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TasLe 1. ReasoNaBLE HorsErowER DEsIGN LiMiTs FOR STANDARD
MoTor VOLTAGES - )

Stanpasp Motor ' | SuceesTED Minmium | SuaarsTED Maxmuux
Powen SurrLY VoLTAGE HoRSEPOWER HoORSEPOWER

Altecnating i-phase*? = 7| - /- 7 s F 0 - . None ’ 1
230 None 15

10 . ‘None . 15 . '
C 220 T T None X 200
o . 440-550° . . R | co --1000
2300 | 50 6000
e cie-c4000 2 S 100 7500
4600 250 8000

6600 400 None

involved.: t )
If shaft is tilted for momentary operation, special construction of bearing housings
will be requited for oil-ring-lubricated sleeve-bearing motors, to0.avoid loss of lubri- -
cant.. In case of long periods of tilted operation, bearings suitable for end ‘thrust
msy be necessary. Ball-bearing iotors with grease lubrication are suitable for.
tilted operation. o R -
Most motors are suitable for mounting with.base above a horizontal shaft or to
one side of the shaft, provided the end shields are rearranged. ' If, during operation,
the angle of the motor, (with regard to the horizontal shaft) changes more than 10
or 12 deg, a ball-bearing motor will usually be required. Sleeve-bearing motors are
also applicable within the angle given if modified oil gages are provided. :
.""On portable machinés; motors of. greater compactness and less weight than stand:_’ )
ard may be required, and special bearing construction may be needed, except for
ball-bearing motors. Direct connection should always be considered where machine
speed coincides with availablé-motor speed. o o . .
Maintenance, efficiency, power factor; space and initial cast, will determine th
choice between direct connection and other methods, such as belt, chain or gear ariv
When direct connection:is possible (where parts of the driven machine, such as shaf
or bearings, are common with the motor structare) a built-in construction may be
advantageous. - T S L .
- Belt Drive. ‘Diameters and widths of pulleys or shéaves and center distances art
factors in determining’ motor-bearing pressures and shaft deflection. Flat belts
should not run at greater speeds than about 5000 fpm. Application of flat belting :
t6 vertical-shaft motors is difficult. PARTE ; .
Chain Drive. The chain manufacture-should be consulted so that the best drive:
on a basis of quietness and economy-of. operation may be selected. o~
" Gear Drive. Compactiess and arrangémeént of drive often indicate gear motors;
which are obtainable in a variety of mechanical constructions with speed ratiosof =
3101 upwards, and are.generally limited to about 75 hp maximum. Where the pinion, -:
of ordinary spur gearing:is:mountéd-on the motor shaft, -two-bearing motors

motors -aré ‘satisfactory for 'short ;ﬁeriodsir of \:'r_értiéal operation where no thrust is

o s ‘ "
TasLe 2. SpeEp RANGEs FOR VARrious TYPEs oF MOTORS '

w87,

PowER o TYPE

SopPLY . » e o . SpeeDp RaNGE n; *
Si;il:s . gmsh-ehifﬁng repulz};lion motor ding gi .
. e * Capacitor-motor with tapped winding, 5 -

a-c’” Multi-speed eapacitor-motor . 2 or 3 fixed speeds; {

7

Multi-speed squirrel-cage
* Wound-rotor motor’ .
* 2-speed wound-rotor motor - :
Pol{;s Brush-shifting shunt motor :
phase * Brush-shifting series motor 3:1
8-¢ Squirrel-cage motors with variable frequency supply Very wide range
Motor-Generator Set—D-¢ Drive Motor Very wide range
Rectifiers—D:¢' Drive Motor N v Very wide range

Shunt-wound standard constani-speed motor with field control
* D-c motor with armature control e .
d-c Adjustable-speed miotor * -

Shunt motor with adjustable voltage supply

2:1 in some cases - *

* Speed regulation relatively wide. Unsuitable for some loads.

Yoo

- sibility of low voltage and the type of starter used.

Motors and Motor Controls .+ 115 ~7i": 891

are limited in hors : . e . . . .

about 1400 fpm.o epower ratings. -Maximum' pitch-line speed with steel pinions is
The sel 1 1 gt . = ;

ey §g. ection of the .motor part‘ of a gear.-fptbotor is the same as for a conventional
Space limitations may affect the choice of motor a o )

son- : - of motor and require -3 "

tion; (b) a gear-motor; (¢) forced ventilation.using an Ethrnal étllt))wb;l?to:n( (;:)o:sstl;u;il

frame with Class B insulation ‘permitting Righer temperature rise.

