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Apphcatian ﬁ.led Dutober 22 19(‘6 Senal No 339 905 e /

o To all w?wm fz,t ma,y concem o
~ . Be it known ‘that I HEEBERT W; CHENEY

_f]'-"f_.Bre.:Lkels of which the followmg 18 a, tull

- clear, and exact spemﬁcatmn

ST MV invention relates to oil smtches or Cir-
| -;;'1pr_;_;cu1t-breakers adapted elther for auﬁomatlc
- . or manual operation. !

| ;"-?,.1‘5_;.;;111 operation, - .

. | "_'j"ir?tem of any number of ] hases 8, sw1tch whi:h
i beard panel.:.

- 20 A further. Ob]e(!t s to prowde an jm
ST ;_proved switch operatmg mechanism.

A still . further objeéct is: to- prowde Tme |
e ,-..,--.-d_pmved means for ad]ustmg the pOSI‘Llon of
- . "the armature of the tripping magnet in‘the

..f-".:_’_-"2,'5_;'."‘_-aut0m&tic form of my switch.

e ]zowmg detailed deseription.’”

j'f"“f"#-‘-;.fj.f;.-%:;.qpeclﬁcatmn and set forth 1n the a,ppe nded'
i c]alms

TFor atbeﬁter undelstandmg of my lhven—
tmn.. reference is had to the accompa;nymg
wings in Wthh—— S

s Tigure: 141s a partlal sectmnal ele‘d ation

qf my-improved. oil switch. and oper'ating .

mec‘hamsm - Fig. 2 1s an elevation of my im-

- 49 yroken away,’ “the view being taken from the
: 401)1;3091139 side to. that shown in Fig:

-'-j',.ﬁ_j_r3 1§72 transverse section through the ﬁ\'{r’lt(ﬁl

~ “looking toward the rear of the switch: Fig,
ok is A plan view of the switch operating

{{"' L. Y

4% -?i-g.,m*echamsm and of a portion of the s vitch,

s gwitch-panel being shown in'section ; Fig,

“Bjs n side elevation of the switch o el atmg |

mechinism showing the position of the parts
~ when:/the switch .has been "automatically
T 5(;1 ‘opened | ‘Fig. 6 is a sectional elevation look-
- oing tawa.rd the switch-panel from. the rear
~‘showig portions of the- switch O%eratmg
_;;_j:"-"'-.mechamsm and’ the -tripping mechanism;
-""‘Fw ls AN elevatlon ? a manual switch

' woodgin' the county of Hamilton and State
-of Ohio, have invented certain new and use- |
fal Improvements in ‘Automatie ~Circuit- |

Other objects will. appear from the fol-'
My invention consists in certam‘ _ﬁovel de- |

) '?’*‘_{'_'.talls of ‘construction’ and ‘the combina ions
. and-arrangements of parts described in the

‘proved - sw1tch parts’ bemg in section and

1; Fig.

' mg I have shown at 10-a sw.ttch board
| on. the rear of which the oil- switch 11 is . -
.| mounted. The switch is provided with an’

i

OTJBI‘dtlllﬂ mechamam bhowmg also pertwn

s

85
.- '_,-f@,E the sw1tch in elevation, and the switch.

| :".:-_-_.";('11;1?@11 of the United States, résiding at. Nor- | f:anel 111 section; Fig. 8 is a section similar

.0 Fig. 5h0w1ng a modified form of switch." :

 Referring now to the figures of the draw- .

panel

80 -

1 upper horizontal castmg 12 which supports- |

A further ob]ect 18 bo prowde forx.a Sys_'_-

oil’ tank 15, the-

._fore that.tie tan
10 the exact position that it occupied before

provided with downwardly extending por-

tions 18 and 14 on the sides dnd ends re-
f _‘.-SPGCUV'BI}

Bearing against the: lower ex:

pivoted bolts “and winged
nuts.16, 17 and 18 mounted on lugs on The

slots of lugs 19, 20 and 21 on the upper cast-

ing. Itis seen from Figs. 2, 3 and 4 that
‘the winged nuts 16, 17 and slotted lugs 19
1 and 20 are on' the sides of the switel ad-

jacent the panel, and the pivoted bolt and

Lpart of the switch .elements and forms the

: Yepver. for the oil tank. The casting 12 is
~One of the objects of my mventwn is.to |

p:l ovide an oil switch or. . clrcult-breakq[-
- which s simple m cﬂnstmctmn a:-md eﬁactwe_"

65

.1 tremities of the casting 12 is an oil tank 15
‘made from cast metal such as iron, in the
- ‘preferred. construction of my. switch. This =
=% can be. readﬂy attache tﬁ 2 mrrow sw1tq h- 1 tank also serves to ‘support parts of the
L e “|.switch as will be explained.. The tank is -
_supported on the upper castmcr in this in-

‘stance by three

70

75

pivoted bolts fitling into

30

winged nut. 18, and slotted lug 21 are on .

the end of the SW1tch most lemote from the -
_-panel
| for the reason.that in the preferved con-
-struction part of the switch elements ave
It 1s necessary, there-.

The tank 1s mgde from cast metal

supported ' thereby.
after removal be restored

removal. For this purpose I provide in one
or-more of the slotted lugs which receive
the pivoted tank retaining bolts, dowel-pins
22 which engage sockets or recesses in the

lugs on which the pivoted bolts and winged

nuts are pivoted, - After the position of he

.tank has once been aswltmned the dowel-

|

pin_or pins are secured In pnsxtmn
tank can then after removal be eaxily and

‘panel and tlwaugr
upper casting, The
| three-phase switch but my invention is nof

The

anceurately veplaced to its proper pmltmn

The switeh is secured to the swilch panel
by bolts 23 which

ugs 24 on the end of the
switch heve ahown 1S 1

Hmited to a switch for a three-phase cirenit,

iss through the switch

85

90
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10€
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The top of the casting is provided with '
ﬁu'ee palrs of termmnl openings, the pmrB '



2

of openings being arranged in lines succes-
vely away from the panel. Referriniz now

