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. This invention relates to switches and par-
ticularly: to switches used for disconnecting
electrical conductors from the main line or
the live side ‘of ‘the line.

5., Specifically the invention consists in a
switch | employing a fuse, the construction
being such that the fuse element of the switch
is enclosed in a box or casing. Such switches
are ‘usually. constructed with wooden boxes

10 go'that when they are used outside, in con-
nection ;with transformers and the like, the
boxes soon deteriorate due to exposure to the
elements and they afford very little protec-
tion to the switch mechanism due to the fact
that they. have slight resistance to passage
of éurrent after being exposed to rain or
damp: weather. ‘

My.-invention contemplates a novel form

of fuse switch in which the switch elements

are enclosed in an insulated housing of poor
.conductivity. The housing is preferably
-made of porcelain or similar material which
will not only afford high resistance but which
_ will resist the elements, deterioration being
5 practically nil and I have provided a con-
struction of box or housing adapted.to con-
nect:to the live lead-in wire from either side.
The: construction of the switch as a whole is
such that there is practically no liability of
‘arcing between the contact members of the
fuse. ‘The fuse is so constructed that it may
easily be applied or removed as occasion de-
mands and it is so associated with the box
_ that when the fuse blows out the combustion
-gases will be ‘discharged in the rear of the
box, thus eliminating liability of injury to
‘the operator applying or removing the fuse.
*There are more or less important features
_incorporated in my invention. All of these
4D will be described specifically hereinafter, ref-
‘erence being had to the accompanying draw-
ings, in which : ‘ v
Fig. 1 is a view partly in perspective and
. partly in section of a switch constructed in

-accordance with my invention.

. .Fig. 21s a fragmentary perspective view of
.a. fuse puller stick to be used in connection
- with the switch. oo :

...-Fig. 8 is a view partly in longitudinal sec-
% tion and partly in elevation of the switch.
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‘box. i

‘the sockets being ' fastened therein, in any.

- Fig. 4 is a sectional view on the line:4—4
of Fig. 3, showing a preferred form of hinge
construction,and . .
_ Fig. 5 is a sectional view through.one of
the bushings and one of the side walls of the 85
- Referring now to the drawings by numer-
als of reference, I designates the back wall of
the box having an integral top 2 and a like

bottom. 8 ; that is the back wall, top and bot- 60

‘tom are preferably made or formed of a sin-

gle piece of moulded insulating material,
preferably dry process porcelain.. The sep-
arate:removable side walls 4 and 4" are.pro-

vided with central offset, thickened wall por- €5

tions 5 and 6, the edges of which are spaced
from.the edges of the side walls to provide

shoulders 7 and 8 against which the back, top,
bottom and the door 9 may abut, it being un-
derstood that the shoulders for the portions 70

.5 and 6 extend around the entire rectangular

contour . of said portions 5 and 6. In;order

to secure the side walls to the back, top and
bottom I provide -an appropriate number of

tie rods 10. These extend through the . to
and bottom members and through the bac
and they are preferably provided with heads.

‘Each tie rod, however, has a threaded end
to receive a nut 11 so that the tie rods may

be taken out to permit reversal of the side 80
walls. This will be desirable when it is ex-
pedient to connect the line lead-in wire -to
the right side of the box and the wire lead-
ing to the load to the left side of the box or
vice versa, as will. be more fully explained -8
hereinafter. . ‘ : o
The tie rods pass through the upper ends
of the side walls and through the top, also
passing through hinge bars 12, one at-each
side wall: The forward ends 13.of the hinge.
bars being slightly offset to receive comple-
‘mentary hinge bars 14 connected :by, the
screws 15 which pass through the bars 14
and into sockets in.the edges of the door 9,

90

suitable manner....Complementary bars of
each set are connected together by, pivots
16, see Fig. 4, which pass through them, the
bars being held in frictional contact by spring
washers 17 and 18 which bear against the. 190
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heads 19 and 20 of the pivots and against the
respective bars 12 and 14 so that the friction
is great enough to allow the door to remain
in a substantially horizental position when it
is swung up on its hinge connection to permit
the operator to hav access to the 1nte1101 o{
the boxi - Ty : 2

The horlzonml Bars 12 fu*e, of course. de-

cured between the side walls at the rabbeted. .

joint formed between these members.. The

elief opening 21 near the rear wall so that

operator isin the vicinity of the box.the flame,
i any, will be directed away from the door
portlon thereby ehmmatmfr dano er of 111] ury
1o thie ‘operator.”

