E. M. HEWLETT,

- ELECTRIC SWITCH,
APPLIOATION FILED SEPT. 2, 1905.

Patented June 7, 1910.

6 SEEETS—SHEET 1.

960,324,

| A -

25 MRl 2s . ail
: .LIIIII ‘!.l | 25 aE

L
3 2
W/-'tneﬁ\?ex? | ~ . | Inventor:

2., B ece EdwardMHewlett,

) byl MO
Cufr ol A1ty




E. M. HEWLETT.

ELECTRIC SWITCH.
APPLIJATION FILED SEPT. 2, 1905,

Patented June 7, 1910.

6 SHEETS—SHEET 2.

960,324.

| y (27
N .

i i U2 e | P50

4.4

Withesses - | - Invent or.
A M ' EderdMHé’W/ett;
7/ _ byQik A 5D

Aity.




E. M. HEWLETT.

- ELECTRIC SWITCH.
APPLICATION TILED SEPT. 2, 1905,

Patented ;Tune 7,1910.

6 SHEETS—SHEET 3.

960,324,

Witnesses - ' /nventor:

W .. EdwardMHewlett,
Hliee OSred [ 7W I
' _ _ Aty




" E. M. HEWLETT.

. ELECTRIC SWITCH.
APPLICATION FILED SEPT. 2, 1905,

960,324, Patented June 7, 1910

6 SHEETS—SHEET 4.

HITTED V I BT FEESTE IS r.r..?v/
LY . - - - e

" S
" 1 r F ny ' L ., -
3 B9 53 B B Y S B B I . /
l Frd | w witw o v e .ﬂ

A K‘::'b;(

~=" EdwardMHewleltt,

V..o bl



- B, M, HEWLETT.
ELECTRIC SWITCH.

APPLICATION FILED SEPT, 2, 1905,

Pat.ented June 7, 1910.

6 SHEEETS—SHEET &.

/////// 7/////! %

NaNN ' —— gy
LJ‘. l 111 | : =
\1 1) I\I\lhhkm T
| 4

Witne ses '
S 12t EdwardMHewlelt,

W Bydz%_/{/ M

- . Inventor:




E. M. HEWLETT.

ELECTRIC SWITCH, .
APPLICATION FILED SEPT. 2, 1905,

 960,324. Patented June 7, 1910
: o 6 SEEETS—SHEET 6.
45
+
144
198
¢
/4.4
T - | . [ L /57 '
/4 o | | Y v
YN (27
- - " 129 4147
'.Z- b ] t’” o
| o s FLQ.’Q
L Y159
o & [ 55
. 156
T
150
149 | L
A8
Woli
O
Bz | 154
/48 145
+
| |53
Wit f7.6’3\"5 6’3 | = ' Inrventor.

,

ALty

R Rfce EdwardMHewlett,
L, byllth£ L,




scoger

U\. ITED STATES PATE\ T OFFEZE

EDWAED M, HEWI.ETT OI‘ SCHENEGT&DY NE"JV YORK A.SE»IGN OR TO CL]‘I.&;BAL

ELEGTRIC GOMP.&NY A f“{)RPOR&.TION OF .BTE“" YORKXK.

. ELECTEIC Ewﬁﬁ;ﬁ

| ' Sne 11113&1:1011 of I.etters Pa,tent
| Applieatmn ﬁled September ?.. l%a

Patem;ed J une ‘? 19] (.
‘Serial HG 2”8,?86

- To all %hmn 'bi ML CONCErn: -
~ Be it known that I, Epwarp M. I-L.m'rmn
a citizen of Schenecta,d y, county of Sﬂhen-
sctady, and State of New York, have in-

5 vented certain new and nseful Imp“t}w-

" ments ] in Electric Switches, of which the fol-— )

lowmg 1S 4 spemﬁcatwn

'SW1tch1ntr apparatus and has particular ref- |
10

‘The present invention relates to electmc

erence to ) motor operated swltches cmtraﬂed

_frf)m a distant point.

Yt is usual in direct current electric rail- 1
way dlstributmg systems to supply alter-

nating current to substatrdns located at
various points along the rallway line and

" then' by ‘means of transformers and retary
~converters at these sub-stations to transform

~ the alternating current to direct eurrent at

the ‘desired voltage, finally
by means of feeders to the sections of trolley |
| With tﬂlS'
arrangement a large number of feeders must
be run from the substation; and where a
is to be supplied this
18- mtremely oh]ectmnable bﬂca'usa of the
~cost of the feeders. |

25 ]

distrlbuhnﬂ' 14‘

wire or third-rail to be supplied.
large amount of energy

One of the objects of the present invention

‘is to reduce the cost of the instailation he-

tween the substation and the third-rail by
running a single feeder from the sub-station
along the right-of- -way and tapping off from

it at suitable points 1n order to supply the

35

40

45 1

50

breaker

. Various sections of third-rail. With this ar-
rangement it i3 necessary to Iocate the-

swztcmﬂﬂr mechanism for the control of the
vVarious sectmns‘of the third-rail in the leads
between the sin igle feeder and the third-rail

~ _sections mstead of the sub-station as has
~been the practice heretofore.
my present invention these switching mech-
~antsms are controlled - individual l‘f"
- single control w1re running from the csub-.-
. statmn to each of the swﬂches.

b._...

e

This con-
trol wire is of small size and. is eonqequently
iexpensive compared with the cost of feed-

. .ers which would be neressary were the SYS‘..
- ‘tem installéd according to prior practice.
~Inorder to properly protect the system it |

is necessary thaf the sw1tch111g mechanism

employed m conjunction with each of the

third-rail sections should comprise a cireuit
and switch connected in serjes. In
operation, in case of overload the sircuit is
;Jmken by the circuit breaker and upon

