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~ No. 917,542.

UNITED STATES PATENT OFFICE.

HERBERT W. CHENEY, OF NORWOOD, OHIO, ASSIGNOR TO THE BULLOCK ELECTRIC MANT-
- FACTURING COMPANY, A CORPORATION OF OHIO.

SWITCH CONSTRUCTION.

Specification of Letters Patent.

Patented April 8, 1908.

Application filed August 25, 1905. Serial No. 275,843.

To all whor it may concern.:

~Be it known that I, HERBERT W. CﬁENEY,
citizen of the United States, residing at<Nor-

wood, in the county of Hamilton and State . anism, the section being taken a onig'_the line

of Ohio, have invented certain new and
useful Improvements in- Switch Construc-
tions, of which the following is a full, clear,
and exact specification.® . -

This invention relates to switches or cir-

cuit-breakers, and particularly to oil switches

or circuit-breakers of the vertically movable |

plunger type.

One of the objects of my invention is to
provide a switch or circuit-breaker which
will be simple in construction, effective in its
operation and which can be operated either

- manually or automatically.
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00 switch is connected; this view shows par- |

-elements which will be full

A further object is to provide an operating
mechanism which will be simple and effective
either for manual or automatic operation.

A further object
preventing sparking between the stationary
contacts, and between the auxiliary con-
tacts or arcing tips and the main contacts.

A further object is to provide a means for
adjusting the position of the core of the trip-

ing magnet so that the switch or circuit-
reaker may be opened at any desired load or
amperage. . _ '
till further objects will appear as my de-
vice 1s described in detail. |

My
detalls of construction and combination of
described in the
following specification and set forth in the
appended claims. | |

'or & more complete understanding of my
invention, reference is had to the accom-
panying drawings, forming a part of this ap-
plication, in which— . B

Figure 1 is a sectional elevation of my im-

proved switch attached to a switch-board

the section being taken along the:lines 1—1
or Fig, 2, parts being broken away for the
sake of clearness; Fig. 2 is a plan view of the
same on & reduced scale, parts being broken
away; Kig. 3 is a sectional elevation some-

what similar to Fig. 1, showing the switch in
~ 1t8 open position after having been operated

manually; Fig. 4 is a detailed sectional ele-
vation of the switch operating mechanism in
the position after the switch has been opened
automatically; Iig. 5 is a partial front view
of the switch-board to the rear of which my

“mechanism; Fig. 6

" A supporting frame 2 has

1s to provide a means for

“bolt 6 is

invention consists in certain novel.

ticularly my tripping magnet core-adjustin
18 an enlarged section

elevation of the adjustable tripping mech-

6—-6 of F1g. 3; Fig.7 is a sectional plan of my
bridging switch contact along the line 7—7
of Fig. 3; and Fig. 8 is a diagram of the con-

 nections for the tripping magnet on a four-

pole two-phase switch. _
At 1, I have shown a portion of a switch-
board panel, to which my switch is attached.

a vertical portion
adapted to be attached to the panel by bolts

3 and a horizontal rearwardly extending por-

- tion. I have shown a fdur-{mle switch, but I
| desire it to be understood that my invention

6y

65

18 not limited to such a switch. "Suspended

on the under side of the horizontal portion of
the bracket are four oil tanks 4, one for each

i pole.. Each tank is removably supported by

means of-a hook 5 at one end of the tank and
a pivoted bolt 6 and wing-nut at the other
end of the tank, the bolt fitting in a slot 7 in
the edge of the bracket. For convenience
1In removing the tanks each of the latter
18 provided with a swinging handle. 8, piv-
oted in a lug 9 to which likewise the lockin
pivoted. Each tank is made o1
tightl and is lined with suitable insulating ma-
terial. - _ ,

Extending down into the tank through the
supporting frame are in this case eight porce-
lain bushings 10 which are cemented or bab-
bitted to removable plates 11 which plates are

1n turn bolted or screwed to the frame. These «

bushings are arranged in pairs, one pair ex-
tending into each oil tank as is indicated in
Iig. 2." Secured in each of the bushings pref-

erably by cement 12 are the long parallel

vertical contact-rods 13. Each of the con-
tact rods are threaded at the top and con-
nected to threaded terminals 14 of the main
leads by sleeves 15. Fitting over the con-
nections and extending into the bushings are
the msulating sleeves 16. These sleeves may
be moved at will along the main leads to ex-
pose-the connections

lower end of each contact-rod in anysuitable
manner is a stationary contact 17 preferably
made of copper or brass. Each stationary
contact carries an auxiliary contact 18 which
is adapted to be engaged by the arcing tip on

the bridging contact. Each of the bridging

contacts consists of a bundle of laminee 20,

80
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, | | n case it 1s desired to
disconnect the terminals. Connected to the
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- porting arm 24 in such a manner that they
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 ing at right angles thereto.
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65 toggles, one arm of one of which is shown at | and with the handle 30 in the position shown -