2. Speed Range. Where more than one sp: i red

: .V 1.0ne speed .or a range of speeds i ired,
:‘f] thle motor types listed in Table 2'may be. applicable dépengdeing “%giqgﬁ?da;ne
pply and the speed range required. ’ : ' power

3. Horsepower Reqiiirement. The hors i
{ mendt. horsepower required by the dri i
feerms L ol raing e the o yarics v e o o
e ¢ 3 nation of the peak horsepower required. The s
lation’ of the root-mean-square (rms) hi indicat oroper iris
from & heating standpoing Ta oees) ¢ orsepower indicates .tht_e proper motor rating
point. K . tremely large variatio 1
shut-down, accelerating, or deceleratinex Tiods Sstitute & larss b aftere
ng, ¢ r : titute a large portion of thi
cycle, the rms horsepowe;- may not give agtrsgril:disc: ion Feslont continuon
tio
]oa;iv,hand til:e’motor manufacturer should therefore Lenc%fntslllxel& jiivelent con_tmuotfs
ere the load is maintained at a constant value forian ext . riod (var
t i o orian extended period i
fali?;'nnljt rg;nl :o 2tlh§1’ depending on the size); the horsepower rating regull::-:d s;ﬁ%ls‘:lg-
88 than this constant value, regardless of other parts of the cycle.

-If the driven machine is to operate. at more than one speed, the horsepower ire-

* quired at each speed must be detérmined. . . .

4. Torque. The torque.requi - iven machi ‘
que. -required to operate the driven machine at
ﬁgg:n leaIAbreakayv_ay and final shutdown is important in dete:mf:&?;ﬂg?en:
mo ort.‘ A torque-speed curve is desirable and sometimes essential. .. . P
€ slarting torque or breakaway torque required by the dri chi '
355]%: ggo lg g-il;f?f,’f z}s uilnlth?i cf.se of ﬁ_:ediuml-lsized cegltrifugal ;&g;cg:im i 2.?
b -load torque, as in the case of aloaded reciprocating
cylinder compressor. The breakaway t roatly at: Tifevent times
flinder o frequency of ho -breakas ay torque may vary greatly at.different.times
{ art, temperature changes, t; and amot 8 i
gt;.t l'};hfir motor torg_ue‘ available at the shaft must be wygl)faboire tlzzu?;rpfléﬁl;:ﬁ;%
1ven machine, taking into consideration these variables as, wpl? as:the pos-

The torque required after break ? .
; ) red atter breakaway for acceleration to full speed varies wi if-
fg;e:utcl(linvexii machines, remaining at a rather high va]ue{-throzl’lghomr;?cg:rggclfﬁ

machines as loaded compressors and plunger pumps. The torque delivered

y the motor must at all points, up to full speed, be in excess of the torque required

-by the driven machine. The greater this excess torque, the faster will be the ac-

celerati i i i
gel ration. The approximate time required for acceleration from rest to full speed

Time in seconds = (rpm) X WR = (TX 308) o :,- - 1)
where e D ] 0 .

(rpm) = full-load speed in revolutions per minute.
W T= average torque available for acceleration, foot-pound.
R* = inertia of rotating parts, pound-foot square.

If the time to accelerate i » »
2 is greater than t i
mg ?e o bo pecelerate ovgheating. about 20 sec, specxgl motors or starters
- 9. Inertia of Driven Machine. The inerti g 1

o f [ . ia or flywheel effect WR? of th i :
Parts of the driven machine affects the accelerating time and,'therefb?e,ttﬁerﬁggzé

of moto i i
volve® 18 and control, partlcularlly where reversing duty or frequent starting is in-

Where synchroi i vn, si
torque K? b onous motors are applied, the WER*® must be known, since the pull-in
Wlf-lthof m%tol;-ean(:if ltol:g .mot,or varies épprommatgly as the square root of the total
e WR? of o rotating member of the driven machine which ,opérate’é at a speed .

different f
om th [ it |
shaft by muln;ipl ;itnogf lt;l;e motor may be converted to an equivalent value at.the-motor
[(rpm of rotating member) = (rpm of motor)]t (2).

6. Fre 3
the p quency of Starting. The frequency of starting the driven hi fects
otor and control by increasing their {eating, particularly wh::: ieéﬁeﬁating