According to |
1 the mmrementf-: o1 the eircurt breaker: I‘w’

115 1s-an end view of ths-same. wi th the
bridging disk- contact remioved; Fig. 16 is
£y per@pectlvﬂ view of ,the movable element
of this switch; Fig. 17T is a section of the
switeh taken 011 a
line-17—17 of Fig. 14; Fig. 18 is a view

k]

| drives the operating

|

ana operating mechanism

12,
_tzatmfr the di ﬁr‘I‘EIlf operative: postitions of

closing, the eireuit JI‘“&]K@I' 1S - cli;-seci first
followed by the closing of the switch so that

1t the over Ioaé 18 stiil on, the circuit may be

uptured by ‘the circuit 'breaker,

- My invention com rises novel eperatl

mechanism controiied from s distant point
for operating a circuit breaker zmd sw1t011
in this manner. =~

The mvention also compmqes certain de-

“tailed features inel luding novel eircuit con-
‘nections md striactural Features

nd de ta.l.l.q

which will be best: understood - upon refer-

ence to the following -detailed deseription
taken in COHEPC’{}I{}I}. wn'h the accampanymg

d?‘.-.:.wmgm . -

In said drawings, F1gurr 1is a fronu
mevatmn of the switch and eircuit breaker
prﬂwously re-
ferred to: _wa 2 is-a side elevation of the

‘same viewed in tue ca.reatmn of the arrow 2
in Big, 1; Fig. 3 is a similar view taken in °

the oppe:}sn,ﬁ d}.rebtlw as 1ndicated by the

arrow 3 m ffig. 1: flg 4152 plan view.of

‘the switch und c1rcu:.t breaker operating,

mechanism; Fig. 5is 2 side elevation of the
control sw*tches 3“‘0.-. the elewl ric motor which
mechanism; Fig, 6 1S

a front- elevatlon of the same; Flﬂ' 7 1S 4
sechonal view 1liustrating tm, clmd‘ COLL-
nection between the drwmg motor and the

' opn‘ramw mechanism; Figs. 8 and 9 are ele-
vatlong ilustrating in ' different pas:itlons the
inechanism by which the switch is gIven a

Snap movement whep closed ; Figs.- 10, 11,
and 12 are 1aﬂ*rammatlc VlE‘W'b 111115—

the control bWLLChQS bhOWH i Figs. 5 and 6 ;

Hig. 14 15 a view 1llustrating pmtiy in sec-
tion-a control switch *ﬂm,h 18- actuated by

plane indicated by the

illustratine in hev'spemwe the elutch  con-

nection between the. switch actuating erank |
and ‘motor driven sleeve shown in Figs. 8

and 9; and Fig. 19 iz a diagram of electric
circuits.

Tﬁ:oughom these views
veter to like parts.

i1ke chamctem
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- otud of the circuit breaker.
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cuit breaker B of standard construction.
 Referring to the switch construction, the
same comprises vertically arranged contact

14 by which electrical connection may be
‘made with one 'leg
- latter stud 11 being

15

‘gide of the stud 11 which serves as a sup-..
- port. The movable contact 12 1s also pro-
~ vided with two shunt

~jacent apparatus. _
to the movable contact 12 from an actuating

toggle connection comprising links 23 and a

95e.gecured to the support 13.

- of the actuating rod 22. A stop 25° shown

‘movement of the toggle in setting the

is also electrically connected to a shunt

dy

typé of switch and circuit breaker may be
employed, but for the purpose of the present
case I have illustrated a switch A and cir-

studs 10 and 11 adapted to be bridged by a
movable contact 12.. The studs 10 and 11

are ‘secured to a suitable support 13, the

former passing through said support and |
being provided with terminal clamping nuts

of the circuit and the
directly connected tq'a .

strip 15 located on
15 and connecting!|with the correspon Ing
. The movable
contact 12 is pivotally connected to the up-
per end of a supporting frame 16 which 1n.

turn is pivoted at its lower end to the lower

which are spring mounted and adapted to
engage the fixed .contacts 19 and 20 respect |
tively, to take the final break and remove all
"ing from the main stud 10 as 1s com-
mon and well known in the art. The shu'nﬂ
contact 20 is located between barrers 21 o

fiber or other refractory insulating material
intended to confine the arc and protect ad-
" Movement is transmitted|

rod or member 22 through the agency of a|

94 extending outward from the

upper end.of: the frame 16. 'The
pivotally connected through,the agency of a
yoke 22% to the outer end of fink 23 and to ]
the outer ends of two parallel links 25 which
are pivoted at their inner ends to brackets
The links 25 |
extend on the outside of the frame 16 and
form, together with their connection af the
outer ends, a cramping frame which limits
the outward thrust of the toggle and other-
wise assists in the closing and opening of
the switch in response to the reciprocations:

in dotted lines in Fig. 3, on the member 16,
engages a cooperative stop 25° formed by
the - extention of the link 28 to limit the

switch., . | -

The circuit breaker B 1s of similar con-
struction and comprises in general the fixed
contacts 26 and 27 which are adapted to be.
bridged by the movable contact 28 carried by
the supporting frame 29. The fixed contact
06 is secured directly to the support 13 and
is provided at its rear with clamping nuts
20 . by which electrical conngction may be

tacts 34 and 3802

‘these, the former is yieldingly

the face of the *supgor-t l

contacts 17 and 18 |

| 13 and at their outer ends to 2 _
pin- 45. . The bridging contact 28 and 1its

‘cramping frame, while the shunt contact

rod 22 :':Ls’il ‘supporting

frame 41 and the

46 lying between the projections 48 so

made with the other leg of the circuit. It

060,324 -

tact 30 carried by a bracket 33 and having 65

n metal face 31 and a carbon face 32.