-
- rarticularly to Fig. 3 it 1s seen that in each

10

15

20

20

30

30

40

45

50

5o

60

60

{ 21r of openings are porcelain bushings 25
and 25* which rest upon tho.dop of the cast-
ing.- Mounted in the porcelain bushings are
two sets of terminal rods 26 and 27. Kach
terminal rod 26 is provided on its lower end
with a pair of nuts 28 and a collar 29. DBe-

tween the collar 29 and the top of the cast-
iz 1s a porcelain sleeve 30. At the top of

the terminal rod 26 above the casting are
a pair of nuts 31, by means of which the
terminal rod 26, bushing 25 and sleeve 30
are rigidly held in position. The nuts 31
also serve to clamp in posftion the terminal

Jead 382. The terminal rods 26 are sur-

rounded 1n this case by insulating sleeves
33. Secured to each terminal rod 27 at a
«ultable distance from the casting 12 is a
collar 34. Located upon the collar 34 and
the upper casting 12 1s a sleeve 85 similar to
the sleeve 30. At the top of each terminal

rod- 27 are a pair of nuts 36 by means of

which the terminal rod 27, porcelain bush-
ing 25* and sleeve 35 are rigidly held in
position. DBetween the two nuts 36 the sec-

ond terminal lead 37 is clamped. Each ter-

minal rod 27 1s surrounded by an insulating
sleeve 38 which rests upon the collar 34.

At 39 is shown a rotary contact drum
which carries the movable switch contacts

‘as will be exphiined. As 1s seen, the drum

1s arranged at right angles to the switch-

board, and is mounted in the two down-

wardly extending portions 14 of the upper

casting 12. In this instance the end of the

drum remote from the switch panel.is pro-
vided with a socket which receives a trun-

nion 40 mounted in the end of the casting

as 1s shown in Fig. 2 and the end of the
drum adjacent the switch-panel is provided
with a socket which receives the end of a

spindle 41 which is secured to the drum by

a transverse pin 42. The downwardly ex-

tending end-portion 14 of the casting is pro-

vided on its outer side with a lug 43 having

an opening through which the spindle 41
passes. | -

The drum 39 is provided with three
equally spaced openings through which pass
three movable contact rods 44 which are pro-
vided at the upper ends with nuts 45. At
46 are shown
which are clamped at one end between the

nuts 28 on the lower ends of terminal rods.
26 and at the other end between the nuts 45
on rods 44. Contact rods 44 are each pro-

vided with a shoulder 47 which enters a
recess 48 in the lower part of the drum and
the rod is clamped in position by tightening
the nuts at the top of the rod. Secured to

the lower end of each contact rod 44 bv |

serews 49 1s a movahle contact member 50.

The portion of the eontact rod 44 which ex- |

spaced contact finger bases 58.

“with the latter.

exible leads or connectors

928,901

tendls below the drum is surrounded by an
istulating sleeve 51, The top of each contact

- roc. 44 and a portion of the flexible connecting
Llend 48 secured thereto 1s zeated I a recess

52 1n the drum, which recess is partially
closed by an insulating shield 53. Thus it is
seen that the live portions of the movable
members are well insulated from the live
portions of the stationary members now to
pe described.

Mounted 1n the bottom of the o1l tank 15
15 & wooden or other insulating bar 54 which
rests on lugs 55.and is secured thereto by
screws ob. _
angles to the switch panel and is located
below the terminal rods 27. Secured to the
mmsulating bar 54 by screws 57, opposite
the movable contacts 50 are three equally
| Secured to
each finger base by one of the screws 57 is a
stationary contact member 59, consisting of
a contact finger 60 and a pair of upwardly
extending spring jaws-61 shown most clearly
in Kigs. 1 and 3. The contact finger and
spring jaws 61 are integral with each other
and are preferably punched from sheet
metal. At the end of each contact finger 60,
1s a contact 62 adapted to be engaged by the

corresponding movable contact 50. The

terminal rods 27 are longer than the termi-
nal rods 26 and are provided at their lower
ends with plugs 63 which engage the contact
jaws 61. The jaws 61 and plugs 63 are so
arranged that when the tank 1s raised in
position each of the plugs 63 engages a pair
of contact jaws 61. The
terminal rod 27 between the collar 34 and

This bar also extends at right

portion of each

80

89

90

95

106G

the block 63 is surrounded by an insulating

sleeve (4. o -

The different poles of the switch are sepa-
rated from one another and from the ends
of the switch castings by vertical insulating
barriers 65. Kach barrier consists of two
portions (5* and 65 which are in engage-
ment with each other along the center of
the rotary drum 39 the upper and lower por-
tions each being provided with a semi-cireu-
lar opening so as to fit closely around the
arum adjacent circular flanges 89* integral
The upper portions of the
barriers are preferably secured to the top of
the casting by screws 65° and the lower bai-
riers are preferably secured to the upper bar-
riers by connecting strips 65¢ and screws 65¢,
The lower portions of the barriers are pro-
vided with notched portions so as to fit
closely over the insulating bar 54. The har
1s provided with flanges 592 adjacent the
barriers so as to more completely insulate
the poles from each other and from the ends
of the castings. If desired the lower por-
tions of the barriers may be secured to the
tfmll{ or bar 54 so as to be removabhle there-
with. '
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from splashing out of the tank and alse to
prevent dirt or sediment from entering the
tank. The openings and removable covers |
~or doors provide convenient means for in-:
specting the contacts without removing the-

.. .The automatic switch .operating mechan-.
- ism will now be described. Theé outer end
“of the spindle. 41 which 1s: secured to. the:
15 end of the drum extends through the lug

. ‘43 and is provided at"its end ‘adjacent the

12 are partially removed forming openings
132 - These openings so- formed are prefer-
ably covered with removable sheet metal |

-

- switch panel with a weighted lever arm 66,

- " secured to the end of the spindle 41 by a pin_

41%.  The weighted lever. arm 66 which 15 |
‘provided with an enlarged outer end.66" 1s
~ .so-secured to the spindle 41 that when the
. switeh is closed the lever arm 18 Silb.stah?;_L-

