valuc of load. Reducing the speed, by
Increasing” the rotor resistance, sesults
{n increased "R loss in the rator. When
this occurs, the efficiency decreases in
direct proponion to the (ncreased slip
&nd rotor resistance. .

1t 3y also possible that the conveyor
load is 100 Jight for the mosor, keeping
in mind load is pecessory for effective
speed reduction. Ae this polnt is fre.
quently overlooked when slipring mo.
fors are used it is suggested that a watt-
meter be connected to the motor and
the true load readings ohtained,

Study of the above curves shows the
speed . reguiation of o slipring motor
poor as the motor increases its speed
with a reduction of load, or vice verss,
Ira A Butcher, Piney River, Virginis.

JiV does nor state what speed he
wants at full load. If he changes the
varighle resistor from 1.04 to 0.52 ohms
per phase, speed will vary sccording
to curve B. When carrying full load the
speed would be 600 rpm. On the other
hand, il i are doubled to

tons under actual operay;, -
On curve below, ':mk:d‘ :r"‘d
torgue-specd relations as "“":?h ox
cclerated. Only ning steps aye .
Assuming the motor cgq ;.m 3
the Joad on the second natcy .,,d"'

2.08 per phase, we get curve € and the
molor won't start until tho load is re.
duced 50%. At hall speed the load iy
reduced to 25% (point C, on curve C),

JH¥ says the apeed is 800 rpm at full
load. This would correspond to curve D
and by laterpolation it is evident thap
the resistance per phase is less thon
that used in curve 8. Curve £ is drawn
to ghow the motor speed with ringy
short circuited.

Following is prool of the I In: 209
. P
Formula and Proof Shown (7 S5 R
he
THE FoRMUIA To DETERMINY dary With suffici istance In the motor Corve dhowig ::::h:-'m.
resistance in o slipring motor Js: secondary to barely stall the motor un. S1uming constord sorgu,
der full load, a total of 150 hp is being Numbers corrarpond 1o wrious
R =i ;(‘2“ dinsipated in hent, In other words, the comroiter notehes,
current squared in’cach leg multiplied
180 X 249 by 3, since thero are 3 rings, is 3R, :‘"’:‘"’ ;eqn:?d by tbo l;’l‘d s the faf
- [({CO0m 1.04 ohmo Divide this smount by 746 for 746 watty ‘084 value, the motor will sceelorue

Where R equals external secondary re.
sistance in ohms per phase causing
moter to exert 1009 torque at zero
speed; Hp is the full-load rating (150} ;
! equals fullload secondary current
€190 amp).

11 three 1.04-0hm resistors are con.

= 1 hp. Hence: 3/'R 4+~ 746 = I'R +
249 = hp dimipoted, which in thiy
case = 150 hp—RFE

Space Taps Eventy,
Adjust With Load
VALUES op rotor cutrent and rotor volt.

8ge batween rings sre necessary to find
the ired resi The following

1200,

e/l
£

<

C N 4 60 60 | [}
Torque, pereent

nected in Y, the mator will not start
under full load. This includes internal
rotor resistance which we can neglect
for practical purposea. Under this con.
dition, sll the rotor energy is being dis-
sipated in the resistor,

To geb a clear picture of what the
speed-load conditions are, tefer to the
sbove curve. Point A, shows motor speed
as zero at 100% toad. If the load Iy re-
duced by hall, speed is 600 rpm av in.
dicated by point A,.

118 {245}

formula is used 1o find the ting vohage:

. hp X 746
Bermxnx®
Where E, = voltage bewween rings, 1,
= rotor current, f{p = horsepower,
K =1 — % slip. The slip is 4159,
with rings short circuited ot full lond,
Hence: :

o s 180X740
& TI3X 100X

Resisiancs requlred for o given stort-
ing torque is found as follows:

Resnunenlperiphane = ey

Where T = torque required on first
stop of controller, expressed for 100%
full-load torque as 1.00, or 1509, fit
as 1.50, ond 80 on. Aesuming 1009 {It:

. 858
Feo perphase = 1 T0OXT 0 =
1.09 ohms per leg in a Y-connection,
To cbtain even acceleration, I would
space the taps on the grids equal resis-
tance values apsst and moke corree.

=358y

third noteh, the rotor speed shifyy 1
No. 3 curve and steadics awsy st poin
B, or 520 rpm. This is repeated as oo,
troller is moved until rotor is shon cir.
cuited at the rings. J A Coulden, Re!
Mon, Ontario. D

Torque Curves Analyzed

Tr MR TAKES MEASUPEMENTS ps Indh
cated, JHV can plot curves like these

shown, Typicsl readings end calesly:
tions sre given as en example for .
3.phose 440-v 60-cyele induction mow?-

(Continued on page 138)

POWER o Apl (M

OWer o ap)

an & “reason why”'

1948

acts when danger threatens

Costly damage to turbines can result from—
Back flow of water Into extraction lines...
Accidenenl change of steam pregsure...

Back flow of re-evaporated condensate in heater shell

An £ Bleeder Line Protecting Valve...
Acts when danger threatens...
'(_;_l—g;ﬂ to prevent back flow,..
Guards egainst damage.

f Bleeder Line Protecting Valves are available...
With alr operating cylinders...
With oll operating cylinders. ..
With screw spindles and with plain covers.

Bulletin 8-K describes these valves in' detail.
Werite for a copy—today.

SCHUTTE & KOERTING COMPANY

Manafactioning Engincors

1150 THOMPSON STREET « PHILADRLPHIA 22, PA.
SET APPARAIE « BLAT TRANITIR LQUIPMENT - STRAINENS « CONDINSERE MDD

ALUEN FONPE - O0L SUANING EQUIPMERY « ROTANTTERS 4XD FLOW IRRICATOKS
:num 10803 « TUNIS « SPRAT BOIILES AN ATOMMERS o GLM Ml’l‘
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