removable contact 34 is also secured to the

upper face of the stud 26. These shunt con-
copperate with movable
shunt contacts 35 and 35%, respectively. Of

‘mounted
upon the main bridging contact 28 while

| the latter-is carried by an independent sup-
. Contact 35%, like 1ts mate
1s provided with a metal face 36 and a car-.

porting frame.

bon face 87. It is pivotally and yieldingly

70

75

conpected at the point 38, to'the upper end

of.the supporting frame 89 ‘which in turn
is pivoted concentric with the .
jint 40. In the
¢ parts are so

96 and 28 first

supporting frame 29 at the
operation of the breaker 't
arranged that the contacts

separate, then the contacts 34 and 35 and

finally _ ._ _
'spring mounting of the contact 35 permits

the contacts 30* and 35%, The pivotal

it to engage and disengage 1ts cooperating

contact 30* with a wipmg action and to

bring the metal faces 81 and 36 into engage-
ment when the circuit breaker is closed and
the final break between the carbon faces 82

and 37. The contact suppbrtiﬁg frames 29

and 39 are operated through'the agency
of toggles operativel

cramping frame 41 which consists of par-

“allel links pivotally connected at their inner

ends to the frame 43 secured to the support
a transverse

frame lie wholly ~within this

frame 39 straddles the cramp-
ing frame as
The toggle connection between the cramping
supporting frame 29 1s
provided by an inward._projection 46 on an
operating member 47 and an outward pro-
jection 48 on
member 47 in turn is pivotally supported on
the pin 45. As clearly illustrated the parts
are symmetrically disposed,, the projecit::itm%

12
strain imparted in forcing the contacts into
engagement 1s taken up equally by the par-
oIlel links of the cramping- frame 41. In
closing the circuit breaker the outer end of
the operating member 47 1s moved down-
ward and inward thereby rocking the frame
99 about its pivotal point until the bridging
contact 28 is firmly seated upon the cooper-
ating studs 26 and 27. This mcvement will
be limited by the engagement of the oper-
ating member 47 with the frame 29 and this
engagement will occur Just before the main
toggle, formed by the projections 46 and 48,
reaches dead center. The parts will be held
in this position by the engagement of a
latch 49, pivoted.at 50 to the frame 29, with

con- | a projection 51 on the operating member 47.

main contact’

80

85

90

associated with. a

95

100

clearly illustrated in Fig. 1.

100

the frame 29. The operating .

110

115

120

123
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This latch is provided with 2 long rear-

- wardly-extending tail 52 and with a push

- to release the member 47 and

‘ supporting
toggles located one on each side of the
10

15

button 53 either of which may be pressed
_ permit the
breaker to fly open under the action of
gravity. The toggle connection -between
the cramping frame 41 and the auxiliary

i%rame 39 comprises a pair of

cramping frame and extending between the
point 45 on the cramping frame and the point

~ member 47 and the cobperating . shoulders

20

“their links into a substantiall

- 59 and 60 on the links 56. Upon the down-
-ward movement of the member 47 the shoul-
ders 57 and 59 are brought

ment and the toggles forced so as to bring
right line

position, the stops 61 on the links 56 engag-

" 1ng the projections 62 on the links 55 to ar-

5 rest the toggles ir
- tion. I‘rom this it will be seen that when

les in a slightly overset posi-

~ the ‘breaker ‘is moved to open position the

30

356

- main toggle, formed by. the projections 46
‘and 48, will first begin to move and the

bridging contact 28 will have moved .a con-

* siderable distance from the studs 26 and 27
- before the shoulders 56+
- break the secondary toggles, comprising the
links 55 and 56, and allow: the eircuit to be
‘broken between the shunt contacts 80* and

354,

and 60 engage to

The movement of the member 47
downward and inward will, through the
operation of the main and secondary tog-

- gles, close all the contacts and the parts will

40

be held m this position through the agency
of the latch 49. When this latch is trippe

- the circuit will be broken and the parts will

- assume - the

45 _
- whch the circuit breaker is connected, the
frame. 43, to which some of the

position illustrated in Fig. 2.
For the purpose of automatically actuating
the latch upon an overload in the circuit in

arts are

~ connected, is composed of iron and forms a
~ magnetic -turn about the stud 27 and the

50 nad. ot
- to be threaded by the circuit which extends

lower end of the bridging contact 28, so as

- from the contact stud 10, through the bride-

_ ing eontact 12 of the switch, contact 11, |
- strip 15, eircuit breaker contact 2, bridging

55

contact 28 to stud 26. This frame 43 forms

- a U-shaped core which is provided with a

60

weighted armature 63 pivoted to the lower

end of one of its legs at 64 and adapted to be
drawn ‘upward ‘into engagement with the
tail 52 of the latch 49. Through the agenc

of a calibrating screw 65 extending throug

an opening in a projection 66 from the other
leg of the frame 43 the armature may. be set:
to trip at any desired overload. An auxil-

|

.94 on the supporting frame 39. Each toggle |
~1s composed of links 55 and 56. - Movement is
.~ transmitted from the actuating member 47 to
these toggles by means of ‘shoulders 56* and-
~ 57 onthe sleeve 58 formed ‘integral with the

‘

|

lary trip is also furnished by the coil 67,

shown diagrammatically in Fig. 19, inclosed
in a casing 68 and openating upon an arma-

ture 69 to sumilarly engage the tail 52 of the
latch. The casing for this trip device is

suttably secured to the face of the support-
ing panel 13 in any desired manner.

