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My invention relates to shunted springs
and it has as its object to provide an improved
shunt for compression springs which radi-
cally reduces the time and cost of their manu-

5 facture.

In many classes of electrical apparatus,
more particularly in lightning arresters, elec-
trical conducting members are loosely assem-
bled in a column and held in contact with

10 each other by means of a compression spring
which is also used to make contact with the
end member of the column against which the
spring bears. The springs which are usually
employed for that purpose are made of a heli-

15 cally wound steel wire, and in order to se-
cure a good conducting connection between
the members bearing on both ends of the
spring, a conducting shunt must be provided
which permits a ready flow of current between

20 the two conducting members without in any
way interfering with the free play of the
spring when it 1s compressed or released.

According to my invention, a very simple
but efficient shunt for such springs is ob-

25 tained by surrounding the helical spring
with a flat strap of soft, highly-conducting
sheet metal, such as copper, the strap extend-
ing over the end surfaces of the helix to con-
stitute the conducting end surfaces of the
spring, and having an intermediate pliable
portion constituting the connection between
the two contacting portions at the ends of the
spring.

The foregoing and other objects of my in-
vention will be best understood by reference
to the accompanying drawings, wherein

Figure 1 is a sectional view of a lightning
arrester embodying my invention,

Fig. 2 is a perspective view of a shunted
compression spring used in the lightning ar-
rester shown in Fig. 1,

Fig. 3 is a view similar to Fig. 2 showing
a modification of my invention, and

Figs. 4to T are elevational views of further
modifications of my invention.

Referring to Fig. 1, a lightning arrester
is shown comprising a tubular porcelain cas-
ing 1 having mounted therein a plurality of
superpoesed resistor discs 2, spaced from each

~other to provide small flat discharge gaps
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3 and a series insulating gap device 4. The
details of the lightning arrester, as shown
in the drawings, are fully described in Pat-
ent No. 1,509,497, to Joseph Slepian.

In order to hold the members of the col-
umn in contact with each other and to prevent
the same from being moved or shaken in
transportation, as well as in order to secure
conducting connections to the end members
of the column, 2 compression spring 5 is pro-
vided, at one end of the column, which holds
the superposed members in contact with each
other and presses the same towards a bottom
terminal plate 6 to which is connected a bot-
tom terminal lead 7.

The compression spring 5 is made of steel
wire, or other suitable elastic material, which
is wound into a helix 10, the end turns 11 and
12 of the helix being so formed as to consti-
tute parallel surfaces. The upper end turn
11 of the spring presses against a metallic
cap or terminal member 13 enclosing the up-
per end of the tubular porcelain casing 1 and
connected to an upper terminal lead 14. A
porcelain cap 15 is secured on the top of the
metal cap 13 to protect the interior of the ar-
rester from the weather.

To provide a good conducting connection
between the upper terminal lead 14 and the
series insulating gap 4, which constitutes the
upper end of the discharge column of the
lighting arrester, the spring 5 must have a
good conducting shunt connecting the con-
ducting cap member 13 at the top of the ar-
rester with the upper terminal plate member
16 of the series gap 4. :

In the lightning arresters manufactured
for the past several years the conducting
shunt was a rather expensive item and con-
sisted of two discs of good conducting mate-
rial, such as copper or brass, having a diam-
eter approximately equal to, or somewhat
larger than, the diameter of the helix 10, the
two dises being held together and conduc-
tively connected with each other by a flexible
stranded wire threaded through the center
of the helix and through central holes in the
two discs and soldered thereto. The purpose
of such shunt was to provide a good conduct-
ing connection between the terminal mem-
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facture of ‘the arrester.

2

bers at the top and bottom of the spring,
without interfering with the movement and
resilient action thereof.

The operations of preparing the perforated
discs, threading the stranded wire through
the center of the helix and the perforations
in the discs and soldering the stranded wire
to the discs, made the cost of the compression
spring more expensive than was warranted
by the rather simple function that was as-
sipnéd to it, and it has been deemed highly
desirable that such undesirable expense be
eliminated without affecting the per‘f’orm—
ance of the arrester.

