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(Granted under -ihe act of March 3, 1883, as
amended: April 30, 1928; 379 0. G. 5Ty

This invention relates in general to -electrical
testing apparatus, and in particular to-a permu-
tation switching device for electrical testing ap-
paratus.

In checking the electrical resistance between a

multiplicity of peints in a eireuit,-or in checking

&

the insulation, for example, between a plurality

of windings in a transfermer, the probability. of -

accidentally failing to secure a measuremerii be-
tween all possible combinations of such points, in-
creases with the number of points involved. It
Is therefore an object of this invention to provide

a quick and reliable switching system for check-

ing the electrical resistance betweegn any and al-

possible combinations of points in a circuit,

It is another object of this invention to provide
a simple and reliable permutation switching de-
vice for electrical testing apparatus.

Other objeets and features of the present in-
vention will become apparent upon 2 careful con-
sideration of the following detailed description,

2.
contact 4 of switch 2 is operated by a rotatable
shaft -#8, which in turn is-manuaily operated by
knob ‘f. Rigidly fixed 0 shaft 48, iz the plane
of pinion §, is the stepwise spiral cam member 7.
The actien of rack ang stop member 8, and cam
member 12, is such as to provide switch # with 2
new reference, or zero, setting in the counter-

. cloekwise direction, for each new setting of switch

1¢

- Speecifically,
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when taken together with the accompanying -

drawing; the single figure of which, shows a sche-
matic diagram of a preferred embodiment of the
invention.

For purposes of illustration, the single embodi-

ment of the invention, as shown in the drawing,

is arranged to test insulation between the sev-
eral windings of a transformer. In detail, the
apparatus shown in the drawing, comprises a pair
of multiple position selector switches { and 2, ar-
ranged so as to facilitate an insulation check be-
tween any and all possible combinations of the
windings 20 through 27, and the transformer case
28, of transformer 20.
of a type well known to the art, and comprises a
plurality of fixed contacts a through #, and a
single rotatable contact 8 and 4§ respectively.
Rotatable contact 3 of switch 1 is operated by a
rotatable shaft 6, which in turn is manually op-
erated by knob 1. Associated with switch § is g
suitable stop mechanism, which is arranged as
hereinafter described in detail, to act jointly, and
in such a manner, with a suitable stop engaging
mechanism associated with switeh 2 as to control
the maximum counterclockwise setting of switch
2 according to the instantaneous setting of switch
i. In the specialized emboidment of the inven-
tion, the stop mechanism comprises, a suitable

pinion member 5, and a rack and stop member 8. ¢

The stop engaging mechanism comprises a suitable
cam member 2. Pinion 5 is so fixed to shaft 6
and rotatable therewith as to engage the rack and
stop member 8, to thus provide lateral movement
of the latter with rotation of knob 1. Rotatable

Each switch | and 2 is.

28

30

35

40

43

55

!5 and tosimultaneously permit clockwise rojation
Of .switeh -2 from such new reference setting,
as illustrated by the solid lines in the
drawing, when switeh | is set in its extreme
counterclockwise position ¢, the rack and stop.
membey 8 is fully retracted-to the left, and switeh
2 is‘free {0-be rotated to. its extreme counterclock-
wise position ¢ hefore the limit cam 43 cngages the
rack and stop member 8. When switeh | is set in
pesition ¢, as illustrated by the detted lines, the
rack and stop member 8 is advanced to the wight,
and the limit cam 12 engages the rack and stop
member 8 two full steps earlier; to thus hold the
maximum counterclockwise setting of switch 2
to position c.

In checking the insulation between transformer
windings 26 through 27, a source of alternating
current voltage, introduced by transformier
is serially connected with a current, limiting
sistance 32 and a suitable current indicating
vice 33, across the rotatabie contacts g and 4 of
the two selector switches. FEach transformer
winding is connected to a gifferent fized contact
of the two switches  and 2. In switch f, contact
@ is connected to winding 20; contact b to winding
21, and so forth. Similarly, in switch 2, contact ¢
is connected to winding 2i; contact b to winding
22, and so forth. Thus, by connecting each
transformer winding to a different fixed contact
of the two switches | and 2, and by the aciion of
rack and stop member 8, and limit cam {2, short-
ing of the voltage source introduced by trans-
former 31, during an insulation test is prohihited.
Moreover, this arrangement in conneciing the
transformer windings to the fixed contacts of the
two switches | and 2, permits the final contact #
of switch 2 to be connected to the transformer
case 28, for providing an insulation check between
it and any or all of the windings.

In actually performing an insulation check
between the windings, switch | is first adjusted
to position ¢ and switch 2 is rotated through all
possible positions. Thereafter, switch | is ad-
vanced to position b, and switch 2 is again rotated
through all possible positions. This process con-~
tinues until switch { has reached its extreme
clockwise position. A fault in the insulation
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between any combination of the windings thus
tested, will be indicated by the current device 33.

Although I have shown and described only &
certain and specific embodiment of the present
invention, it is.to be understood that I am fully
aware of the many modifications possible thereof.
Therefore, this invention is not to be limited
except insofar as is necessitated by the spirit of

the prior art and the scope of the appended

claims.

The invention described herein may be manu- . -
factured and used by or for the Government of . .

the United States of America for governmental

purposes without the payment of any royalties’

thereon or therefor, o .
What is claimed is: )
i. In a device for testing the electrical insula-

tion between a plurality of points; the combina-

tion of a pair of similar multi-position switches - .

each having a single rotatable contactor and a
plurality of fixed contacts, means electrically con-
necting each individual fixed contact of the first
of said switches to a different one of said points,
means also electrically joining each of said fixed
contacts, except the first, of said first switch with
the next preceding fixed contacts of the second
switch, a stop mechanism associated with the
rotatable contactor of the first switch and oper-
able therewith, rotational limit means associated
with the contactor of the second switch and
operable therewith to engage said stop mecha-
nism - whereby the rotatable contactor of said
second. switech is prevented from coming into
engagement with the fixed contact next preced-
ing the fixed contact currently engaged by the
contactor of said first switch, and means inelud-
ing a series combination of a voltage source and
a current indicating device connected across said
rotatable contacts of said switches.

4

2. In a device for testing the electrical insula-
tion between a plurality of points; the combina-
tion of a pair of similar multi-position switches
each having a single rotatable contactor and a
plurality of fixed contacts, means electrically
connecting each individual contact of the first
of said switches 10 a different one of said points,
mieans also electrically joining each of said fixed
contacts, except the first, of said first switch

“with the next preceding fixed contacts of the
-second switeh, a rack and pinion stop mechanism
_associated with the rotatable contactor of the

first switch and operable therewith, a limit cam

" tneans associated with the rotatable contactor of

the second switch and operable therewith to en-
gage said stop mechanism whereby the con-
tactor of said second switch is prevented from

_coming into engagement with the fixed contact
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next preceding the fixed contact currently en-
gaged by the contactor of said first switeh, and
means including a series combination of a volt-
age source and a current indicating device con-
nected across said rotatable contacts of said

switches.
SAMUEL G. LUTZ.
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