The switch and circuit breaker construc-

tion thus far described is in its essentials old
and 1n itself constitutes no part of . the

present invention.

_In the usual construction of circuit breaker
the, member 47 is manually operated to close
the- breaker. In the present instance this

closing movement is obtained by means of

the actuating‘_'I'Od"_lbk}iiiémber 70 and the in-

{ termediate member 71 which is pivoted at
|
Into - engage-

its outer end to the méember 70 and at its

inner end to the actuating member 47. In

the operation of these parts the upward

movement-of the rod 70 has no effect upon

the actuating member 47 but through the
agency of the engaging shoulders 72 and 73
on the members 71 and 47 respectively, its
downward movement establishes a positive
mechanical connection which is instrumental
In giving the member 47 the movement neces-
sary to set the breaker. The lower ends of
the rods 22 and 70 terminate in curved con-

necting members 74 and 75, which are se- -

cured to cranks 76 and 77 respectively, car-
ried on the shaft 78 of the operating mech-

anism. This shaft is suitably journaled in

a supporting frame 79 upon which is located
the actuating motor 80. This motor may be

of any desired type but preferably is an elec-

tric motor. It is operatively connected to
the shaft 78 by suitable gearing, in the pres-

ent Instance comprising a worm 81 and
| worm-wheel 82 inclosed in suitable casing

| 83 carrfed by the frame 79. In the operation

I to the members 86 and 8%.

l,

of the mechanism the cranks 76 and 77 are
given a to and fro movement by the motor
through substantially 180°. This necessi-

tates the reversal of the motor and in order
to-give the same tinie to. speed up upon re-
| versal and build up a counter electromotive

force sufficient to prevent serious sparking
at the brushes a yielding mechanieal eonnec-
tion is provided between two sections of the
motor shaft. This connection is illustrated

1n detail in Fig. 7 where the sections 84 and

85 of the motor shaft have keyed to their ad-
jacent ends the cylindrical members 86 and
87, respectively. These members are formed
so as to leave a chamber for a coiled spring
88 which 1s connected at its opposite ends

In t%)xe operation
of this clutch when the motor driven section
of the shaft is rotated the energy is first con-

' sumed in winding up the spring 88 until it

69

70

75

80

85

90

1906

105

120

125

1S G.awn or forced into engagement with the

walls 5 the containing members 86 and 87.
‘Fromithis point on the retation of the driven
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" section 18 transmiti_;ed ‘positively to the other

section since the spring is unable to take up

more of the transmitted energy. This spring.

connection also absorbs the mechanical shock
due to sudden reversal of the motor.

 Any desired switch for reversing the mo- !
tor connections may be employed. In the

present instance the reversing switch kb com-
prises a pivoted arm 89 carrying a bridging
contact 90 and adapted to be thrown from

'~ engagement with one pair of contacts 91 to

" a second pair 92.° These fixed contacts are
- carried at the upper ends of arms 93 of a

15

frame 94 mounted upon the bae 79 and the
movements of the switch-arm 89 are limited

by stops 95 carried by the arms 93. The

switch arm 89 is operated directly from the

motor driven sha

. guitable connections. These -same connec-

20
25
30

35

~ shaft and'intended to give a snap movement:
- The pins 104 and

40

45

o0

55

cent to the
bers are p
which are adapted to engage the ends 106

tions are instrumental in actuating the

switch arm 96 of the second control switch
S which by means of a bridging contact 97

bridges fixed ‘contacts 98 carried by a suit-
able insulating support 99 mounted on the

base 79. These switch actuating connections
~ comprise a ca . _
“and a member 101 loosely mounted on the

cam 100 keyed to the shaft T8

shaft 78 and rotatable in close proximity to
the cam '100. The member 101 1s connected
by a link 102 to the switch-arm 89. A third
member 103 is also keyed to the shaft adja-
member 101 and these two mem-
rovided with pins 104 and 105

and 107 of a spring 108 coiled about the

to the reversing switch. 1
105 extend outward from their respective
members sufficiently to engage either of the
‘ends 106 *or 107 of the spring and they are
located at different distances from their
center of rotation so that they pass readily
by each other without interference. For the

purpose of holding the member 101 against
"the pull of the spring

put under tension said member 1s _.provided
with a projection 109 which 1s adapted to
engage on either side with cooperating
shoulders on the member 110 pivoted to the
adjacent arm 93 of the reversing switch
frame 94. With the parts in the position
shown in Fig. 5 the operating mechanism 1s
at rest. When this mechanism is set In mo-
tion the shaft 78 is first rotated in the direc-
tion of the arrow 111 and continues rotat-
in

S‘W%t(}h R is thrown so as to bridge-the con-

-~ tacts 92 then the direction of rotation is re-

60

versed and the parts are brought back to the
position illustrated. The various positions
of this mechanism will be best understood
from an inspection of Figs. 10 and 13 1n-
clusive. Shortly after the shaft begins to

rotate in the direction of the arrow 111 the jection

and 105 into alinement.
‘illustrated in Fig.»11. At this point the
pin 104 will leave the end

through the agency of

the reversing switch 1nto

the contacts 92. Durin%l this entire move- -
as remalned 1n 1its

of the re-

| versing switch will cause the shaft 78 to ro-

'is being wound up

108 while it is being.

in this direction until the reversing

660,324

face 112 and thrown into engagement with
ite fixed contacts 98, and about the same
time the latch 110 will ride down over the
opposite cam face 113 and drop into engage-

ment with the left face of the projection 109.
Further movement will release the tension
on the spring 108 by bringing the pins 104

This position .18

106 of the spr.ag

I switch-arm 96 will bé.'eﬁgaged by the cam 65

70

75

in engagement with the pin 105 and will =

‘engage the end 107 and carry it around so

as to place the spring under tension. This

will continue until the cam 100 has passed

far enough to bring the face 112 1nto ent

gagement with the latch 110, as illustrated

in Fig. 12. When this occurs the member

101 will be free to respond to the pull of the

spring and will throw the switch-arm 89 of
engagement with

ment the switch-arm 96

engaging position. The throwin

fate in the opposite direction. This will
first have the effect of permitting the latch
110 to engage the right-hand side of the
stop 109 and thus secure the reversing switch
against the pull of the sprng 108 while 1t
in the opposite direction.
Just before the latch 110 1s thrown out of
engaging position upon this return rotation
of the shaft, the switch-arm 96 rides over

80 .