N

the distance of the contacting face of each

lamina to its point of support being the same

as that of the other lamine, to equalize the

pressure of all lamine against the stationary
contacts. The lamine are held to the base 19

of the bridging eontact by bolts 21, and nuts
992, 22. The number of lamina held between
the nuts 22, 22 can be changed at will. The
bolts extend upward and engage the cap 23
which in turn is secured to the downwardly
extending arm 24 which arm extends. up-
wardly through the cover and connects with
the operating mechanism presently to be de-
scribed. By turning the bolts 21 the posi-
tion of the bridging contact can be adjusted
vertically. Furthermore, if desired, the cap
23 may be secured to the arm 24 by a pin 25,
in such a manner as to allow a slight pivotal
movement in order that the pressure on the
contacts at the right and left of the vertical
supporting rod 24 may be equalized. At
each end of the base 19 and pivoted thereto
is an arm 26 for supporting the arcing tips 27.
Each of said arms is yieldingly pressed up-
ward by spring 192, so that there will be a

slicht yielding movement of the arcing tips |

relative to the base as they engage and leave
the stationary contacts 18. ln opening the
switch the lamin® first leave the main con-
tacts and the current momentarily passes
across the auxiliary contacts as 1s well
known. In order that there may be good
contact between the arms 26 and base 19, 1
connect the parts by flexible shunts 19*. In
order that there may be no arcing between
the laming and auxiliary contact 18 or be-
tween the arcing tip 27 and main stationary
contacts, when the circuits are broken, 1
interpose downwardly extending barriers or
separators of insulating and arc resisting
material 28 between the stationary contacts
17 and 18. These barriers extenid down a

sufficient distance to protect the contacts as :

the switch is opened. I also interpose be-
tween the main stationary contacts 17, 17
insulating barriers or plates 29, which ex-

tend almost the width of the tanks. These |

barriers are mounted on the vertical sup-

will be interposed between the contacts 17
when the arcing tips leave the contacts 18.

I will now describe my improved operating
mechanism whereby the switch can be
opened automatically or by hand. -The op-
erating handle 30 is pivoted at 31 in front of
the switch-board and has an arm 32 extend-
The arm 32 18
pivoted at 33 to the rearwardly extending

arm 34. These two arms constitute a tog-

ole. Pivoted to the arm 34 at 35 is an arm
36 which in turn is pivoted at 37 to an arm 38
which is secured to the long horizontal rod
39. Thisrod 39 extends nearly the length of

917,542

1 40. These toggles are connected at 41 to the

two lever arms 42, shown in Figs. 1, 2, 3, and
4, which in turn are connected to the hori-
zontal rod 43 to which each vertical switch
operatingrod 24 is hinged. '
" If it were only desired to operate the switch

by hand, a single connecting arm could be

substituted for the hinged arms 34 and 36,

the hinged arms being provided for auto-

matic operation, as will appear. In order
that the switch may be operated by hand the

70

70

arms 34 and 36 must normally be locked to-
gether. The locking device 1s simple, con-

sisting of a small bell-crank 44 pivoted on
arm 34 at 45. The bell-crank is provided
with a hook 46 that engages a nose 47 on an
extension of the arm 36. A spring 48 nor-
mally holds the hook and nose In engage-
ment. Thus when the operating handle is
forced downward, the toggles and locked con-
necting member will hold the switch firmly
closed. The switch can be opened by hand

80

85

by lifting the handle to the position shown 1 -

Fig. 3. It will be seen from Figs. 1 and 3
that the arms 34 and 36 continue locked,
hoth in the open and closed position of the
switch, when the latter is operated manually.

