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DESCIDPTION AND PRINCIPLES OF OPERATION 
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1. GENERAL 

1.01 The motor units that provide electro-
mechanical rotating motion for operating 

various 28 teletypewriter apparatus are of two 
basic types: synchronous and series (governed). 
Both types are self-contained motor units, with 
charllcterlsttcs adaptable for use with standard 
power sources. 

1.02 The synchronous type motor units (Fig. 
1) are available In 1/ 20 and 1/12 horse­

power ratings. These motor units must be 
operated from a standard, single-phase, regu­
lated power source with specifications as Usted 
in Table 1. 

1.03 11le series (governed) type motor units 
(Fig. 2} are available in 1/20 and 1/15 

horsepower ratings. These motor units may 
be operated from regulated or unregulated, 

standllrd, single-phase power sources, or de 
(di.reel current}. The series type motor unit ts 
also available for operation with 48 volts de 
only. Specifications are listed In Table 1. 

2 . DESCRIPTION 

SYNCHRONOUS MOTOR UNITS (Fig. 1) 

2.01 In general, the synchronous motor units 
con8ist of a motor and mounting ar­

rangement, and the required starUng and pro­
tective devices. Variations af th1.s type a.re de­
scr ibed below. 

A. 1/ 20 Horsepower Motor Units 

2.02 The 1/ 20 hp synchronous motor consists 
of a two-pole wound stator and two end 

shields that support a ball bearing rotor. A 
combination hand wheel and fan i.8 mounted on 
the motor shaft, and two fans are mounted at 
ea.ch end of the rotor within the end shields. 
The opposite end of the shaft cont.a1nll a tapped 
hole for mounting the driving gear. A motor 
starting relay, starting capacitor, and thermo­
static cutout switch are mounted In a compart­
ment of the motor mounting bracket. Tbe ther­
mostatic cutout switch, which is reset manually, 
protects the motor windings from excessive 
current drawn by the motor. The motor ls sup­
ported by reslllent mounts which are part of the 
end shields and which are held In place by straps 
attached to the mounting bracket. The reslllent 
mounts tend to reduce the transm1Bs1on of vi­
br ation from the motor to the driven associated 
apparatus . 

2.03 A variation of the motor writ described 
In 2.01 has the control parts mounted 1n 

a housing located at the rear of the ran (Instead 
of under the motor), to permit Its use In appli­
cations such as the Multiple KSR and RO Set. 

B. 1/12 Horsepower Motor Units 
2,04 ~cept for the increase ln motor horse-

power rating and the use of heavy-duty 
control parts, the 1/12 bp synchronous motor 
units are essentially the same as the units de­
scribed in 2.02. 
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Figure 1 - 28 Synchronous Motor Unit 
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TABLE 1. TECHNICAL CHA.RACTEIUSTICS 

Synchronous Motor Unit Series (Governed) Motor Unit 

Characteristics 
1/20 HP 1/15 HP 1/15 HP 1/20 HP 1/12 HP (AC/DC}• {AC/DC)• (DC} 

Input Voltage 115V AC, 115V AC, 115+10%, 115±10%, 48V DC, 
.:!: 10% ±10% AC/OC AC/DC +10$ 

Phase Single Single Sll1gle Single -
Frequency 60 cycles, 

±0.75% 
60 cycles, 

+0.75% 
25, 50 or 60 

cycles, or DC 
25, 50 or 60 . 

cycles, or DC 

Input Current C;rcles 
(Amperes) 25 50 60 - DC 25 

Ctcles 
5 60 DC 

start.Ing 9 12.25 2.4 2.7 iJj rs a 5- 4- 3.4 13 
Running 1.85 2.58 1.18 1.4 1.2 0.9 2.1 2.8 2.9 1. 7 2,5 

Power Factor 
30% 45% 90% 74% 71% 96.8%81% 79% -Full Load - -

Watts lnput 
65 133 123 114 92 107 130 200 190 195 120 Full Load 

Start Capacitor 43-48 UF 170 UF Rat1ng - - - - - - - - -
Target - 4, 6 and 4, 6 and 4, 6 and - 35 Spot 35 Spot 35 Spot 

Speed 3600 RPM 3600 RPM 3600 RPM 3600 RPM 3600 RPM 

Rotation CCWviewed CCWviewed CCWviewed CCWviewed CCWviewed 
front fan end from fan end from com- from gov. from gov. 

mutator end end end 

•External resistance required for 25-cycle and de operation. 

