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"This invention relates to electrical appa-’
ratus aird more particularly to contact mem-

bers for use in such apparatus. L
‘In contact springs of the type used in re-

b lays, for example, the springs are generally -

assembled in a pile-up arrangement with
superposed insulating spacer members and
the whole held in an adjusted position on a

t]_aé manutacture of the contact of this inven-
tion, the non-precious and the precious metals -
are preferably formed into strips and welded -

in superposed arrangement. . The ‘cross-sec- -
tion of the strips, however, is such that the.

tective apron in the sparking region of the
contact. The strip of bi-metal thus formed

s 56
precious metal partly covers the sides of the .
" non-precious metal 1n order to form a pro-

. common supporting member by a number of
1o screws. While the clearance holes. in the
springs through which the fastening screws
thread, are maintained at accurate alignment
with respect to the longitudinal axis of the
~ springs and at accurately spaced distances
;5 from the central axis of the contact points,
™ due to the deviation of the springs relative .
to each other or their relative displacements
upon their assembly on the support, it was -
necessary to make at least one of the contact .
oo elements of a much greater. diameter where
~circular shaped contacts are used, or .each
of a much greater length where cross con-

may then be-welded to a supporting member 60
and cut the required length in a subsequent ‘
operation. L T SO

Other features of the invention and advan- -
tages will appear from the following descrip-
tion and by the claims appended thereto, ref- 65
erence being had to the accompanying draw-
‘ings, in which, B ’ ‘

Fig. 1isan enlarged view of switch springs -
equipped. with contacts made according to
this invention, one of the springs being shown.
with portions cut away, '

- Fig. 2 is a side view of thefsWitchxsprings

70 -

45

tacts are used, in order to. assure registration

between associated contacts with consequent

“95 wasting of a considerdable amount. of contact

or preclous metal. o o ;
Applicant has discovered that the register-

ing areas of springs thus assembled were :
deviated in two directions at right angles to.

54 each other, that is, laterally and longitudi-
nally, and that the maximum deviation oc-

curred at right angles with respect to the lon-.
gitudinal axis of the springs, thus deviating.-
the contacts within a parallelogram area of:

35 contact registration. Applicant further. dis-

covered that by disposing the contacts with:

their- longitudinal axis parallel to two ad-
jacent sides of the parallelogram bounding
the maximum deviation of the springs, and
40 of the same length as that of the parellelo-
gram sides, any point within its boundary
may be covered by these contacts while effect-
ing a considerable saving of precious metal
for the contacts. ’
Applicant further discovered that a maxi-
mum of efficient operations is obtained and
the greatest amount of precious metal saved
by using non-precious metal for the body por-
tion of the contact and using precious metal

50 for the effective portion of the contact. In

‘et, and

shown in Fig. 1 showing the springs in an’
assembled position on their supporting brack- -
. g [ {2

 Fig. 8 is a diagram showing the extent of
deviation in the registration of the contacts.
According to this invention, switch springs

'10,and 11 shown in Figs. 1 and 2 are each
provided with a contact mémber 12 and 13

8¢
which may be secured in adjusted position
thereon as by welding or-in any other. well
known manner. R
- Contact 12 is disposed substantially at right -

“angles with respect. to the longitudinal axis €

of spring 10 and its associated contact 13 in .
line parallel to that of the longitudinal axis
of the supporting spring 11, these contacts,

however, being so disposed relative to each . -

other that upon the accurate alignment of !
springs 10 and 11 the area of registration .
is substantially at the middle point of these -
contacts. S S
In Fig: 3 each square represents in an en-
larged scale, one position of the cooperative 96
effective area of contacts 12 and 18 and the
parallelogram inscribed in dotted lines within
the circle indicates the maximum deviation
of the springs 10. and 11 measured from a
relatively large number of switch spring units 100
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and the arrow 15 in Fig. 8 indicates the rela-