In order that the switch may be opened
automatically I provide a tripping device
which will unlock or ‘‘break” the arms 34
and 36 and permit the switch to fly into the
open position. My tripping device consists
of a magnet coil 49 and core 50 which on over-
load is adapted to be raised and to strike the
rearwardly extending arm 51 of the bell-
crank holding latch and release the nose of

.the arm 36. I have provided a trippmg

magnet, which consists in this case of two
separate coils 492 and 49° each preferably
connected to a separate transformer 50% and
50° in the circuit of each phase as is diagram-
matically shown in Fig. 8. Thus 1i the over-
load occurs in the circuit of either phase, the
core will be raised and the switcﬁ thrown.
A similar arrangement using two tiipping
coils may be employed in connection with a
three-phase circuit. _-_ ' '
In Fig. 4 T have shown the position of the
switch operating mechanism after the switch
has been automatically opened. It will be
noted: that the arms 34 and 36 are in their
unlocked or “broken’ position, the toggles
connected to the levers 42 having moved the
arms from the closed or alined position as
shown in Fig. 1 to the position shown 1n Ifig.
4. The movement of the arms 34, 36 and of
the toggles, as'just described, would not dis-
turb the position of the operating handle ana
therefore in order to indicate that the switch
has been automatically opened 1 have pro-

vided a spring 51 on the arm 34, which

spring is normally free from tension, but
when the switch is opened automatically,

the switch bracket and operates two sets of | arm 34 assumes a position shown 1n Kig. 4
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vertical

The shaft 56

017.542

in Fig. 4, and with the handle 30 1n the posi-

tion shown in Fig. 1 brings the spring into
| stationary casting 52.
Thus when the switch is automatically

engagement with the

opened the spring throws the handle outwai]
a slight distance, as shown in Fig. 4. It will
be seen that the principal elements of ny
switch operating mechanism are the togeles
and the double arm 34 and 36 connecting the
two toggles, the so-called double arm, con-
stituting one of the toggle arms. The prin-
cipal function of the togele connected (li-
rectly to the handle is to hold the switch in
the closed position.
centers 31, 33, and 37 of this togele are al-
most on a line, when the switch is c¢loged.
The principal function of the toggles con-
nected to the lever arm 42 is to assist in
opening the switch quickly when the arms 34
and 36 have been unlocked, to provide a long
throw of the switch handle and » proper dis-
tribution of force along the path which the
switch handle traverses, ani also to insure

increased leverage when engagement be- |

tween the contact members takes place.
When the switch is closed the pivoted cen-
ters 33, 35, and 37 of the arms 34 and 36 are
almost on a line, so that there is very little
strain_on the holding latch.
sensitive trip is provided. _ .

I have provided a novel magnet-core gd-
justing mechanism by means of which the

core can be so adjusted that the switch will
magnet

be thrown at any desired load. The
core rests on a shoe 53 which engages two

ed to the shaft 56 engages the lower face of
this shoe and determines 1ts height and con-
sequently the height of the magnet core.
extends through the switch
panel and is connected with the crank handle
o7 on the front of the switch-board” This
handle has a rearwardly extending pin 58

which is adapted to engage any one of a num-

ber of holes in the sector plate 59. Thus the

a hole and

- swung either to the right or left and locked

o{)

09

60
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at any desired position. The swin
the handle to the right or left raises or lowers
the crank-arm which engages the shoe. Thus
on swinging the handle the shoe is moved
vertically on the guide pins and the core I8
moved to any desired height. In the posi-

- tion shown.in Figs. 1 and 6, the core is at its

lowest possible position, and
middle or half-way position. .
Having thus described my invention, what

In Fig. 5 at its

I 'claim as new and désire to secure by Let-

ters Patent is— _ _
1. In a switch, switch operating mech-
anism including pluralities of interconnected

Imembers comprising a togele and a series of

links and

composed
holding

levers, one of said members being

sald hinged parts in locked position

' ' when the switch is closed and when
manually, and means for automatically un-

It will be seen that the

Thus a very

guide pins 54. A crank 55 connect-

for breaking or unlocking

ging of-

of two hinged parts, means for

3

locking said parts for automatic operation.
2. In a switch, switch operating mech-

anism comprising a togele, one of the arms of

which consists of two normally locked hinged
arms, means for holding the hinged arms in

tocked position. when the switch is closed and

when opened manually, and means for auto.
matically unlocking the arms.

3. In a switch, switch operating mech-
Aalllsin comprising two sets of toggle arms,

» - - t:
one of said toggle arms being in two parts

forming a collapsible member,
holding the parts of said collapsible member
In & locked position when the switch is elosed
and when operated manually, and means for
unlocking or “breaking”’ the parts of said
collapsible member whereby the switch may
be opened automatically. -

4. In a switch, switeh operating mech-
anism comprising a toggle, one of the rms of
sald toggle having two parts forming a. col-
lapsible member, means for holding". said
parts in locked engagement when the switéh
18 closed and when operated manually, means
for automatically unlocking said parts to
open the switch, and a second toggle con-
nected to the first named toggle. ~