" “tially horizontal. It may be stated at-this |
.25 i to assist in opening the switch, the switch
-7 being preferably opened by the eombined

" which bears upon the- weighted lever and
" assists in opening the switch.  This spring

. [ -

‘timie that the purpose of the weighted lever

"~ ment thereof. “Mounted on a.pin 70 is a

45

. Pivoted at 75 i a4 casting 76 which 1s
~ sectired to the front-of the switch-panel 10,
. isaswitch operating handle 77. Secured to’
- 3'9 the operating hainidle is one arm 78 of the
~second arm 80 of fh" togg‘le The arm. 80 |

‘extends through an: opening.in the switch | the position of .the ar

pm'wll arid has @ freé outér-énd adjacent the | ping coils, so that tlie switch can be caused
SW1Cli.

| ;'w.jﬁ.ﬁ.: |

© 3¢ bhetween<thi. enlarged end of the-
- and the spindle 41 as is shown in Figs.-1 }
and 4. . Thus it is seen that if the bell-crank | crank lever in engagement “with- each other.
 lever is rocked about its pivoted center that ; '
~ 66 and hence the rotary

1

‘the weighted lever 66 and her *
drum 3% are also rocked or rotated.

- " bell crank lever 71 having at the end of the
40 upwardly extending arm-a roller 72 mounted
' ‘on a transverse pin 73, which roller is sub-:

~.gtantially in line with the axis of the spindle-|

41, and drum 39 of the switch. The oppo-

- gite ‘arm of the bell-crank lever 71 1s pro-

vided with a slightly enlarged end 74 shown

© in dotted lines. This end 74 of the arm of

- ‘the bell-crank lever is located-in:a hollowed .

' ~or recessed portion' of the weighted lever.

1z located

ver arm

arm 66, the recess portion- be'm%
T

4

- . . acs™

L] -

toggle. Pivoted to the arm 78 ‘at- 79 is the

- The switeh-handle and toggle mech-

4 “u e

LI

(not shown). ‘to prevent the oil |

67, Secured | tion 92 adapted to.be drawn into engagement
‘with the cores of the tripping magnets; and - =
-g projecting portion 94, the purpose of which = =

_i{will:appeaﬁalateﬁ “The armature is also pro- .
ed in thetwo lugs 43 and 67 1s a pin 70 one |
- end of which-preferably engages a groove
" in the shaft to prevent a longitudinal move- |

.I"
|

|

 side of the tdg%

‘the position

‘will be explained later.

pamel and secured thereto by screws or' bolts -
1s. s frame .or caﬁl;mg‘ 85 1or the tripping

mechanism. -The éasting-is provided with a

rear portion -in -engagement with-the panel,
“with two horizontal:projections 86 forming
cores for -tripping coils 87, and a forked
herizontal - portion: 88, ‘and: with- a down~
R 1 wardly extending lug 89. Bounted between - -
- detion of ‘the weight and a spring as will |
- 7. be explained. Extending out from. the end
. of the casting 12 .and spaced a short dis-
tanee from the lug 43 isa lug 67. .
Teaf spring 69

R T

‘that the sides 13 of the-upper switch-casting | handle 77:and the arms 78 and 80 are sub-.

' ' - stantially in line with the axis of the switch
| drum. . The outer free end of the arm 80 is
‘provided- on' its under, side with™an opfn -,
slot 81 ‘which is adapted to receive the roller
712 upon the-upper-end of the arm of the
| bell-crank ‘lever 71. One side of this slot-
81 extends downward - substantially i a
“straight line, while the -opposite- side 1s
partly inclined as is shown at 82. The end-
" | of the arm 80 is provided with an inclined _
| nose shown ‘at.83. 1In line with the arm 80
I and in path of movement with the inclined =~
‘portion 83, is.an adjustable screw 84 secured .
| to.the top of the lug 43 adjacent the end 14

75

of the lug,43 adjacent the end 14 30 .
“of the casting 12. The purpose of this screw

- Located of the rear side ‘of the switch-

85

90

‘theé arms of the horizontal portion 88 of the S
‘casting on a horizontal pin‘or spindle 901sa - -
i pivoted armature 91 having an enlarged por-. =
H 95

vided with two arms through the lower ends = © -

_of which passes the spindle ¢0 as is shown in
Figs. 1 and 6.- Also mounted on the pin or

100

spindle 90, is a movable latch 95 having at

normally in-engagenient with the lower side
of.a bar 98 extending between the arms 83

one side a weighted portion 96.and on the
opposite side & finger 97 located beneath and .~
L1057

of the casting 83. The pivoted latch 95 1s R

‘I

c

-ll-ll'-l—

H 4
b ]

t also> provided on i.s lower side with a projec-

_tion 99 which is recessed or forked at 1its -
lower end 1n #wvhich forked portion is mount- .
‘ed a small roller 100 which is adapted to be

liQ: s

Ii"toj'e-c‘t‘i’mls.wl on the upper
arm 80-opposite the slot 81. -

As will be expldinéd later the purpose of the

roller is to hold the tagele arm 80 and the

115

roller 7% on the end of the arm of the bell-

when the switch is closed. The lug or pro-

Jection 8% on the lower side of the casting or. .

frame 85 is directly above the toggle arm 80

‘and'is provided on its lower side with an ad-
| justable screw 102, which -as will be ex-
‘plained -acts as a stop to limit- the upward

movement 6fthe toggle arm when the switch
is openmed. . . oo .

120

SR 125
i .I.hﬁ?e'Pi‘_qvided"nm.el; means for adjusting .
n of the armature 91 of the trip- .