As above explained the door s hmcred at
the'top;, “of the box or casing'so I have pro-
$ided a' elagp or latch @t the bottom edge
of the box. This is shown as cons1st*nov of
8 bentback: upon fitgelf to form an 1m-
bedded pontmn 92 in:the’ lower edge of the
“door’ with -a' projecting edge: 23’ achpted to
be engaged by thie flatiged end 24'of the blade

3}

95 on ‘the puller stick “handle: 96 to pull the -

-door open: - Part ‘of the latch extends hoti-
z:(mtally to proV1de a‘tongue 27 with a notch

r'groove 28 to engage'the protuberance or
1‘1b 29-on’the bottom of 'the box 50 that when
‘the’ patts are in the position shown in Fig.
*3 the'ddor- will. be held against opemntr ac-
'01dentaﬂy “The ‘pullersstick 26 is also used
“for tlie ‘prirpose of removing the fuse, there-
“fore,
'ifig:80°Spaced from the-flange ‘or 1ip ‘24, the
Jopeiiing béing- adapbed to engage 'a: pro]ec—

ition on the fuse to bereferred to-hereinafter.

Ity necessary ‘to support the boxina pro-
‘per tnanner so- for that purpose-I have pro-
vided a bracket 31 having anarm 32 adapted
“to'be fastened to the biack of the box by a bolt
33" which ‘passes into @ ‘pocked or récess 34

soasto prevent the bracket from® segpamanv
“froim the-box or’the box from- the bracket.
‘The bracket is preferably yoke shaped, that
s, it i provided with a jaw 35 adapted to en-
‘oade over a cross arm 36 on thie pole: bt ob-
'v10usly the bracket 81 might bé deswned to
ﬁt over a pin type insulator. )

“"The back wall'of the boxis pr owded with a
:1aterally extendmg, inwardly disposed wall
‘projection 3T adapted to’ align with ‘a like

“projection. 38 on'the door when the door is
“closed. 'These two- prOJectlom ‘constitute in-
‘termiédiate insulating walls or' partitions bé-
“tween the ends’of the fuse' compartment 39

“which is the spage within the'box. The par-
“tition thus'formed bv the two 1nembe1s 37
‘and’38 p,revents areing betsveen ‘the two con-
the ‘fuse, this® ‘being ifliportant be-
Luse ¢o _&uctmg vapors somepintes form'in

fhe Pox' Whmh ‘tend. to fornj ‘an ‘aic or short

5% hecween - the ‘two terminal eontactsof the

1,900,687

: o1 opes
bottom of the box is provided with' a presslv & “otherh ghly cond
. inper end of each stud, that is on the end
in the event that the fuse blows while the

in-the form of a truncated cone.

“thiei fus

thie'blade 25 is prowded with -an open-

g "Whlch will ‘preferably be :cemented ‘therein -
45 -

‘tact member 61:

“and- 6

fuse. The members 37 and 38 are provided
with half rou und notches 40 and 41 to receive
the fuse 42 between them. The fuse is sup-
ported by two bushings 43 and 44 cemented
in the side walls 4 and 47 of the box, the ce-
menting material belng sho“n at 45 in Fig. 5.
: Th@':busl ings:are p;e-felably made from
fet. ploce% pofeelain-and each bushing is
shown as having a longitudinal central bore

