” and 215’ is secured to the shati 2,
said-arms carrying at their extreme ends the
contacts 238, 239 and 240 respectively. The
last named contacts are adapted to rice over
and bs brought inte engagement with the
arc-shaped strips 242 when the motor 1s
moved.in one direction and with the arc-
shaped strips 241 when the mofor 1s moved

lengths of the arc-shaped strips may be va-
of oscillatory vibrations of the motor shaft
which tend to disconnect the circuit-closing
contacts. 'The contacts 238, 236 ana 240 may
£ . .
that with the arrangement shown in Fig. 19
the circuit closing contacts and strips are In
sliding engagement with each other and 2

without in any way interfering with the
efficiency of the apparatus. |

" Tt should be understood that either alter-
nating current circuits or direct current cir-
cuits raay be controlled’by means of my 1m-
proved circuit closing apparatus which 1s
operated by an alternating current rotary
motor and that the arrangement of circuits

tation of my invention.

sired. - L .
 Other modifications in the details of my
invention and the arrangement of its parts

“"Although T have shown and described
herein a single-phase alternating current mo-
tor of the.direct current type, 1 do not wish
to be limited thereto, as other kinds of alter-
nating current motors can be used if de-

70

Tn Fig. 18 the springs:24 and 25 normally

w5

sypport .23. When, however, .the motor
shaft 2.and the:arm 224 .which is secured to

80 °

85

tacts 228, 229, 230:are made comparatively
long so.that ‘when djpped iinto.the .mercury

9C

in the other direction. Obvicusly, the

ried as desired depending upon the degree

be spring-pressed if desired. It is evident

Jarge amount of vibration may be allowed

115

120

shown in Fig. 1 illustrates merely one adap-
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may obviously be made by those skilled in

the art without departing from the spirit
and scope of my invention.

_ Having thus described my invention what
I desire to have protected by Letters Patent
of the United States is:—

1. The combination with an electric motor,
of reversing switches therefor, a pilot motor,
a fixed support to which the pilot motor is
pivoted, switch arms secured to a part of
said pilot motor, and a fixed base carrying
one set of contacts of each reversing switch.

2. The combination with a motor, of brake

apparatus therefor, an additional motor, a
5 switch connected to a moving part of said

additional motor, and a connection between
sald brake apparatus and another moving
part of said additional motor. |

3. The combination with a motor, of brake
apparatus therefor, a secondary motor, an

electric switch connected to one of the rotat-
Ing parts of said secondary motor, and a

flexible strap connected between the other

rotating part of said secondary motor and
the brake apparatus.

1

087,441

4. The combination with an electric motor, |

of reversing switches therefor, an alternat-

ing current pilot motor, a fixed support to

which the pilot motor is pivoted, switch
arms secured to a part of the pilot motor
and carrying the movable contacts of the re-
versing switch, a fixed base carrying the sta-
tionary contacts and yielding means for tak-
Ing up vibrations at said contacts due to cur-
rent alternations. |

5. The combination with a main motor,
of brake apparatus therefor, a pilot motor,a
reversing switch' for the main motor con-
nected to a moving part of the pilot motor
and a mechanical connection between said
brake apparatus and another moving part of
the pilot motor.

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

WILLIAM N. DICKINSON, Jk.

Witnesses:
Raymonp W. CHERLES,
CaArLES M. Nissen.
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