A fter numerous designs and trials of vari-
ous'constructions, I. have found that by using
a flat pliable strapof soft.highly-conducting
sheet metal, I.am able to make the conduct-
ing contact members at the ends of the spring
and the shunt connection between the. same
of a single piece of metal, dispensing with
the several -operations involved in -the old
type of spring shunt; and making the cost of
a complete shunt for the spring less than the
cost of a. single disc-of the prior-art -shunt.

The construction of the new shunt is clearly
shown in Figs. 1 and 2. A flat strap 17 of
soft-sheet copper is-spanned over the surface
of the bottom turn 12 of the spring, the two
sides of the strap. being then bent.into the.in-
terior of the helix 10 and led along the spring
to.the upper turn.11 and being then bent out-
wardly around the upper. furn 11.
ends of the. strap are then loosely connected
together into a closed loop by means of a
staple 18 -or other suitable fastener. The
flat-strap portions 21 and 22, extending over
the -top- and bottom end. turns 11 and 12 of
the spring, constitute the terminal contact

members of.the shunt while:the side portions-

of the loop, which are threaded between. the
wires of the helix, constitute the shunt proper,
being equivalent to the stranded wire utilized
in the hereinbefore mentioned shunts-of the
prior art. The spring .is preferably held
slightly compressed by the strap.member 17
shown.in-Figs. 1 and 2.

The preparation of the new: shunt is very
simple,; a:standard paper stapling machine be-

ing: sufficient to fasten the two ends.of the’

strap. The material which I preferably use
for ‘the strap ‘consists” of :thin ‘sheet copper

approximately 5 mils thick, "Straps of ap-
proximately 14" width are used in connec-

tion with springs of 2”% diameter. * Since the
side portions of the loop are threaded through
the interior of the spring, the strap is well
supported by the spring and does not fall off
the. same ‘while being handled in the manu-
"The idea of utiliz-

~ ing a continuous strap of soft sheet material
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for making both end-contact members of the
shunt and the intermediate: conducting: con-
nection hetween the same may be-embodied
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in many other forms, some of which are
shown in Figs. 8 to 6 inclusive.

In the modification of my invention shown
in Fig. 3, the shunt is similar to that shown
in Figs. 1 and 2, the only difference being that
the conducting . strap 25 is punched or cut
with enlarged circular-portions 26, 27.to pro-
vide larger contact surfaces at the upper
and lower ends of the compression spring.

In the embodiment shown in Fig. 4, a strap
29, of sufficent length to reach around the
spring helix 10 in “its extended or uncom-
pressed ‘state, is prepared with its ends
stapled together.at 30 to provide a loop. The
loop, as ﬁ'ushed is:slid over the spring and
the.two.end members-31 and 82 which extend
over the end turns 11 and 12 of the spring,
are pressed inwardly somewhat. The-.de-
preqsed portions -so provided . are sufficient,
In many cases, to hold the strap in place dur.
ing the -assembling operations, until the
spring 10, with its:shunting loop 29,is.placed
in-itg.iinal position in the arrester.

dn the modification of my invention shown
in Fig. 5, a pliable strap 33 of conducting
material of U- shape is slid over.the spring
10,the two side legs 34 and 85 of the.U-shaped
strap extending, respectively, over .the sur-
#aces of the end turns 11.and 12 of the spring,
and .having their ends 36 and, 37 Wound
around the -wires of the. end . turns, or.ad-
jacent .turns, to-hold the strap in place

In the modification of my invention shown
in Fig. 6, a.thin copper sheet is formed into
two annular. cups 45.and 46, embracing the
end turns.11 and 12 of the sprlncr hehx the
two cups being held together by strap por-
tions 47 and 48 which are punched integral
with .the portions forming the cups. The
shunt just.described is. assembled either by
first.-forming the two cups 45 and 46 and then
slightly compressing the spring and sliding
the cups into. place, or by-first. making. the
portions of the sheet which form the two. cups
in the shape of straight annular: washers and
bending the sides of the washers-around the
end ‘turns-after the .loop is placed -over:the
spring.