1ieh-nanaie and i ch- |"to .open at any’ desired predetermined line =
anism_ate so arraniged that theé operating | condition. On the front of the switch-board .3



i0

<1

oppostte the tripping coils 87 is a plate 104.
tixtending through an opening 105 of the
switch-board panel is a tube 106 supported
atone end by the plate 104 at the front end

ot the switch-boavd, and by the casting 85 at

the rear of the switeh-board. Located with-
m the tube and near the front end thereof is

a4 short rotary plug or spindle 107. The

spindle 1s provided with a groove 108 which
s engaged by a pin 109 extending through

the wall of the tube 106 so as to permit a

- rotary movement of the plug or spindle but

30

to prevent the latter from moving longitudi-
nally in the tube. At the front of the switch-
board I provide means for rotating the spin-
dle. In thas case I provide a spring crank
110 having a knob 111. The plate 104 may
be provided with a series of holes or notches
to recelve a projection on the crank so that
the latter may be set at definite positions.
The rear of the plug or spindle 107 is pro-

vided with a tongue 112. Extending from -

the rear end of the tube and beyond the ends
of the tripping coils is a second spindle 118.
This spindle i1s provided with a slot 114 into
which the tongue 112 extends and is also
provided with a spiral groove 115 engaged
by a pin 116 extending through the wall of
the tube 105. The rear end of the spindle
113 1s threaded and is provided with an ad-
justable nut or collar 117 against which the
armature 92 normally rests. It is seen that
when the spindle 107 is rotated, both rotary

~and longitudinal movements are given to the

spindle 113. Thus the position of the arma-
ture can be adjusted by revolving the crank
110 |

‘The operation of the switch and switch

- operating mechanism will now be more fully

40

explamed. In Fig. 8 the switch is shown in

1ts open position, and in Fig. 5 the switch
operating mechanism 1s shown in the posi-
tion when the switch is open. It is seen that
the weighted lever arm is below its hori-
zontal position, the roller 72 rests on the
toggle arm 80 out of the slot 81, the outer

. iree end of the toggle arm is raised above

5{)

60

tne opposite end and 1s in .engagement with
the screw 102, and that the operating handle

(7 1s at an-angle of about 45° with the switch-

panel. Now if it is desired to close the
switch the operating handle is raised to the

horizental position shown in dotted lines in

I1g. 1, thus moving the toggle arm 80 for-
ward uhtil its slotted end drops down over
the roller 72 on the end of the bell-crank
lever. The switch handle is then thrown
downward mto the position- shown in full
lines 1n Iig. 1 movimg the toggle arm 80
rearward, rocking the bell-crank lever about
the spindie 70, raisiny the weighted lever 66,
and hence rotating the contact ecarrving
drnn to it elesed position. As the switeh
handle and toggle arm arve near the comple
finn of the siroke, the inclined portion 85 u

:.
5.

l.l:"l ;1_:‘1

| at 772, 78 and R0~

the roller 72 which is carried thereby

ET BT rTrTESEre O EEE el RS e -

928,001

the end of the arm 80 engages the screw 84
and the toggle arm rides up on the screw.
The screw 84 1s°so adjusted that the togole
arm 15 lifted a sufficient. amount so that the
rotler now rests at the edge of the inclined

portion 82 and the end of the.projection 101 -
on the top of the toggle arm engages the
~roller 100 on the latch 95.. The purpose of

70

the roller 100 is to hold the togele arm and -

bell-crank lever into the position shown in
Tig. 1, for otherwise the switch could not

be held in its closed position. Now in case

~of an abnormal line condition such as over-

load in the main distributing conductors,
the armature 92 of the tripping magnets is
attracted by the coils and the projection 94
strikes the horizontal finger 97 of the latch

with suflicient force to roclk the lately 95

about its pivotal center, and thus moving
the roller 100 away from the projection 101

‘on the toggle arm, permitting the arm to be

thrown upward by the pressure of the bell-
crank lever arm due to the weight 66 and
the spring 69 and permitting the weight to
drop and the switch to be opened. When
the toggle arm 80 is thrown upward 1t
strikes the screw 102 causing the operating
handle to be moved outward to the position
shown 1n Fig. 5 which pesition of the handle
serves as an indication that the switch is
open.
and ‘the bell crank lever 71 together with
| and 1s
adapted to engage the notch S1 of the arm
80, constitute a - separable connection or
coupler between the operating handle 77 and
the switch. It will be seen also that when

Thus 1t will be seen that the arm SO -

80

85

90

99

100

the e»* % ‘he arm 80 - _,vesthe screw 84

e e
T_J‘.l""-;.r R

GUF s :
nandle, tiivre 15 a slight relative movement
disengagement thereof and (hat svhen the
roller 100 is moved out of engagement with
the projection 101 on the arm 80, total disen-
gagement or separation of the parts of the
coupler occurs. | _

In Fig. 7T 1s shown the switch operating
mechanism adapted for manual operation
alone. The manual operatine mechanism
1s similar in the main to the automatie oper-

ating mechanism first described. As is in
the first case the switch drum is adapted to
ne opened by a weighted lever 662 which in
this case however, must be released by hand
and not automatically. _
dle and toggle arms are shown respectively
‘Fhe outer free end of
the toggle arm 80* is provided with a slot
812 'and an inclined portion 822 at the for-
ward side thiercof and with an inclined end

| 832, adapter! to engage the serew 84* in sub-
stantially the same manner as 9rst deseribed.

in this ease, the upper. casiing 122 is pro-

vided with a forwardly exiending lng or
projection 118 whieh serves {o hold the tog-

+

Loy novement of the

The operating han-

105

‘between the parts of the coupler or a partial

110

115

L350
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© .gle mm and roller 725, and (he bell-crank | tween such- parts and the live parts of the
- stationary contact. members. - Secured to the
1 lower side of the casting 119 is-an oil tank

lever in position.. The switch
. position and then -fo_the position shown In
9. Fig. 7. as in the first case.

om the roller 72+

. 10 distance upward away. fr

- the handle -is moved: n anually outward, a

° toggle arm “out of engagement with the
. lower side of the lug 1 18. ~ At the instant the
- end’of the toggle arm moves beyond the lug

- 7118 the bell-crank lever throws the lever arm.
o UPWard dnd the switch is .opencd by the

20
* . .this construction fand 1n the first construc-

- hand operation differing from the automatic
B ',;aperat_mn:*mere].,y-- in the release of the toggle
9y AR T D T s rase B M LOgE
- .“7.arm and bell-crank lever,. . -