85

90

95

the face 112 of the cam 110 and drops out,

of engagement with its fixed contacts 98.

When thus disengaged the latch 110 1
thrown out of engagement with the projec-

tmn 109 by the face 113 #f the cam and the
reversing switch takcs the position llus-
| trated in Fig. 5. -

" The crank 76 which operates the main
switch through the agency of the connecting
rod 22 is loosely mounted upon the shaft 78

~and is provided with a clutch proj ection 114

which cobperates with a similar ‘projection

115 carried by a sleeve 116 which 1s ke%fe_d‘
1S

to the shaft. A coiled tension-spring 11

wound about the exterior of the adjacent
portions of the sleeve and crank structure
and has its opposite ends engaging projec-
tions 118 and 119 on the sleeve and crank,

respectively. This spring is normally under

slight tension and tends to hold the clutch
projections
illustrated in Fig. 8. During the rotation of
the shaft 78, in the direction indicated by the
arrow 120, the crank 76 is carried around

| with it to the position illustrated in Fig./9

without the clutch projections being disen-
paged. Upon the return movement of the
shaft this engagement 1s continued, due to
the t&ilsion*o% the spring 117, until a pro-

100

105

110

115 -

114 and 115 in engagement as -

120

165

121 on the crank structure engages
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a stop 122. From this point on, the rotation
of the shaft is independent of the crank;

the clutch projection 115 moves away ifrom -

{he clutch projection 114 and the spring 117
- % ' | ' ) » b .
is placed under greater tension. This ac-

tion continues until the member 123, which |

1s directly connected to the member 122 and
rotatable with it, is engaged by the cam 124

- curried by the sleeve 116, When this cceurs

15

20

the members 122 and 123 are rocked about

their pivot 125 until the stop 122 passes out
of engagement with the projection 121,

thereby allowing the erank to respond to the

tension of the spring and to complete its ro-

tation. By this means the main switch 1s
glven a snap actlon 1n closing. |
Ascociated with the main switch and cir-

“cuit breaker upon the support 13 are two

switches 126 and 127, the former being ac-
tuated by the movabie member 12 of the
main switch and the latter by the movable

 member 28 of the circuit: breaker.- Any de-
- sired form of switch may be employed for

29

30

30

40

45

50

this purpose but I prefer a switch of the
oeneral construction illustrated . Figs. 14
anid. 15, Fhe switch 126 i1s a single throw
switeh while switch 127 is a double thrdw
switch.. These switches are substantially

identical in construction except.that two of

the contdcts in switch 126.are omitted. The
double throw switch is shown 1n Ifigs. 14 and
15, 'This switch consists essentially of an

outer shell 128 composed of wood or other
cuttable insulating material and carrving

two sets of contacts 129 and 130. The con-

tacts 130 are adapted to be bridged by a

disk contact 131 carried at one end of, and

suitably insulated by an insulating disk

186 from, a reciprocable plunger 132 ex-
{ending through the miterior of the shell 198
and terminating at its opposite end n a
push button 133. A epring 184 surrounding

“ the plunger 132 and located within the shell

128 tends to maintain the plunger in the
position - illustrated in Kig. 14. The two

cets of contacts. 129 are adapted to be

bridged . by a rectangular contact 135 se-

cured to the nlunger 132 adijacent but in-
sulated from the disk 131. 'The contact 135
travels 1n a.stot 135% forimned in the chell 128
- and -under the action of the spring 134 ig
.-mawmtained in bridging position. The out-
-ward movement of the plunger 132 under

the action of the spring is limited by the en-
gagement of the 1nsuTating disk 156 with

projecting shoulders 137 formed in the shell

128. " As 1iilustrated in Fig. 15, where the

. parts-are shown with the disk 131 removed,
“the shell 128 in addition to the slot 135% 1s
60
- disk 131 1s moved to substantially mad: posi-
. t10.c the plunger 132 may be rotated into the
dotted ime. position of Fig. 15 and held | 3]
~against return Wy pins 140 which engage the ¢ the sub-station or other desired control point.

cut away at 138 and 139 so that when the

shoulders 141 ef the contact block 135. The
rotation of the plunger twists the spring 154

<o that when the push bution 132 is pressed.

inward far encugh to move the shouiders
141 of the coutact block 135 beyond the
ends of the pins 140, the plunger and its con-

nected parts will rotate back to their normal

position and may then be moved as desired
Lo complete the circuit between either set of
fixed contacts. An inspection of Fig. 15
will show that the rotary movement of the
plunger 132 is limited by the sides of the
contact block 135 engaging the walls 142 of
the cut-away portion of the shell.

