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o all whom it-may concern:’ _
. ‘Be it known that I, HENRY Crybe BEERLEY, a citi-
".zen of, the United States, residing at Norwood, in the
. county of Hamilton and State of Ohio, have invented
5 certain new and useful Improvements in Series Shunts
~ for Dynamo-Electric Machines. of which the following

*ig a full, clear, and exact specification.
. My.invention relates to series-shunts for compound

~ wound dynamo-electric machines.

“10: " It'is customary to provide compound wound ma-
L . chines with shunts of German-silver, connected across
.the terminals of the series field winding, to shunt a
{ part offlthe armature current around the.series winding
. . for the purpose of obtaining a proper -compounding

15 effect. Usually in'such machines it is difficult to pro- |

- vide the ficld maghets with exactly the proper number
© 7 of series turns. -In large machines-designed for heavy
*: current loads it is generally impossible to do so for the
“reason that very few geries turns are necessary. In
+20 fact to obtain the proper series ampere turns with the
* fullload current frequently fractions of turns would be
“required. It is therefore -customary to provide a
- greater number of series furns than would be required
. -if the full 10ad current traversed the series winding and
- 26 to proyide 4 series shunt across the series field terminals
:  3 whereby a part of the current is shunted around the

" geries winding to ¢btain thié proper ampere turns.
- The shunt referred to is usually non-inductive, and
" .ps commonly constructed, consists of a strip of German-
* 80 ‘gilver wound back and forth around porcelain tubes
- _mounted in two parallel plates of insulation. The
. strip is thin and wide to obtain the proper resistance
- and heat radiating effects’ o
. ‘The above type of shunt is non-adjustable. It is
. '35 customary therefore. to carry in stock a large number
. of shunts of different sizes and capacities, in order that
“the proper compounding’ effect may be obtained for
-each individual machine. In some cases if the resist-
ance of a parficular shunt is too great, portions of the
resistance material are sheared off until a strip of the
proper resistance is obtained.” In the latter case an

40

unneeessarily large shunt frame is used. - This is ob--

. jectionable for the reason that the shunt is usually at-
tached to the frame of the machine.
‘45 . ' The object of my invention is to provide a shunt the
" frame of which can be adjusted for any dosiied iengih
- of Tesistance material. v
" “In carrying out my invention I mount the strip of
_ resistance ‘material in. 2 sectional frame, whereby the
‘& gize of the latter may be increased or decreased at will
- for any icugth-of resistance material.
" More gpecifically considered, my invention consists
in a series-shunt having a zig-zag or iconed resistance
v metal, a
~$6. comprising four metal castings for- the corners of the

substantially rectangular frame for the sixip

frame through which castings pass two pairs of longi-
tudinal parailel bolts each pair of which pass through
apposite ends of the same corner, castings, a plurality of
insulating blocks mounted on each of the bolts, insu-
lated rods mounted in the blocks said rods being in
fwo opposite parallel sets, said resistance strip being

looped ahout the insulated rods, and end-bolts passing

through the metal castings at right angles to the afore-
said bolts for spreading apart the two pairs of longi-
tudinal bolts and blocks supported thereon, to put re-
sistance strip under tension. ’ '
Tor a better understanding of my inveniion, refer-
ence is had to the accompanying drawings, in which
Tigure 1is an elevation of my shunt; Fig. 2 is a plan
view of the same; and Fig. 3 isan end view of the same.
Referring to the figures of the drawing, I have shown
at 10.a long flexible strip of resistance material, prefer-
ably German-silver. This resistance strip is zig-zaged
or wound back and forth as shown so that the shunt
will be compact. The strip is thin and wide so-that
the vesistance will be high and the heat radiation suffi-
cient to prevent an undesirable rise of temperature.
The supporting frame is rectangular in shape, and
consists of four similar cast metal corner pieces 11
mounted on four long longitudinal bolts 12 and four
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shorter transverse bolts 13.  As is clear from the draw-

ings each cast metal corner piece is provided with two
pairs of openings to receive the bolts, the holes of one
pair being arranged at right angles to the holes of the
other pair. Each cast metal corner piece 11 is pro-
vided with a perforated lug 14 by means of which the
shunt may be attached to a support. !
Mounted on each bolt 12 are a number of blocks 15
preferably of insulating material as fiber: The blocks
15 are arranged side by side and there is an equal num-
ber on each bolt. Each block 15 has a hole.or opening
to receive the supporting bolt 12, and an opening ar-
ranged at right angles to the first mentioned opening
to receive an insulated rod 16 ou which one section or
loop’of the resistance strip 10 is supported. I have, in
this case, shown seven fiber blocks on each bolt. Each

of the rods 16,-about which the re‘sistaince.mateﬁal 10

is looped, is mounted ir two opposite insulating sup-
porting blocks 15, and is held in place by a ut 162 As
is clear from the drawings; the rods are all parallel to
cach uilios wud are arranged in two sets, the sets being
in parallel planes. ‘Mounted on each'rod is a tube of

insulating material 17, preferably of ‘porcelain.. These
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tubes are all of equal length, and hold the inner ends °

of Uhic blocka the proper distance apart. Each pair

of insulating blocks 15, and the insulated rod- 16-

mounted. therein, may be mounted on or removed
from the bolts 12 as a unit and therefore constitute
one section of the frame. :

The resistance strip 10 is Wiapped back’ and forth
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around all the tubes and each free end is fastened to
the last adjacent section or portion ‘extending between
two tubes by means of a clamp 18. By means of these
clamps the ends of the resistance strip can be connected
to the terminals (not shown) of the series field winding.