¢ 40 to receive a stud 47 of metal or
Ctive material, On the

within the box is a chp member or head 48
It is rigid
on the stud. ‘There is a similar member 49
loose .on the projecting end 50 of -the stud,
the member 49 being-urged toward the mem-

ber 48 by a spTi ng svasher. 51-which: bears
against the head 52 of the.stud .and -against
Jwe mernber 49 sosthat there is & tendenay to <~

force’ the' member 49 of: the: clip.against vhe

mémber '48:. Tnorder-to ¢ learly: distinguish

between the two.studs Thave des‘gnated the

Tower ione -47 and the upper: -one as 477wl
though bath: bdshmgwnnv bis alike, it being *

chvious howey er, that :one will Be a . iead—ln
bushing and the ome‘ an-outlet bhushing-with
«connectingithem:. The bushmgs
4% and 44 havevery high dieleetric strength

Y

and- sinee’ thei v dlis: of +the boxi have hlgh‘

dielectric strength;though not necessarily ! as
high as the bushin as, the curleht can:.pass

only through the. studs which cons 1tute ‘the
terminals’ tm gheboxo w1 lun s )
-~ The cables, both- incoming: and ou“womer i
’de\wna‘uou 53 and b4 are faqhened to the ends
‘~OL t

o ‘studs by nuts 55, the inner mut bearing
against a washer 56:abutting against its bush-

‘ingo:as 1o draw the head a8 against the'in-
ner end of -the: bushing ‘and i hold it rigid
'tbexem

trwill be observed that a Washel
7'may be inteiposed between the head and
the md of the-bushing svhenever desired: -

The fuse is mu%r'ued as comprlslng an
dnner tube: 58 and an ‘euter tube B9, These

may be constricted of fibre and: thev ‘are held

in qpaoed relation by the tubular projection
607 on the: Jower’ ena of the{erminal or con-
~The member 61 has a com- .
‘nlemenf‘uy contact member 62 at the lower
‘endsiaf the tubesis
‘being the contacts for the Fuse ‘ribbon -63

The wremnbers 61:-and: 62

which passes thr ‘ough- the innerube 58 and

“which 1¢idecured” to the conmct members 61
: By'veference $o -

i 2 novel manner.
e 8.t

311 e observed fh 1t “the tubes 58

f*nd 59 will bear against the bodv portion: of
‘the contact 81 and that the viner tube ex-
tonds Jmough thi¢ contact: member 62 so that
_the contact member62+is sleeved: upon;it: The
“tuhe 59, However]
58 ‘and its Tower end hedrs ‘against; the ‘top

tshorter thfm the: ’Cube

end of the member 62 and it'will*be fua'thel

“observedi tliat the tibe passes through' ‘the .
-operiing formed by the notches 40 and 41°so

-7
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that when "he door is-closed the partitions &7
and 38 divide the box into an up‘Jel chamber
and 8 lower chamber with one fuse contact in
each, therefore, liability of arcing or shorts
due to vapor in the box will b eliminated be-
cause each contact is segregated into its sep-
arate ‘compartment.

The bushings have heretofore been specifi-
cally described and they form the supports
for the fuse which constitutes the conductor
betweéen them so it is desirable to have a fuse
which may be readily connected and discon-
nected from the bushings and inasmuch as
the switch is adapted to be used on lines car-
rying dangerous voltages the fuse should bb
constructed so that it can be pui into pi
and removed vithout danger to the operator,
so I have provided a convenient means for
accomplishing this result.

The means illustrated consist, in addition
to that part of the fuse Jcsczmcg, of two
contact knives or blades 64 and 65 the blade
64 being on the contact member or sleeve 62
and is provided with a notch 64” to hang over
the stud 47 on the bushing 44, the knife hav-
ing a wide blade so-that 1t may contact with
the members 48 and 49 and be held in proper
electrical contact by the spring washer 51.
The knife 65 carried by the upper contact
member 61, which unlike the member 62 is in
the form of a cap or head, has also a wide
blade having-a notch 65” which enoao'es over
the stud 477 and like the blade 64 it is held
in intimate -relation between two members
like the members 48 and 49 on the upper stud
47’. The notch in the b'ade 64 is transverse-
ly of the blade while the noteh in the blade
65 1s lonrntucunally of the blade so that the
fuse can be slipped into place in a convenient
manner by hooking over the blade 64 onto the
bushing 46 and pressing rearwardly cn the

‘upper end of the fuse to force the b‘nde be-

tween the contact plates or heads 48 and 49,
the notch 65" being slightly 11“0hnld aWay
from the longitudinal centet of the blade so
that it will better hold in place.