From an inspection of Fig. 1§, in which

the parts previously, described in detail and
their connections are diagrammatically 1lus-
trated, the operation of the system may be
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readily understood. In this diagram 143

represents the main bus-bar from which cur-

! rent is to be supplied to the outlying sec-

tions of thiyd rail. This bus-bar in the pres-
ent instance may be the bus-bar in the sub-
stetion which is supplied with direct cur-
rent from rotary converters or other suitable
source, From this bus-bar a single feeder
runs to the neighborhood of the third rail
sections to be supplied with current. In the

present instance, with a view to simplicity,-
a single section of third rail only has been
shown together with the switching appa-
ratus and control circuifs necessary thereto.

This section of third rail, which is desig-
nated 145, is sup

switch A connected in series in the lead 146.

85
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plied with current from the
| feeder 144 through the circuit breaker B and
160

The motor 80 is supplied with current from’

the feeder 144 by way of the leads 147, 148,

149, 150, 151 and 152 according to the oper-
ative positions of the
mechanism,

by way of the lead 154. The circuit through
the lead 150 1s made and broken by an elec-
tro-magnetically operated switch 155 whose
actuating coil i1s included in a branch 158
running from the point 157 1n the control
wire 158 to the lead 154. This branch in-
cludes the contacts 129 of the circuit-breaker
actuated control switech 127. A second lead

159 extends from the point 157 through the

ther contacts 180 of this switch, through
the trip coil 67 of the auxihary trip mech-
anism of the circuit-breaker and thence

parts of the control
 The circuit is completed from
the motor to ground through the track 153

110 -

115

through the contacts of the switch 126, which

is attuated by the main switeh A fo the lead
148,

120

These conirol connections as well as

the motor circuit- gre located in proximity - -

to the section of third rail whick they con-
trol.
from the switch mechanism 'in the neigh-
borhood of the third rail to a suitable manu-
aily operated control switch 160 located at

The single control wire 158 extends

125
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tween the lead 158 and

adapted to ge either of the fixed con-

tacts 161 and 162. The former of these is

connected directly to a suitable supply lead
168 which, in the present instance, 1s of the
same potential as the main bus-bar 143.
The other contact 162 is connected directly

‘to ground as indicated at 164.. The red indi-

165 1s 1nclud~1 m. circuit be-
_ ground while the
green 1ndicating lamp 166 is included in the
circuit between the lead 158 and the supply

cating' lam

 lead 163 by way of the contact 161..

15

20

In the operation of the system, if 1t be
assumed that the main switch A and circuit-
breaker B are closed the operating mechan-
ism. will be in the position illustrated in

Fig. 1 and the circuit connections will be |

those illustrated in Fig. 19. In this position
current will be supplied to the red lamp 165
from the feeder cable 144 by way of the

 leads 147, 159 through switch 127, contacts

<25

130 and lead 158 to

‘_ oround at 164. The
resistance of this circuit is such that the cur-
rent flow will be insufficient to energize the

-trip}l‘;mg coil 67 enough to trip the circuit-

30

. 1mit

40

45

50

~in this case the: breaker being tripped

20

60

breaker B. At this time the lamp 166 is
extinguished since the lead 158 is at the
same potential as the lead 143 hence there

1s no tendency for current to flow through |

lamp 166, fixed contact 161, lead 163 to the
lead 143. If now it is desired to disconnect

the third rail section 145 from the feéder

144, the manual switch 160 is thrown into

engagement with the contact’ 162 thereby |

short-circuiting the indicating lamp 165 and
causing it to go out. This action will per-
enough current to pass through the
trip-coil 67 to cause it to force its armature
69 into engagement with the trip latch 49

and thus allow the circuit-breaker to fly

-

~open under the action of imvity. - Upon
mbe

opening, the movable member 28 -of the
circuit breaker moves away from the push
button 138 and thereby permits the spring

184 to move the contact 131 to break the
- circuit between the contacts 130 and close

1t between the contacts 129 which are in

the branch 156 leading to the motor control -

switch 155, thus breaking the branch 159
and closing the branch 156. Obviously the
circuit-breaker may also be tripped upon an
excess of current flow through the lead 146,

through the armature 63. In either event
the .control switch 127 performs the same
function. ; e

As soon as the circuit 1s completed between

the contacts 129 of the circuit breaker actu-

ated control switch 127, a. circuit 1s com-
pleted through the green lamp 166 and the

same 1s caused to burn to indicate that the
“circult including the iead 146 is open. This

960,324

This manual switch is a double throw switch | through contact 161 of the manual switch

160, through the lamp 166, lead 158, contacts

129, switch 127, coil of the switch 155, leads

156 and 154 to ground by way of the track
153, the amount of.current not bemng suf-
ficient to energize the coil and close the
switch 155. ' | |

Now 1if it 1s desired to again connect the
third rail section 145 to the feeder 144, the

‘manual switch 160 may be ‘thrown to the
contact 161. This will short-circuit green

lamp 166 and thereby extinguish.it and at

155 sufficiently to close said switch. The
closing of the switch 155 will complete a cir-
cuit through the motor as follows: from the

feeder 144, through leads 147 and 150 to one-

of the contacts 91 of the reversing switch,
thence through the bridging contact 90 to
the other contact 91 and through the motor
by way of the leads 152 and 154 to ground at
the rail 153. The lead 152 is so connected to

the field magnet winding of the motor 180

that its armature will be- rotated so as to
rotate the shaft 78 in the direction of the
arrow 120. This rotation will carry the op-

erating cranks 76 and 77 downward and

simuitaneously close the circuit-breaker and
open the main switch, the two passing each
other 1n mid position. The circuit-breaker
will be held in 1its closed position by means

of the trip-latch 49 which will automatically

engage the projection 51 on the operating

65
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| the same time energize the coil of the switch

