





The Rotary Converter whan used to change simssoidal

to unidirsctional current has a bettar'effiéieney than
a motor gesnerator set. The afficiency of a fairly large
size converter is 95%. The efficiency of the sms size
alternating current moteor varies from 91 to 95 % with
an average of 93% and that of a dirsct current genera-
tor varies from 90 to 94% with an averagse of 92% so that
the efficiency of a motor generator set is about 85-6%.
Hence the converter is in averapge cases 9 or 10 ¥

mores effieient than the motor gensrator set.

The machins is also called the Inverted Rotary
Converter when taking in direet and supplying alternating
current. The output in such casss is about 75 % of the
intaks, that ig, the efficiency does not increass
above 75 %. The reason for thia is that the =lter-
nzating currents flowing in the conductors of thalarmature
demagnetize the Tield =2nd thus decreases the excit-
ation and the machinetends to run at a higher speed than
gynchroncus spead and thus the efficiency is decreassd.

Whan used as a doubls current generator and driven
machanically by belting or otherwise, it has greater
efficiency than either that of a direct or alternsting
current generator, dus to the fact thxat alternateing
currents are opposite in phass to the direet currents,
and thus armature currents remaining ars sgqual to the

differsnce between the alternating and the direct currents.
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hence the ISR losses ars greatly reduced.

It may bs in some cases nscessary to change the
phase of an alternating currsnt generator, this may be
easily and quickly accomplished by merely changing the
connections of the windings ah the slip rings. The
alternating current sids is provided with six x1ip rings
so that ths machine can bs nsed as a single ~hass,
two phase, three phase, or sgix phase. In order tc havs
gingle phase, the lsids are taken from slip rings
numbsr 1 and 4 or 2 and 6 ; to have two phase the
leads are takeﬁ from rings 1, 4 and 2 and 6. For three
phass, the leads are tsken from rings 1, 3, and § or -
4, and 6. Thus one machins cen he nsed for diffsrent
kinde of cirenits at different fimes.

Since the machins is wonnd similar to a shunt
dynamo with the additional six slip rings connected at
a proper phase differsnce, it 1s svidsnt that there
muet be some relition betwesn altern-ting and dirsect
ecurrent voltages. This depends only upon ths wave shape
of the induced alternating elasctromotive force. In a
trus sinnscddal curved wave machine ths relation
batwesn altern-ting and direct current voltaces ars as
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and in ths same way there is a fixed relation bstwe=n

dirsect and altsrnating currents.
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mhe most lmportant use of ths rotary as a shunt
dynamo is to supply currents for light and power and
therafore it is nscessary that the terminal voltags
magst be kspt eonstant, which is imposgihlzs to be
accomplished by a shunt dynamo, becauss as the load in-
eresses the voltags decreasgs which ic evident foom
Plate 2. Thus it is seen trhat ai 48 amperes oOr one
half the capacity of the machine the voltage has drop-—
ped from 110 to 398.5. Ths per cent drop at that load
ie (110 - 96.5)+ 98.5 X 100 squals 14% which is
very poor for 1i ht circuit. Such a low vclfage
reduces the candle power of ths light consider=bly and
in order to kee- the pressure constant the switch
board attsndant must regulate the voltase by means of
a rheostat connected in series with the fiel coils
and thus the resistance dror is compsnsated by incressing
the fisld flux.

It is sesn from Plate 2 that in order to get 110 volts
at 45 smperes the field currentas ars inecrsassd from
1.12 to 1.25 amperes, i- 8. it is 13 amperes or 11.8%

more than the no load excitation of the machine.
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COMMERCIAL THESTS

To find the efficioency and separate ths losses.

As the user of slsctrical machinery demands highly
efficient machines, it is ths purpose of the designer
to minimize 21l the losses and thus to increase its
gfficisnecy.

The totel loss of ths machine at normal speed is
found by running the machine &s motor and find the power
taker in at nc load. In this case the power taken in
was 1240 watts and subtracting the I°R loss which is
gqual to 190 watts at normal spseed, lsaves 1050 watts
ag a constant loss of the machine.

The losses in the machins may be divided into sepa-
rate component losses, as follows;-

vin armature

(1).00 sr loss:
e lin field

:Hysteresis
(2) Core loss :
‘BEddy current
: Eearing friction
(3) Mechanical losses*® Brush friction
: Windage

Knowledge of the separate losses ig of importance for
the following reasons:

(a) The losses and ‘heir dependency on the load,
speed, etc., determine the rating of the machine for
different classes of service ( intermittert lced, vari-
able lcad, constant load, etc.,)

(p) The megndtuds of the separsate losses is a

check on the quakity of materials, workmenshlp and de-



.sign.

(e¢) EKnowing the values of ths principal losses the
designer is enabled to vary the dimensiors still kaap—
ing the efficiency as high as possible.