Since dangerous voltages pass throngh the
fuse and since it is dangerous to touch the
fuse with the bare hand, I have providc-(‘l a
socket or loop 66 on the upper end of the
member 61 for the introduction of the blade
25 of a puller stick 26 shown in Fig, 2 "“d
the wall of the loop or socket is provided with
an outstanding stud 67 which may engag:
the opening 30 on the blade 25 of the puller
stick so that the operator may - introduce the
blade into the socket with Lbe flange 24 en-
gaging over the socket and the stud 67 in the

w

‘hole 30 whereby the operator may give an

upward and forward pull to remove the fuse
and a reverse operation to apply the fuse. It
is to be understood, of course, that the handle

‘of the puller stick is of insulated material.

The ribbon 63 may be secured in any ap-
propriate manner but for convenience of

3

manufacture I have shown the upper contact
61 provided with a socket 69 into which the
upper end of the ribbon may be introduced
and clamped againgt the floor thereof by a
screw clamp 68.  The ribbon extends through
the inner tube and avound the end thereof
into a socket stud 70 where it is clamped by
a clamping screw 71, see Fig. 8, and in this
connection attention is called to the fact that
he lower open end of the inner tube is adja-
cent to the opening 21 in the box so that in
the event that the fuse blows the gases will
be directed downwardly and rearwardly

,
[

away from the door and away from the oper-

ator should he happen to be in the vicinity
of the box at that time. By reference to the
dnwmgs it will be chserved that the gases
must be directed downwardly and rearward-
ly into the rearwardly disposed lower end of
the box.

It sometimes becomes necessary or desir-
able to lead the live or energizing side of the
line to the left hand side of the box instead
of to the right hand side as illustrated. In
this event it is only necessary to remove the
tie rods 10 and reverse the two sides 4 and
4’ so that the lower bushing 44 will be at the
top of the box and the upper bushing 43
will be at the bottom of the box. This is
made possible by the fact that the two sides
are symmetrical and are reversible with rela-
tion to the single co-operating member com-
prising the back, top and bottom and it is
further due to the fact that the holes in the
bottom of each side member are spaced the
same distance apart. The holes in the upper
porticns of the sides are spaced so that the
holes will register with those in the inter-
mediate members consisting of the back, top

and bottom, whether the sides are in the po- -

sition shown in Fig. 1 or reversed.

There is an advqntaoe in providing the
outer tube 59 in addition to the inner tube
58 because the outer tube increases the flash-
over distance between the contact members
61 and 62 in addition to which it helps to re-
inforce the inner tube against the pressure
therein at the time of the blowmo' of the fuse.

It will be apparent from an 1nspect10n of
the drawings that when the door is closed
and held in 1)0511;011 by the latch that danger

of the fuse becoming disconnected from the

studs 47 and 47" will be eliminated beca11<n
the projection or partition member 37 wil
act as a stop to prevent the upner end of the
fuse from moving outwardly toward the
opening in the do »r, so it will be impossible
for the fuse to become disconnected while
the door is closed.