80
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member 47 of the breaker. ‘As previously -
pointed out, shortly after the shaft 78 begins

to rotate, the switch-arm 96 will bridge the
contacts 98. This will complete a
circuilt to the motor from the feeder 144 by
way of the branch 148-so that the operation
of the motor will continue through its cycle

irrespective of further mantpulation of the

manual switch 160. As previously explained

-ahen the cranks 76 and 77 have reached
1 thelr lowermost position the reversing switch

will be thrown and this will reverse the di-

rection of rotation of the motor by complet-

100

parallel

105

110

ing the circuit through the leads 149 and

- 151. ;A_s the cranks 76 and 77 are returned to
| their uppermost postitions by the reverse ro-

tation of the motor armature, the positive
connection between the actuating rod 70 and

the circuit-breaker will be broken, and by the
upward movement of the outer end of the

member 71 the stox 72 will be moved far
enough away by the time the crank 77 has

reached the end of its movement to permit

the circuit-breaker B to open should an over-

load exist in the circuit. . The upward move-

ment of the crank 76 is.'retarded and then

“released to close the main switch with a

snap, as previously explained. When this

115
120

125

position of the cranks is reached the reyers-

g switch and_the control switch 96 are

dcircuit extends from the supply lead 163 | thrown to their norma' positions and the
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eircuit threugi)h the red indicating lamp 165

&t

is completed by reason of the closure of the
circuit-breaker actuated switeh 127 upon the
contacts 130 thus indicating again the closed
position of the stvitch and circuit-breaker.
1t will be apparent from the previous de-

~ scription of the control switeh 197 that at

16

15

20

25

any fime when the circuit-breaker is open
said switch may be set in an open positicn
thereby interrupting the control civcuits and
preveniing Interference from the distant
control point by the operation of the switch
mechanism. In this way the mechanism
may e worked upon or repaired without
danger of injury. o | |
Obviously many alterations and changes

may be made in this specific construction

herein disclosed without departing from the
Spirit and scope of the present invention: I

therefore do not wish to be limited to this

specific disclosure but aim to cover by the

terms of the appended claims all-such altera- '

tions and changes. |
‘What I elaim as new, and desire to secyre
oy Letters Patent of the United States, 18,—
1. The combination with a plurality of

- switches, of manually-controlled means for

30

opening. one of said switches and automatie
mechanism subsequently operative first to
open another switch and then close both of
sald switches, - S
2. The combination with a plurality of
switches, of means manually-controlled fop

opening one of said switches and. automatic

35

mechanism subsequently operative first tg
open anather switch and then close both of

L
[

sald switches one after the other in a defi-

40

45

nite order. | |

3. The combination
switches, of means for
switches and additional ' means operative
first to open another of said switches, then

with a _p-].ur'ality of

close- one of said switches and finally close

the other with 8 snap movement.

and . a switch, means for opening said
breaker, and automatic setting mechanism

operative first to open said switch and then
close said breaker and switch.

50
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with a snap

9. The combination with a circuit breaker:
and a switch, of an electric circuit, an elec-
troresponsive device in said circuit for open-
ing said breaker, and automatic setting
inechanism operative first to open said
switch -then close said breaker and finally
close said switch. . -~ N

6. The combination with a éiveuit breaker
and a switch, of an electric itcuit, an elec-
troresponsive deviee in said cireuit for open-

Ing said breaker, and setting means .-0}:1>er-.
0se

ative first to open said switch and then ¢
sald breaker and finally close said switch
movement, | |

7. The combination with a;'-.éircuit—bréﬁkelz-

opening one of said,

|

|

‘snap

]

4. The combination with a circuit breaker |

|'

of mears for

.and a switch, of means for opening said cir-
1n auntomatic setting mech-.
anism operating first to open said switeh,
then close said circuit-breaker and switch in

cuit-breaker, and

succession.

and a switch, of an electric circuit, an elec-

8. The combination with a circuit breaker

|—\.l_\_‘-‘-\-

“"""-\-._

.

6o

70

troresponsive device in said circuit for open- -

ing said breaker, and setting means oper-
ative first to open said switeh then close said
breaker and finally close said switch with. a
movement., | -

9. The combination with an electric cir-
cult, of an automatic circuit breaker and a
switch in series in said circuit,. means for
tripping said circuit breaker open in ad-

79

80

vance of the opening of said switch and mo-

tor operated means for:.setting both said
breaker and switch so as to make the final
closure always at the switch. -
10. The combination with a plurality of
switches, of a’reversible shaft, connecting
means between said ‘shaft and switches for
closing one switch and opening another upon
a rotary movement of the shaft in one
tion and for closing the latter upon a fur-
ther rotary movement in the other direction,
and means for rotating the shaft. -
~ 11. The combination with a plurality of

85

direc-

90

switches, of “a -reversible crank-shaft, con-

necting - means between said- shaft and

switches for closing one switch and opening

95

another upon the partial rotation of said

ghaft in one direction and for closing the

latter dpon a reverse rotary movenient, ‘and

means for rotating said shaft. .

12. The combination with a plurality. of
switches, of a reversible operating ‘motor
therefor, and '

100

connecting means between said-

motor and switches for cl'osing one and open-

ing another upon the operation of said mo-
tor in one direction and for closing the latter
switch upon the operation
the reverse direction. -

105

of said motor in -

13. The combination with a circuit breaker

and switch, of a reversible operating motor

therefor,
breaker, and connecting means between said
motor and said eircuit breaker and switch
tor closing said breaker,
switch upon the operation of said motor in
one direction and closing said switch upon a
reverse .operation. .