. In Fig. 8 1 have ‘shown a modified form |
- of the switch. ‘The switch here shown is in '}
. 1ts.eszential. points’ similar to . the. switch | _
first described, the main difference being | ghofi carrying a movable contact member
projecting beyond tlll)e "
sub-

"~ the manner of. supporting the stationary | and having one end

7 eontacts. In this case the latter are Sup-

~ ported from the upper casting:’ independ-

.. ently. of, the switch tank, which can there--

- g5 Tor be removed. without ‘disturbing the con-
- tacts. - The'switch casting 119 supports.the
. terninal rods 120, 121 in substantially the
. Sume manner- as the terminal

(

~4o/vods 121 however is

“poreélain sleeve 123.. Secured to the lower
~.side of the base 122 by a screw 124 is a
- flexible contact finger 125 which- supports
45 O stationary contact 126.. At 127 is shown
™ a rotary drum’ mounted in lugs 128 (only
- .one of which is: shown) extending down-
- wardly from. the lower part.oi the casting
© . 119.-" The drum. is provided on opposite

. go Sides with recessés in which are.located nuts |

~ - 129 and 130, which clamp the movable con-
~ tact rod 181 into position. A flexible lead
- 182 connects the movable contact rod 131 to
- the termjnal rod 120 as in the first construe-

55 tion.  Each contact rod 131 is provided on

" its’ lower end with movable contacts 133

adapted to engage a stationary contact 126.

~ The recess in the upper part of the drim
~ which ‘receives the nut. 129 is preferably
60 filled with cement 134 a act
- 131 1s tightened in position. Each flexible
- terminal 132 and nuts 130 are preferably
- partially surrounded by an insulating shield
- 135, The purpose of -the cement 134 and
g5, shield 135 is to protect the live parts on the

- movable members and preverit flashing be-

. moving: the handle first to the horizontal

LT e o1 oo JISU case.. . Near-'the com-
. [ pletion of this stroke of the toggle arm 80
- 1ts forward inclined end g3e. engages ‘the

. Screw 84 and the toggle arm is lifted a short

_ suficient - distance to move the end of the ‘that. the width of a

switch 'is ne greater than for a single phase
| switch, and ‘therefore the switch can be
easily applied to narrow panels. Tt is also
apparent that many alterations can be made ==
in the: switch mechanism ~and eonstruction .
without departing from  the spirit and-
e e DOISUTUCHon Aand 1n 2 oe COURUC- feeope of my invention. 1 therefore do not =
- Uon that the switch is quickly opened, the wish to be limited to the details shown but .
' my  claims to cover all such altera- .
Ttlons, o TR

- welght and spring. - It is-seen that both in

alm in

‘stantially at ri

ne. m ! | 1l rods 26 and
.- #0 shown in Fig.'3." Each’ of the terminal |
' 21 __ provided at its lower.
/7 end with'a base 122 which rests against the

drum, said' connectin

handle. =~ -+
-~ 2. In a rotary oil

switch comprising an
sa1d weight. -

‘moveble contact members,

134 after the contact rod | mo
‘the contacts, a rotary .
‘movable contact is mounted, said drum hav-

“ceptacle, means
| for turning

- 4

136 made preferably from sheet metal, The -
drum-127"is adapted. to be operated. in ex-
Aivst construction, . . T

70

~From:the above it is apparest that I have |

e of 1, 0% the arm en- ) simple in  constritction. and -operation. It
v gages the lower side of the lug or projection , -
- 0118 WhE‘Il 1t- ISdESIrE(JtO Openthe SWItCh i IIIEIltSfOI‘ﬂIQ glﬁerentphasﬁare ﬂrranged o |
n a line at right angles to- the switch-board
two or three-phase.

will - also be' seen. that since -the compart-

L]

What I'claimi as-new is:—

R .until?'tﬁé;rﬁr upward. end of the arm en- | devised a. high voltage switch which -is -

75 .
80

85

- L. In combination, a switch board, an oil =
switch on the rear thereof, said switch hav-

ing an oil tank, a rotary switch- drum or

oil tank, the axis of said drum “bein _

ht-angles to the switch ard,

95

an_operating handle on the front of said

switch board and pivoted to swing toward and

away from the same, and connecting means
between the handle and .said end of the
longitudinally movable

1 otary oil switeh, stationary and
movable contact members, a rotary drum

on which the” movable contact member is:

mounted, a weight on said drum for open-

means comprising a -
rod pivoted to the

100-

105

ing the switch, and means for closing. the
operating handle and

110 .

mechanism connected to said handle and to - .

L

3. In a rotary oil switch, stationary and, |

which the movable contact member is mount-
ed, means’ including an operating handle
and a longitudinally movable

switch, means for causing said rod to bécome

- disengaged from said drum, and means for
opposite direction

turning the drum in the
to open the switch. . ,
- 4. In a rotary oil switch, stationary and
movable contacts, an oil receptacle 1hclosing
~drum on which the

rod for turn-
Ing said drum in one direction to close the '-

a rotary drum on .

125

ing an end extending outward from the re- -

exterior to-said recepiacle
Ing sald drum in one direction to
} close the switch, said means including a han-

130
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ad, means includin

3

cie and a longitudinally movable rod ar-
ranged to be placed in operative relation
with said end of the drum, and means for
causing the connection between said drum

and rod to be broken so that the drum can.

turn in the opposite direction to open the
switch. E

5. In a rotary oil switch, stationary and
movable contact members, a rotary drum on
which the movable contact member is mount-

longitudinally movable rod for turning said
drum 1n one direction to close the switch,
means for causing said rod to become disen-

gaged Trom said drum, and a weighted mem- !

ber on said drum for opening the switch.
0. In a rotary oil switch,” a supporting
frame, stationary and movable contacts, an

o1l receptacle inclosing the contacts, a ro-

tary arum on which the movable contact is
mounted, sald drum being journaled in the
frame and having an operative end extend-
img outward from the receptacle, means. ex-