Coppar loss is found by finding the resistance of th-
arapature by tha potential drop methecd which is egual
to .05 ohms for this particular machine and rultiplyvine

by the square of the current in the armature. This Iﬁa
loss gose in heating the winding of the machins.

The total leoss minus the copprer loses equals ths core
loss plue the mechanicdl losses.

Mechanical losses depend only on the spsed of the
machine and is constant under 2ll locads for the same
speed. In order to separasts these losses the machine
is driven by 2 motor and the power consumed is found.
Then the auxiliary machine is run light and its power
consumed is found. Then the differencse between these
is the power used uvup in driving the generstor.

Thus when drivan by a motor the snérgy consumsed by
the motor was founs to bhs 772 watte. Substracting 2%
for the belt friction 757 and when the motor was rur
light the lose in the motor was found to be 202 watts.
This leaves the mechanical loss equal to 555 watts. In
the e me way the mechanicsl lose in the M&snine with-
cut the brushes was found to be sgual to (604 -202)
or 402 watts. Thus leaving 555 - 402 or 153 wattis loss

in the brush friction.



The reet of ths loss goes in core loss which in this
case eguals 1050 -555 equal: 495 watts.

The efficisrey 6f anvmachine may bs found by éividhg
output by input. It iz difficult to meagurse the output
cf the machine dirsetly. The only possgible way would
be to =pply the Prony brake on the pullsy of the

machine: But it is not easily operated, nsither
is 1t accurate in results even in small machines zné
herdly spplicable for large machines. Moreover the waste
of power is objactionable.

Thersfors ths indirsct mathod i.e. (Input- losses)
(equals Output) divided by the Input, is usually em-
ployed and gives very satisfactory results.

The efliciency curve in plate 5 is figured the same
W T

Logses And Efficiency Curves
Readings and Compmtations.

Field Amp. Armaturs A. Volts Speed L-sses

1.8 5.9 164 1800 978
; 5.8 5 1700 952

" 5a7 " 1800 Q35

! 546 " 1500 919

: 5.45 b 1400 895

. 53 i 1300 870

" 5.2 " 1200 854

2 5.15 ” 1100 845

Computation of Losses at Normal Spead.

Input Amps. 125 AT
11,000 am n Total Loss  Quiput Z Eff.
10000 r0.4 o o g, 9728 88.4
9000 57.2 s i;gi _7% 87+ T8
2000 47.1 11i liﬁl 7?09 RBL 77
7000 41 84 IJ& 5959 85.5
6000 35 A1 112{ SEGF 8Z. 0
5000 29 44 e 4889 = g1.49
4000 55. 8 3 1954 B90E 7g.12
5000 17 15 i 2924 . 3.3
2000 1% - Fa00 1985  #4.5

8:5 1058 oan A7
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Invertsd Retary Tests.

The machine is wirsd up from the dfrect curfant side
as 2 shunt motor and the load is put on the single ph+as
of the slternating current. Two tests were run as an
inverted rotarv. In the Tiret test the porer factor.uaad
was equal t; 100%. In the second test an inductive
lced was put on the altsrnating current side thus making
the powsr factor 49.2%.

The afficiency was found by dividing the alternating
current ont put br the direct current input. The alter-~
nating current cutput was resd on ths watimeter and the
direct current input was computed by multiplying the
arameture plus £isld amperes by dirsct current vroltage.

It is seser from these teste that the efficiency
of the inverted rotary is about 73% at 1005 power
factor and 37% at 4¢.27 power factor. Thus it is esen
that a Double Current gsnerator ie not a very satisfact-
ory machine when used as an inverted rotaru. The machine
under test has an efficiency about 887 at full as & direct
current machins, while a largsr mechine has an efficisncy
of about 977. Hence & Double Currsnt Censrator giveg |
a bettser ef iciency used as a rotary converter, direct
enrrant or altsrnating current generator than an In-

verted Rotary Ccnverter.
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In the tests Just described it has besn shown that
the efficiency of 2 Rotary Converter when used 28 &
direct current generator 1is s=ztisfactory. When used as
a shunt motor, the regulation is not quite constant,
the spesd falling off with the load. Vhen used as &
machine for converting the alternating currents
into direct for the purpose of supplying electricity
to incandescant lampa;l the increase in voltage to
ccmpénsate for the IR drop infeeders and mains must
be accomplished,rot by reducing the resigtarce in the
shunt cireuit; but by raising the pressure on ths
alternating cide by means cof regulating trareformers.

Changing the excitation through ite full range
onlv varies the working veltage about 5%; it does
heowever, .change the power fgctor of the supplied cirrent
greatly. At will, the operator can have & hesvy
lagging current with vnder-excitation, or a heavy
leading cne with an over-excited field.

The end.