T have particularly designed this inven-
tion for safety and convenience and I have
elaborately illustrated the details of the pre-
ferred construction, butit is to be understood,
of course, that I do not limit myself to the
particular construction shown for it is oh-

,
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cartridge, contact elements connecting said
terminal members and cartridge, said ele-
ments being disposed on om*oszte sides and
near the ends of said cartrldoe said cartridge
being inclined with "espec+ fo the 10101+u-
dinal axis of the box, and away from said ac-
cess opening,

11. A switch comprising a box of substan-
tially rectangular section and appreciable di-
electric stremrth having a front opening for
access to the i intericr, a lead-in terminal at
one end of the box, an outlet terminal at the

_other end of the box and a hollow fuse car-

15

50

56

85

tridge, connectors disposed on opposite sides
of the cartridge, near the ends thereof, en-
gaging the termmqlq the lower open end of
the cartridge bemrr dlrected downwardly and
toward the rear of the box, and disposed in
line with an opening adjacent the rear wall
of the box, the box being provided with a
door for said access opening, and means on
the door for holding the fuse against acci-
dental displacement with respect to the ter-
minals.

12. A switch comprising a box consisting
of material having appreciable dielectric
strength, said box compr 1°11_g a bottom, a top
and a back wall connecting them, removable
side walls secured to the top, bottom and
back wall, hinge bars carried at the top por-
tion of the side walls, a door, hinge bars car-
ried by the door, means for frictionally con-
necting the first named bars to the second
named bars and a latch carried by the door
for engagement with the bottom of the Lox.

18. A switch, comprising a box consisting
of material having appreciable dielectric
strength, said box comprising a bottom, a top
and a back wall connecting them, removable
side walls secured at the top, bottom and back
wall, hinge bars carried at the top porkion
of the side walls, a door, hinge bars carried
by the door, means for frict tionall v connect-
ing the first named bars to the second named
bars and a latch carried by the door for
engagement with the bottom of the box, the
door having a transverse partition member
aligned with the complementary member on
the back wall of the box.

14. A switch comprising a box consisting
of material having appreciable dielectric
strength, said box comprising a bottom, a
top and a back wall connecting them, remov-
able side walls secured at the top, bottom and
back wall, hinge bars carried at the top por-
tion of the side walls, a door, hinge bars car-
ried by the door, means for frictionaﬂy con-~
necting the first named bars to the second
named bars and a latch carried by the door
for engagement with the bottom of the box,
the door having a transverse partition mem-
ber aligned with the complementary member
on the back wall of the box, the bottom mem-
ber being provided with an opening at the
rear wall of the box.

5

15. A switch comprising a box having a
lead-in terminal and an outlet terminal, a
fuse for connecting the terminals, said fuse
including a pair of spaced tubes, a terminal
engaging cap at the upper end of the tubes,
the cap having means for maintaining the
tubes in position, a terminal engaging mem-
ber at the lower ends of the tubes, said mem-
ber embracing the inner tube and having a
portion against which one end of the outer
tube bears, a fusible element connection to
the terminal engaging means for the tubes
and means for clamping the fusible element
into the terminal engaging means.

16. A switch comprising a box having a
back wall, side walls, top and bottom and a
door closmov an opening thereto, a lead-in ter-
minal carried by one wall of the box, an out-
let terminal carried by the other wall of the
box, a fuse connecting the terminals, the fuse
being inclined within the box so that the
lower end is in line with an opening in the
bottom of the box adjacent said back wall.

17. A switch comprising a box having a
lead-in terminal, an outlet terminal and a
fuse connecting them, said fuse comprising
a pluarality of tubes in spaeed relation, the in-
ner tube carrying a cap at one end for connec-
tion to the inlet terminal and a contact mem-
ber at its lower end for connection with its
outlet member, a fusible element for con-
necting the terminals and passing through the
inner tube, a socket member formed on the

cap having a projection from its wall to en-
gage an opening in a puller stick insertable
in the socket member.

18. A switch comprising a closed box, hav-
ing a partition extension transversely there-
of betiveen the upper and lower ends, the box
having an opening in its bottom near the
back wall thereof, a lead-in terminal near
the front wall of the box, an outlet terminal
near the opposite wall of the box, a fuse con-
necting them, the fuse extending through the
partition and having a hollow portion closed
at its upper end and open at its lower end,
the Jower end being in line with the opening
in the bottom of the box.

In testimony whereof 1 affix my signature.

THOMAS B. BASH.
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