~ 14. The combination with a circuit breaker,
of means for tripping said breaker, an actu-

110

means for tripping said civenit

and opening said

115

ating member, means for giving said mem-+%20
ber a to and fro movement, and means actu- .

ated by the movement of said member in one

direction to engage and set said breaker and -

by its movement in the other direction to
disengage the breaker and render the same
free to respond to the tripping means. «+ -

19. The combination with a eircuit breaker,
tripping said breaker, an actu-

1
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" ated by the initial closing of
close a branch circuit through
and subsequently to reverse
rotation of said motor.

30
.40
49

a0

circult through sa

ating member, means for giving sald mem-

ber 2 to and fro movement and means Oper-

L]

ative to establish a positive mechanical con-

nection between said member and breaker to-
‘set, said breaker upon

the movement of said
member in one direction and to break sald

positive connection upon 1ts movement in

the other direction. | |
16. The combination with a movable
«witch element, of a power driven crank and

connecting means between said element and
crank operative to establish a positive me-.
connection to set said switch upon a

chanical
partial Totation of said shaft and to break
said positive connection upon a reverse ro-
tary movement of said crank. .

{7 The combination with an electric
switch, of an electric motor for operating
said switch, a manual switch for closing a
circuit througlr said motor and means actu-

ated by the initial closing of said circuit to

roverse the direction of rotation of sald.

motor. R

18. The combination with an electric
switch, of an electric motor for operating
said switch, a manual switch for closing a
circuit through said motor and means actu-
said circuit to
said motor
the direction of

e - -

19. The combination with an electric

switch, of an electric motor for operating

wal switch for closing a
id motor, means operated

ey

by the rotation of said motor to close a
beanch cireuit through said motor and sub-

sequently to reverse its direction of rotation.
90. The combination with an electric cir-
cuit breaker and a switch, of an electrore-

sponsive device for tripping said breaker, a

said switch, acmanual

control cireuit for said electroresponsive de-

and ad-

vice, a manual switch in said eircuit,
ditional switching means in said circult ac-
tuated by saia switch. ' -
- 21, The combination with an electric cir-
cuit breaker and a switch, of an electrore-

sponsive device for tripping said breaker, a |
control circuit for said electroresponsive de-
vice, a manual switch
switching means operative to maintain the

in said circuit, and

control circuit in condition to be closed by

the manual switch only when both the cir-

cuit breaker and switch are closed.

99. The combination with an

™ .

circuit for said electroresponsive’ de-

vice, a manual switch 1n said circuit and
1ieans for maintaining the control circuat 1
condition to be closed by the manual switch

means

only when the circuit ‘breaker and switch

occupy a definite relative position. " _
23. The combination with an electric cir- | other.

_ _ electric cir- :
cuit breaker and a switch, of an electrore-
‘sponsive device for tripping said breaker, a
control '

-l

‘sponsive device
“motor for closing

960,324

cuit breaker and switch, of an electrore-
for tripping said breaker, a
said breaker, control cir-
cuits for said electroresponsive
said motor, manual switching means in sa1d
cirenits, and additional switchig means for
controlling said circuits in response to the
movements of
breaker. - |

94. The combination with an electric cir-
cuit, two cut-outs included 1in series therein,
control circuits for said cut-outs, lamps and
lamp circuits operatively related to said con-
trol circuits, and means operated by said cut-

outs to change the lamp circuits so as to

indicate by the condition of the lamps the
condition of the main circuit. ’

95. In a switch, the combination with op-

‘erating means for said switeh, of an electric

motor for actuating said operating means,

an elastic power transmitting connection be-
tween said motor and said operating Ieans
arranged to rotate said motor in the reverse
direction by the recoil of said connection,
and means actuated by the recoil -of said
connection for reversing the direction of ro-

L

tation of said motor during the recoil of said

connection.

~ 96. The combination with an electric
switch, of an actuating member, a motor,

operating means actnated by said motor for
olving said member a to-and-fro movement
on each closure of the switch, a spring-con-

arranged to drive said motor 1N

actuated during the recoil of. said connection
for reversing the direction of rotation of
said motor. P

~ 97. In a switch, the combination with an
electric motor, of an elastic connection be-
tween said motor and saild switch yielding
ander the torque of the motor and driving
the motor in a reverse direction by its recoil,
and a reversing switch controlled by the mo-
tor before the recoil of the elastic connection
is expended. == '

98 In a switch, the combination with an

electric motor, of an elastic connection be-
tween said motor and said switch yielding
under the torque.of the motor and driving

‘device and.

said switch and™ circnit
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' nection between said motor and sald operat- .
1ing means
the reverse direction by its recoil, and means

100

105

110

115

the motor in a reverse direction by its recoil,

“and a reversing switch-controlled by the mo-
tor shaft to automatically reverse the motor
before the recoil of the elastic connection 1s

expended. . .

99. The . combination with a reversible
electric motor, of a reversing switch having
two running positions for causing said mo-
tor to move in opposite directions; and
means for automatically driing said motor

in the reverse direction during the move-

ment of said switch from one position to the

120
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- reverse direction by
. 10

switch is

060,324

30. The combination with = reversible
electric motor of a reversing switch for said
motor, automatic means for driving said
motor in the reverse direction, when said
opened, and means for automat-
ically moving said switch to close the cir-
cutt to drive said motor in the reverse direc.
tion while the motor is being driven in the

sald automatic means,

51. The combination with 2 circulit
- breaker,

of a switch, toggle operating mech-

e

“anism for each, a common operating means,

and means for setting them closed only in a
determined order, the toggle of the breaker
being latched and underset and that of the
switch being overset when both are closed.
In witness whereof, I have hereunto set
my hand this 31st day of August, 1905,
' EDWARD M. HEWLETT.
Witnesses: o o
- Benyamin B. How,
Hzren Orrorp,
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