The longitudinal bolts are provided at both ends
with tightening nuts 19,.by means of which, the Gher
blocks can be held closely togdther. The shorter boits
13 are each provided with four nuts 20, located on both
sides of the corner members 11. By means of these
nuts 20, and partidularly the nuts on ‘the inner sides
of the corner members, the two sets of Jongitudinal
bolts 12, which carry the insulating blocks 15 and
rods 16, can be spread apart so as to tighten or put
tension in the loops: of the resistance strip 10.

As'is shown at 21, the longitudinal bolts extend at
one end of the shunt, beyoud the corner members 11.

"The object of this is to permit the size of the frame to

be increased without changing the bolts i2. If the
resistance of the strip 10 is not suflicient; the nutg 19
and 20 can be loosened and anot ther set of imsulating
blocks 15 and supporting rods 16 can be added and
the frame will then support a longer resistance strip.
On the other hand, if the resistance is too high the size
of the frame can be reduced by removing a bunable
number of supporting blocks and rods. A portion of
the resistance strip can be sheared off and the vemainder
mounted on the frame.” It is evident that longer ov
shorter bolts 12 can be substituted when the size of the
shunt is increased or decreased.

Tt is seen that my improved shunt is simple in con-
straction and’ compaict.  As the frame consisis of & plu—
rality of sections its size can be easily and quickly ad-
justed at will by increasing or decreasing the number
of sections, It will only be necessary to carry in stock
a few balts of different sizes for shunts which will pro-
duce the proper compounding effects for mac hlnes of
different sizes add conditions of windings.

I do not wish to be eonfined o the details shown, as
[ have illustrated only what I consider the best em-
bodiment of vy invention. If desired each of the
frame seetions or units may he made of a single mem-
ber.

I aim in my claims to cover all changes and modifi-

cations which .do not involve a departure from the
spirit and scope of iy invention.

What I claim as new and dosu ¢ to secure by Letters
Patent is:

1. In o series-shunt for dynamo-eleetric machines, a
strip of resistance material, a4 frame comprising a plurality
of removable sections id strip being wound or- looped
about said sections, and meaas for holding sald sections
togerher and for placing said strip wnder tension. '

2. In o sevies-shunt for dynamo-electrie machines, a
looped or rag strip of resistance metal, a frame there-
for comprising a number of sections or blocks of insulat-

-trame comprist
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ing material, a plirality of bolts passing
tions or Llocks, and means for ¢ justing
tion_of said bolts to place the sivip under

3. In a sevies-

through said sec-
the relative posx-
tension.

shunt for dynamo-cleciric machines, a

looped or - £ strip of resistance metal, a supp’orting
frame therefor couiprising removable insulating bloeks,
ungd a plurality of paraliel supperting rods about which

said strip is looped, means for supporting said blocks, and

“mesns for adjusting the relative position of said support-

ing mesns.
4. ;n a sehes—%hnut for dynamo-electric machines, a
luopqi or zigzag strip of mam}.anc&, metal, a frame com-
prising a plura ity of bolts and a "upporc for same, insulat-
ing blocks mour w d on said bolis, means for permlttmg g
variable number of blocks to be mounted on said boltﬂ:, and
rods cavried by said blocks, said strip of l‘e\lbtJl\(_G metal
being looped about said rods.
In a shunt for dyname-electric machines, a
looped or #ig-zag strip of uesistance metal, a frame com-

brisiiig a plurality of bolts and a support for same, in&u-
lating blocks mounted on said bolts, means for permitting .

Vi

‘iable ‘mumber of. l)l(mks to be mounted on said Dbolts,

“rods carvied by said-blocks, said strip of resistance metal

being mopm’al)uut said rods, and means fer adjusting the
frame to put the strip under tension.

6. In-a series-shunt for dynamo-electric mlchmes, a
tooped or zig-zag strip of resistance’ metal, and a support-
ing frame therefor’ comprising two pairs of longitudinal
supporting bolts and 'z plurality of removable. sections
mounted on the bolts of each pair, said strip being ‘looped
about suid sections. )

7..1In & serles- shunt for dynamo-electmc machines,  a
looped or /10-151;_, strip of resmt'\nce metal, a supporting
frame comprising longitudinal supporting bolts, removable
insulating sections mounted on said bolts, said bolts and
sections being in two sets, the resistance stup being looped

‘between the sections of each set, and means for foreing

sald.sets apart for putting the strip under tension,

8. In a -series-shunt for dynamo-electric machines, a

looped or zi  strip of resistance material, a supporting
two pairs of longitudinal bolts, a num-
her of removahle insulating blocks mounted on each bolt.
transverse parallei insulated rods monnted in the blocks of
each pair, said strip being looped around each insulated
rod, and bolts for spreading apart the two pairs of bolts
and blocks thereon, to put the strip under tension.
"9, In a series-shunt for dynamo-eleciric machines, 2
looped or zig-ung strip of resistance metal, a substantially
rectang ulat frame therefor comprising four metal castings
for *che -ecorners of the frame, four longitudinal paraliel
bolts passing through the castings two of said bolts pass-
ing through opposite ends of the same castings, an equal
number of removable insulating blocks mounted on cach of
said longitudingel bolts between the c: astings, rods mounted
in said insvlating blocks said rods being in two opposite
paraliel sety, insulating tubes surrounding each of said last
nuindd rods, said resistance meial being looped about the
tubes of the two sets, and end bolts passing through the
metal eastings at right angles to the afovesaid bolts for
spreading the castings apart to put the resistance strip
under tension.

In testimony wheveof I affix my signature, in tlic pres-
ence of two witnesses,

¥

HENRY CLYDFE BREEKLEY.
Witnesses :

Freop J. Kinsuy,

ArTHUR K. Krots.
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