3till anether form -of my invention is
shown in Kig. 7, wherein a conducting strap’
51 of U- shape is. placed with its bight or mid-
dle portion-over one end turn 12 of the helix,
the two legs 52 and 53 of the strap extending
over the sides of the spring and being bent
inwardly around the upper turn 11.

It will be noted, in connection with each of
the embodiments of my invention, that the
shunt passes over the end turns of the spring.
The result of this simple construction is that.
when the spring element is inserted: in place
in the assembled arrester, the pressure of the
spring serves to press the shunt member

against the terminal plates 13 and 16 of Fig.

1, whereby:good electrical contact is secured

70

75

80

85

90

95

100

105

110

115

120

125

130



(24

10

15

20

25

30

35

40

‘45

50

55

€0

65

1,746,650

without resorting to soldering, bolting or
other special connecting means.

The foregoing very simple constructions
radically reduce the cost of production of the
shunts and make possible large economies in
an article that is being used in very large
quantities in electrical apparatus of the class
described hereinbefore, and in many other ap-
plications.

I claim as my invention:

1. In combination with a helical compres-
sion _spring, a circuit comprising electrically
conducting terminal members, and a contin-
uous strap of pliable conducting material
constituting electrical contact surfaces inter-
posed between said terminal members and the
ends of the spring, said strap being supported
by the spring, and the contact surfaces of said
strap being held against said members by said
spring.

2. In combination with a helical compres-
sion spring of relatively poor conducting ma-
terial, a circuit including electrically conduct-
ing terminal members, and a conducting shunt
for said spring comprising contact members
of conducting material extending over the
ends of the spring, and an integral pliable
strap of the same material extending beteen
said contact members and holding the same
together, said shunt including means for pre-
venting accidental slippage from the spring,
said contact members being held against said
terminal members by said spring.

3. A shunted compression spring compris-
ing a helix of resilient wire and a strap of
pliable conducting material extending be-
tween the end surfaces of the helix and con-
stituting contact surfaces thereon, said strap
being threaded through the turns of the helix.

4. A shunted compression spring compris-
ing a helix of resilient wire, a closed loop of
flat pliable conducting sheet material sur-
rounding the helix and constituting contact
surfaces at the ends thereof, said loop being
threaded between the turns of the helix.

5. A shunted compression contact spring
comprising a helix of elastic material and
having substantially parallel end turns, a
continuous flat sheet-metal strap of conduct-
ing material extending the length of the
spring and along the outer surfaces of the
end turns to constitute the contact surfaces
thereof.

6. A shunted compression contact spring
comprising a helix of elastic material and
having substantially parallel end turns, a con-
tinuous flat sheet-metal strap of conducting
material extending the length of the spring
and disposed over the outer surfaces of the
end turns to constitute the contact surfaces
thereof, said strap being threaded between
the turns of the helix,

7. The combination with a helical com-
pression spring of resilient wire having sub-
stantially parallel end turns, of an electrical

3

shunt therefor comprising a closed loop of
pliable conducting sheet material having two
contact portions extending over the surfaces
of the end turns and having, also, interme-
diate portions extending lengthwise the
spring.

8. The combination with a helical compres-
sion spring of resilient wire having substan-
tially parallel end turns, of an electrical
shunt therefor comprising a closed loop of
pliable conducting sheet material having two
contact portions extending over the surfaces
of the end turns and having, also, interme-
diate portions extending lengthwise of the
spring, said intermediate portions being
threaded between the turns of the helix.

9. In combination with a helical compres-
sion spring of relatively poor conducting ma-
terial, a circuit including electrically conduct-
ing terminal members, and a conducting shunt
for said spring comprising contact members
of conducting material extending over the
ends of the spring, and an integral pliable
strap of the same material extending between
said contact members and holding the same
together, said contact members being held
against said termiaal members by said spring.

10. A shunted compression spring compris-
ing a helix of resilient wire, a closed loop of
flat pliable conducting sheet material extend-
ing along opposite sides and over the ends
thereof and constituting contact surfaces at
the ends thereof, the portions of said loop
across the ends of said spring being over-
lapped and joined together.

In testimony whereof, I have hereunto sub-
scribed my name this 2nd day of June, 1926.

GEORGE F. HARRINGTON.
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