‘terior to the. said receptacle including an

operating handle and a longitudinally mov-
able rod adapted to be connected to said
dram for turning the latter in one direction
to close the switch, means for causing the

connection between the rod and drum to be

oroken, and a weighted member on said

druin for opening the switch. -
f. In a rotary oil switch, stationary and
movable coritacts, an oil receptacle inclosing
sald contacts, a rotary drum on which the
movable contact or. contacts are mounted,
seld drum having a portion extending out-

~ward from the receptacle. a weight mounted

on said outwardly extending portion of the
drum, means including an operating handle
and toggle arm adapted to be connected to

sawd weight for raising the weight and for

turning the drum to clese the switch, and
means whereby the connection between the

toggle arm and weight may be broken so

that the drum can be turned by the weight
to open the switch.,

S. In a rotary oil switch, stationary and
movable contacts, a rotary dvum on which

the movable contact is mounted, an arm ex- |

tending outward from said drum, means in-
cluding an operating handle and toggle
mechanism connected thereto and arranged

to be placed in operative relation with said

arm for turning the drum in one direction to
close the switch, and means for causing said
toggle mechanism and arm to be discon-
nected whereby the drum can turn in the op-
posite direction to open the switch. '

J. In a rotary oil switch, stationary and
movable contacts, an oil receptacle inclosing
the contacts, a rotary drum carrying the
movable contacts and having a portion ex-
tending outward from said receptacle, an
arm secured to said outwardly extending

g an operating handle and a

4 L

{

!

|

portion of the drum, means including an |

828,801

,l-I'

OPEL:;:t:blIlg il&lldle and toggle' mechanism

~adapted to be placed, in operative relation

with said arm for turning the arm and drum
to close the switch, and means whereby the
connection between said arm and the toggle

mechanism may be broken, so that the drum
can turn to open the switch.

10. .In combination, a switch-board, an oil

switch mounted on the rear thereof, said
switch comprising a frame having down-

wardly extending portions, a rotary drum or

shaft at right angles to the switch board and .

journaled in said downwardly extending
portions of the frame, said drum havi:g an

operative end extending beyond one of said

downwardly extending portions and located.
between the latter and the switch-board, a
plurality of movable contacts mounted on
sald drum, an opérating mechanism for mov-
ing the drum in one direction to close the
switch comprising'a handle pivoted to swinf
toward and away from the switch-board,

and means for moving the drum in the op=

posite direction to open the switch.
11. In an oil switch, a rotary drum or
spindle carrying movable contacts, an oil rve-

.ceptacle 1nclosing said contacts, said drum
“having an operative end extending outward

beyond the receptacle, an. operating mech-
anisin exterior to said receptacle for moving
the drum in one direction to close the switel,
means for causing the connection between
sald drum and the operating mechanism to
be broken whereby the drum can turn in the
opposite direction to open the switch.

12. In an oil switch, a supporting frame,
a_rotary drum journaled in said frame, a
plurality of movable contacts mounted on
the drum, an oil receptacle inclosing the con-
tacts, saxd drum having a portion extending
outward beyond the receptacle, an operating
mechanism including a pivoted handle and
a longitudinally movable rod connected to
the ‘handle and in operative relation” with
sald outwardly extending portion of the
drum, the axis of ‘the drum being in the
plane of movement of the operating handle.

13. In an o1l switch, a rotary drum carry-

ing movable contact members, an oil tank in-
closing the contact members, a portion of
the drum extending outward bevond the re-
ceptacle, and an operating mechanism in-
clnding an operating- handle and a longi-
tudinally movable rod if operative relation
with saidxoutwardly extending portion of
the druniy the axis of the drum being in the
plane of movement of the . longitudinally
movable rod. |

14. In combination, a switch-board, an oil
switch mounted on the rear thereof, said
switch comprising a rotary drum at right
angles to the switch-board, one or more mov-
able contacts . mounted on the drum, an oil
receptacle inclosing the contacts, said drum
having one end extending outward beyond

7
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- '__'5,2'_.-'_";;}f;f-_f'ff;f'f._j?,-ff:_';ﬁmovement of sald rod to sald lateral arm or |
'j-fl.f-"t-;-,,_-;_-;'l-'--____-;;.;_'extenswn. N S L
IEUIETRERTN 1 X § 1 combmatlon a SW1tch~board an 011_

A0 _;f-;smtch mounted on the rear therecf, said

ke

eea,em

.

dlumf T e i k |
160 In eombmatlon a emtchboard an. 011

e --'-..sw1tch on the rear thereef said switch havmw
o+ arotary drum at right ‘mgles to the swﬁch-'
- ‘board, one or more movable contacts carried |
_j.'-*-_s;e'.:"_ﬁ-by the drum, an operat ng mechanism: in-*|
j’_;':ij':-'cludmg a pivoted handle on the front of the
- = switeh- board ‘and a lono'ltudlnally movable:
- -rod -conhected to said handle, means con-
A -__-_'-;ﬁ_'f_"j;.nected to- said  drum and arrano*ed ‘to be
Lo .’ 35 -

placed 1n locked engat‘rement w1th said rod

. so that said dram can be turned in one' di-.
___,j,---'-‘j'_:'_'f.--'=;-_:;.lf'i1'e('tmn to close the switch by a movement of
-+ said handle, and to be 1eleaeed from said
- orod to permit the drum to turn in the Oppo-
140 site direction to open the switch. ' ¢
SIS 17. In combination,a switch- board,a switch
gE _.-_:!-7mounted on-the rear thereef said ewﬂeh hav-
. -ing a rotary drum. at rlght angles to the

" switch-hoard, one or more movable contact

3 45 "

0 to ‘be placed in locked éngagement with said

'-'_i_“'-ew1téh mounted in- the rear thereof, ,_
. switch having a rotary -contact drum at
. 1ight angles to the switch-board, an arm or
_extension movable with said drum, a bell-