tive position of the parallelogram with re--

spect to the length of the springs. In Fig. 3
the fine screened group of squares shots that
of over 50% of the springs tested the con-
tacts 12 and 18 register within this area; the
circle of vertically lined squares shows that
over 90% of the contacts register within the
area bounded by this circle; the circle of
coarse screened squares shows that over 999
of the contacts register within this area and
the circle of horizontally lined squares shows

that all the contacts tested registered within

the area bounded by the inscribed parallel-
ogram.
According to a feature of this invention

contacts 12 and 18 are’each made of a length

corresponding to that of two adjacent sides of
the parallelogram, above referred to. Con-
tact 13, the length of ‘which corresponds to
the length of side 16, is disposed on the longi-
tudinal axis of spring 11 and contact 12,
which corresponds to that of side 17, is dis-

‘posed at. right angles with respect to that of

the longitudinal axis of the supporting

spring 10 and therefore at right angles with
- respect to its associated contact 13, thus per-.

mitting the registration of the contacts within
the maximum deviation of their supporting
springs. o i '
The contacts of this invention may. be con-
structed by welding portions of a relatively
long strip of bi-metal in adjusted positions
on the springs and cutting the contacts the

5 required length in subsequent operations.

Further it is obvious that any extent of effec-
tive or registering area between two associ-
ated contacts may be obtained by changing
the dimensions of one or both contacts 12 and

13 in proportion to the area bounded by the.

sides of the inscribed parallelogram shown
in Fig. 3. , '

What is.claimed is:

1. In electrical switching apparatus, as-
sociated switching members secured at one
end to a common supporting member, said
members- having a permissible non-align-
ment or sweep with respect to each other
representing a rectangular area, contact
bars of different length mounted in angu-
lar relation on the free ends of said members,
each of said contact bars extending in a line
parallel with respect to the boundary lines
of said area.. ' o

2. In electrical * switching apparatus, a
pair. of associated switching members car-
rying contacts, said switching members hav-
ing a permissible relative non-alignment or
sweep and said contacts having a dimension

_bearing a_definite. relation to the extent of

the non-alignment of said switching mem-
bers, , )

3. In ‘electrical switching apparatus, a
pair of associated switching members carry-
Ing contact elements, said switching mem-

1,799,651

bers having lateral ‘and longitudinal dis-
placements relative to each other and said
contacts having a linear dimension bearing
a definite relation to the extent of the lateral
and longitudinal displaceménts of. said
switching members.

4. In electrical switching apparatus, a
pair of associated switching members each
carrying a contact element, said switching
elements having lateral and lengitudinal
displacements relative to each other and one
of said contacts having a linear dimension

-bearing a definite relation to the extent of

the lateral displacement and the other con-
tact having a linear displacement bearing a
definite relation to the extent of the longi-
tudinal . displacement of said switching
members, , v

5. In electrical switching apparatus, a
pair of associated switching members ‘carry-
ing contzets disposed at right angles to each
other, said switching members having lat-
eral and longivudinal displacements relative
to cach other and each of said contacts hav-
ing a linear dimension bearing a definite re-
lation to the extent of the lateral and longi-
tudinal displacements of said switching
members, . ‘ o

6. In electrical switching apparatus, a
pair of associated switching members carry-
ing contacts, said switching members having
an inherent lateral and longitudinal dis-
placement relative to each other and each -
of said contacts being of a length no greater
than the maximum displacement of said
switching members. o

7. In electrical switching apparatus, a

‘pair of associated switching members hav-

ing an inherent lateral and longitudinal dis-
placement, the longitudinal ~displacement

“being of a greater magnitude than the lat-

eral displacement and a contact for each-
switching member of said pair, said con-
tacts being of different lengths, the longer
contact being - positioned on its respective
switching members in alignment with the

Jongitudinal axis of said switching member
_and the shorter contact being positioned on
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its respective switching member at right' -

angles to. the longitudinal axis thereof.

In witness whereof, I hereunto subscribe
my name this 26th day of November, 1928.
HUMPHREYS O. SIEGMUND.
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