9. In a switeh, a stationary and movable

contact, switch - operating mechanism in-

cluding two sets of toggles, one of said

toggles having connected thereto an operat-

mg handle and serving to hold the other
toggle 1 its cramped or distenided position,
one of the toggle arms consisting of two
hinged parts, means for holding said hinged
parts in closed or locked position, and means
sald parts to open
the switch automatically. - -
6. In a switch-operating mechanism, g
pair of toggles connected together so that
force is transmitted from one to the other,
one of said toggles having a collapsible arm,
an operating handle connected to one of said
toggles, whereby said toggles can be cramped
or broken at will, means for holding the parts
of said collapsible arm in locked posttion
when the switch is closed and when opened
manually, and means for collapsing said arm
to break the toggles automatically.

means for

dpe_ned |

70
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7. In a switch, an operatinge mechanism

comprising an operating handle having one
position when the switch is closed, a second
position  when opened manually, and an
Intermediate position when opened auto-
matically, means for causing said switch to
be opened automatically, and a spring for
moving sald handle from its normal closed
position to the intermediate position to indi-
cate that the switch is open.

8. In a switch operating mechanism, an
operating handle having one position when
the switch is closed, a seeond position when

| opened manually, and an intermediate pOosl-

120

125

130
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tion when opened automatically, means for

automatically tripping the mechanism to

open the switch, and separate means for
throwing said handle from its closed position
to the position intermediate its closed and
open positions to indicate that the switch
has been opened automatically.

9. In a switch, an operating mechanism |

therefor comprising a toggle and two hiriged
collapsible arms, means for holding the arms
in locked position during manual operation,
and means for collapsing said arms ior auto-
matic operation.

10. In a switch operating mechanism, two
normally locked hinged arms, means for
locking said arms during manual operation,

said means comprising a bell-crank lateh, and -

means for collapsing said arms to operate the
switch automatically.
11. In a switch operating mechanism,

comprising a bell-crank and -a two-part

breakable or collapsible arm, means for
locking said parts during manual operation,
sai(l means comprising a pivoted latch, a
tripping magnet, and a movable core there-
for for striking said latch whereby the arm
will collapse and the switch will be opened.

12. In a switch, a pair of stationary con-

tacts, a laminated bridging contact, & mov-

30

able plunger for operating said contact, a
member pivotally secured to the lower end
of said plunger, means for securing said
bridging contact to said pivoted member
comprising a pair of spaced threaded bolts
which pass through the bridging contact,
%ni'l means for adjusting the latter on said
01ts. --

13. In a switch, a pair of stationary con- |

tacts, a bridging contact comprising a group

record of the case in thé Patent Office.

[SEAL. ]

' Correcﬁon In Letters Patent No. 917,542,

of laming, a base on which the lamine are
mounted, auxiliary contact members pivot-
ally mounted on the base, s movable plunger
for operating said bridging contact, and a
member pivotally secured to the lower end of
said plunger, said bridging contact being

| adjustably secured to said pivoted member.

14. In a switch, an operating mechanism
comprising an operating handle having one
position when the switch is closed, a second
position when the switch is opened manu-
ally, and a third position intermediate the
other positions when the switch 1s opened
automatically, a pair of normally locked
hinged links or arms, one of which 1s connect-
ed to said operating handle, means for un-
locking said links to cause the switch to open
automatically, and additional means for
causing the shifting of the handle to theinter-
mediate position to indicate that the switch
1s open. IR

15. In a switch, a switch operating mech-
anism comprising a toggle, an operating
handle having one position when the switch
is closed, a second position when the switch
is opened manually, and a third position
when the switch 1s opened automatically
and a pair of normally interlocked arms con-
necting the toggle and handle, means for un-
locking said arms to cause the switch to open
automatically, and additional means for
shifting the handle to said third position to
indicate that the switch 1s open. ,

In testimony whereof 1 affix my signature,
in the presence of two witnesses.

HERBERT W. CHENKEY.
- Witnesses:
SANFORD KLEIN,
FrED J. KINSEY.

in *“Switch Constructions,” an error‘a,ppears' in the printed specification requiring
correction, as follows: On page 3, lines 1 and 2, the words “in Fig. 4, and with the
handle 30 in the position shown” should be stricken oﬁt; and that the said Letters

Patent should be read with this correction therein that the same may conform to the

Signed and sealed this 11th day of May, A. D., 1909.

E. B. MOORE,

Comgnissioner of Patents.
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It is hereby certified that in Letters Patent No. 917,542, granted April 6, 1909,

ﬁpon the application of Herbert W. Cheney, of Norﬁo’od, Ohio, for an improvement
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