- '.-f'}._ﬁ:_'if_j-:_?-.;}"-'__ﬂrm so that said drum can be furned 1 one
:_._g:j;‘_‘_'-*-.jji_dlrectlon and the switch closed by a move-
L “ment of the handle, and to be releqsed there-

- from so that said drum can turn in the op-

posﬂe direction and the switch opened.
18, In cembmatlon, A cswltch board,

s*ud

“crank lever engaging said arm; operating

- mechanism including a longitudinally
-~ able rod adapted to engage said bell-crank
- " lever to move the drum in one direction to

| _'6_5?-:(*10% the swrtch and to be dlsengiwed there-

mov-

pwoted handle
-and-a longitudinally mevable rod connected’

.+ thereto, and means eemprlemg a bell-crank
S _::-'.__:'-f-_;_:_-_i?_-*;;_%_-_-lever connected to said.lateral arm or ex-
s wotension: for! trmsmlttmg the: movement of-
Sres osad rod te eald arm or e*itensmn ‘md to Sdld '

U -fi;:'j-;lj | the recept acle toward the swu}ch boerd a
o+ lateral arm or extension on said outer end of |
¢ the drum'and movable therewith, an operat-
' ':.-'lllg ‘mechanism mcludmg a pwoted handie, |

- '5.a- longitudinally .movable rod connected |
- thereto, and -means  for transmlttmg the |

for: closmo' the swit

to adapted to enﬂ'ao'e the slot in said toggle

arm_whereby the switch can be closed, a
"__prOJeetmn in"the path of said toggle arm to -
ratse the latter a predetermined amount rela-
['tive tothe lever arm, a
1 upward movement of said toggle arm, “said
‘stop ‘and toggle arm being rehtwe]y mm*'_'_'
‘able whereby the toggle arm and lever arnx:
‘can be thrown out of engagement mth each-
other and the switch opened

stop -for limiting the

21. In a switch or circuit breaker, A ewltclr

| _'_member 10tatab1e about its axis, contacts for
a plurfthty of poles carried by said member,

a lever arm operatively connected to said

an: oljerfxtuw' handle and toggle arm, said

ver “arm; and means for nioving the stop

“relative to said toggle arm to per mit the con--
-nectmn between

45 members mounted on the drum, an operating |
. 7" mechanism" including a plvoted ‘handle on
-7 the front-of the swﬁch hoard, a longitudi-

I ;nallv movable rod-connected to said 1mndle -
. alever connected to said drum and arranged
B

said toggle arm and lever
arm to be broken, wher eby said switch mem-
ber can turn to open the switch. -

a plurality of poles carried by said member,

member, an operating handle, a togele arm

connectéd to said handle and hfwm a sep-
“arable connection with said. lever, a nmv‘ﬂ)le
device ﬂdﬂ])fﬁd to hold the tog01e arm. and
lever in engagement, and means for auto-
‘matically thftmw said device out, of engage-
‘ment with said toga]e arm whereby-the dr um

is free to turn to open the switch.

98, In a switch or eireunit-br eaker, a nov-

92, In a switch or circuit bre aLer, a switch
‘member rotatable about its axis, contacts for

.-.from te pel::mt the drum to be*autom‘ltlc'\lly L
‘moved in the opposﬁe dlrectlon ta open the
*;SWltch . L SR
190 In a sw:tch or crrcult breaker, statmn-.}
ery and movable contact members, an oper-:
ating mechamsm including a- longltudmally: o
inovable arm or rod, ‘a movable -member -
-1 adapted to be: enga%ed by. said arm or rod . -
and means adapted to -
| be eggaged by said-arm or.rod in its for-
e switeh: compnsmg a rotary: drum: at - rlght'
o angles to the switch-board, one or more mov-
oL able contacts mounted 011 ‘the ‘drum, -an o1l
:-._,__;_:-;;..:__.:__'-r-__:_'gj_"-_;}__;;_"-;_receptac]e inclosing said c¢ontacts, said drum.
- .. 15 having one-end extending outward beyond
v the receptacle toward the switch-board, a |.
R lateral arm or extension on said. outer end of
S _;;a_;-l~_-‘;_j.j_-f_.‘i_;the drum and movable therewith, an operat-
.~ ing mechanism including a’

75 -
ward movement, for causing a slight prede- - -
-_termmed relatlve movement between said .
arm or rod and said member so that said
{-arm or rod and member may be disengaged -
-'perm1tt1ng the switch to be quickly opened 80
90 In a-switch or circuit-breaker, an- op-.
‘i'eratmﬁ" mechanism including a toggle arm
’havmﬂ jan open slot in one side, a movable

-ew1tch member a lever arm connected there- -
85

90

95

‘member, an operating mechanism including =
100
toggle arm being adapted to engage said
_- lever arm and.to (“]{}HG theswitch w hen moved
Jongitudinally, a4 MoV able stop for holding
{he tmm]e arm m engagement with said le-

105

110

.-‘I pivoted lever operatively connected tosaid -

115

120

able switch member, switch operating mech-

anism comprising a lever and toggle arm.

said toggle arm having an open slot to re-
means foir moving the
| fOOOI{‘ arm 10ntr1’mdmalhf to close the sw 1’(011\.-

Celve the lever. arm,

125

means for causing a slight relative movement

of the toggle arm 1*e].f1two to the lever near .~ .
130: PR
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means for holding the lever and togele arm |

I engagement comprising a pivoted latch
above said toggle arm and engaged thereby,
Ineals comprising a tripping coil and arma-

ture for moving the latch out of engagement

- with the toggle arm, and means for opening

the switch. o

24. In an automatic switch or circuit-
breaker, a tripping coil, an armature there-
for. and means for adjusting the position of
sald armature comprising a spindle having
a spiral groove, a stationary pin engaginge
groove a revoluble .adjusting
member, said member and spindle having a
loose  connection, whereby "a longitudinal
lnovement can be imparted to.said spiidle by
the rotation of said member.

-25. In combination, a switch-board, an

automatic switch secured to the rear thereof.
a tripping coil, an armature for said coil,
anc means for adjusting said armature com-

prising a spindle normally supporting at its
~outer end said armature, a-tube extending

through said switch-board, said spindle be-
ing located in said tube, said spindle having
a spiral groove, a pin extending inward and
engaging said groove, u second spindle with-
i sald tube, means for rotating said second
shindle from the front of the switch-board,
sald spindies having a loose connection,
whereby a longitudinal movement 1is jm-
parted to the first mentioned spindle by the
rotation of the second mentioned spindle,
26. In combination with a switch, an op-
crating mechanism comprising a handle and

“tcoupler through which said handle may
operate the switch, said coupler COMPrising

two parts which are connected together in
driving engagement when the switeh is be-
g closed by a movement of said handle, and
means for causing a slight relative move-
ment between said parts of the coupler dur-
g the said movement of the handle, so that
after the switeh is closed said parts are
brased toward disengagement.

2(. In combination with a switch, an op-
crating mechanism comprising a handle and
1 coupler through which said handle may
operate the switch, said coupler COMPrising
two parts which are connected together in
drivinge engagement when the switch 1s be-

g clozed by a movement of said handle,

means for eausing a slight relative move-
ent hetwees; <aid parts of the coupler dur-
ing the final _ _
so that satd parts are biased toward dis-
engagement after the switch is closed. and
means for normally preventing the disen-
gagement of said parts. | |
28. In combination with a switch, an Op-

erating mechanism comprising a handle and:

a connection through which said handle may
operate the switch, said connection compris-
ing vwo parts which are in driving engage-

clo=mg movement of the handle

o

928,901

‘ment-when the switch is being closed by =

movement ot said handle, means for causing
a slight relative movement befween said
parts of the coupler during the final closing
movement of the handle so that said parts
are biased toward disengagement after the
switch 1s closed, and a Iatch for normally
preventing the disengagement of said parts.

29. In combination with a switch, an op-
erating mechanism comprising a handle and
two members, one connected to the handle,
and the other to the switch, said members
constituting a coupler and being connected
together when the switch is closed by a
movement of the handle, means for causing
one of the parts of the coupler to be moved
to a positien such that it tends to move out
of engagenient with the other part of the
coupler, and means for normally preventing
the disengagement of said parts. |

30. In combination with a switch, an op-
erating mechanism comprising a handle and
a separable coupler through which said han-
dle may operate the switch. said coupler
comprising two parts, one having a notch

and the other a projection which engages

sald notch while the switch is being closed,
and means for causing a slight relative
movement between said projection and the
part having a notch so that said parts tend
to move out of engagement, said relative

movement taking place during the. final clos- |

ing movement of the switch handle.
3L. In combination in a switch operating

mechanism, an operating handle and two
members, one connected to the handle and

adapted to shift the other, said members
constituting a separable connection, and one

‘having a notch and the other a projection,
: which, when in full engagement with said

notch, permits one of said members to be
shrited by the other, means Por causing a
shight relative movement between said parts
or members of the coupler during a final
movement of the handle in one direction, so
that said parts are partially disengaged, and
means for stopping said relative movement
and for holding the parts of the coupler in
positions such that they are biased toward
total disengagement. |

32.-In  combination with a gswitch, a
switch operating mechanism comprising a

handle and two members, one connected to
the handle and the other to the switch, and
the two forming a separable connection, one

of said members having an open notch and

‘the other a device which is adapted to engage

sald notch when the handle is moved to one
position and to remain in engagement there-
with while the switch is being closed by a
turther movement of the handle, and a mem-
ber for causing said device to be moved par-
tially out of said slot during the final clos-
ing movement of the handle, to a position
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>-_5.sut,h th‘lt s:a,ld demce tmds to emerﬂe f ronl

"+ said slot and permlt the parts of the 1 couplel
7 to move relative 5

to each other.

33 In. combmatmn with ~a sw:ttch a

r-"swzltch 0perat111g mechanism compr 151110* a
“handle and two members, one connected to
“the handle ‘and the other to the switch, said
“members :forming a separable eonnectmn-
-and one havmg an open notch ‘and the other
‘a- device which is’ adapted- to_engage said
v % notch - when the handle 1s moved to one posi-
© -+ tion and to remain in engagement therewith
P ‘_‘__.'--,_-'-whlle the switch is belng closed by a furthier |
.- movement of the handle, a member for caus-
mg S&ld devme to be moved partlally out of 1

. "'th@ F’atent Ofﬁce.

[EEAL ]

N _92'8,'9,01'" -

Slgned and sealed thls 71311 d&y of September A D., 1909

sald’ blOL durmg the ﬁnal closing moveine 111

of the handle, to a position SHCh that said

device tends to enler ve from said: slot and

permit said- members of the sepalable COn-

| nection to move relative to each other, and a
‘movable member for pr eventing movement,
ol %dld}ﬁevme from the notch until after

the occurrence of 0 1}1 edei ermu ed abnomml
lme condition.,

)

In testimony whereof I .azfﬁzx my swn’ature' 25

111 the presence of two witnesses, .
CREN HDRBERT W’ CHENLY
WltnesseS' o . ,

ArraUr T, hwxs,
FRED J. KINSLY’

-

It 18 hereby certlﬁed tha,t in Letters P&tent No ()28 901, granted Jlﬂy ‘3‘0 ]909 .
upﬂn the &ppll@&tlﬂn of Herbert W. Cheney, of Norwood, Ohio, for an 1mpmvement .;11: |
.__'.“ Aumma,tm Clrcmt-Breakers,”, error.s appe&r m the prm‘bed spemﬁca,tmn reqmrmg '
-""‘:fcm*rectmn as. fo]lowa. Iu 11113 20, page 5, after the word “Wewht” the referewe-[' |
-T'E;r'-_:numera.l &nd words 6“-”* m- 63; the we«aght should be 1nserted page 6, line 99 the worda |
‘ c&p tum ” should rea,d ca,n be tumed and that the S&ld Letters Pa,tent should be read_.

2l -.Wlth these correctmns therem tha,t the same ma,y conferm to the record of the case in

O A TENNANT

. Acting Commissioner of Patents.
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