SERIES (GOVERNED) MOTOR UNITS (Fig. 2) 

2.05 The series (governed) motor units typi-
cally consist of a motor, speed regulator 

(governor), protective and control devices, and 
a niounUng. Variations of this type are de­
scribed below. 

A. 1/20 Horsepower Motor Units (AC/DC} 

2.06 The 1/20 hp series (governed) motor unit 
consists of a series type motor, speed 

governor, motor mounting bracket, and a hous­
ing for the governor resistors and spark sup­
pression capacitor. The governor Is mounted 
on an extension of the armature shaft and in­
cludes a fan that circulates air through the 
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motor. The opposite end of the shaft contains a 
tapped hole for mounting the driving gear. Tar­
gets for speed checking purposes are provided 
on the governor cover. The motor Is mounted 
by means of resilient mounts at each end shield 
that are fastened to the mounting bracket by 
straps. 

2.07 A variation of the motor unit described 
in 2.06 is available with electrostatic 

shielding and radio frequency noise suppression. 

B. 1/15 Horsepower Motor Units (AC/DC) 

2.08 These motor units are similar to the 
units described in 2.06, but are equipped 

with electrostatic shielding and radio frequency 
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not.ee euppreaalon. The higher horsepower rat­
ing aecororoodat~'I, for example, the reqlllre­
ments of the Automatic Send-Receive Set. 

c. 1/15 Horsepower Motor Units (DC) 

2.09 Tb.eae motor units are designed to QPer­
ate with 48 volts de only and a:re equipped 

with electrostatic ehiel<l1ng and radio frequency 
nol.6e suppression. 

3. PRINCIPLES OF OPERATION 

SYNCHRONOUS MOTOR UNITS {Figs. 1 and S) 

3.01 The following description of operation is 
applicable to all synchronous motor Wlite. 

3.02 The stator of the synchronous motor bas 
two windings: a starting winding and an 

operating (or run) winding. The starting wind­
ing, starting capacitor an<I the normally-open 
contacts of the starting relay are connecte<l ln 
series. The coll o! the current-operated start-
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1ng relay is coruiected 1n series with the oper­
ating winding. When power Is applied, the Ini­
tial current through the operating 'Winding (and 
also the starting relay coil)energillesthe relay, 
and its contacts close the circlllt to the starting 
winding. As the speed of the rotor Increases, 
the curreot 1n the operating wind.Ing decreases 
and, when the current bas decreased to a pre­
determined magnitude, the starting relay ae­
energ!zes. ns contacts open and remove the 
starting wind.Ing from the operating circuit. The 
rotor contlnues to accelerate until It reaches 
the synchronous op4trating speed (3600 rpm). 
Rotation is In the counterclockwise direction, 
as viewed from the fan or abort-shaft end of the 
motor . 

3.03 The thermostatic cutout switch Is con-
nected 1n series with both stator wind­

ings. This temperature operated devtce opens 
the circuit to these windings whenever exces­
sive current is drawn, snch as may occur If the 
motor is stalled, thereby preventl.ng overheating 
and damage to the motor and control parts. The 
switch may be reset after the unit has cooled 
by depressing a pushbutton. 

~-OPERATING WINDING 

STARTING WINDING 

: 143-48UF 
I I ;:;T:=; .. ----4-- STARTING CAPACITOR 

p_J -

115VAC 
so 
1¢ 

ftili:;~---THERMOSTATIC CUTOUT 
SWITCH 

Figure :i - Typical Synchronous Motor Unit Schematic Diagram 
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Fignre 4 - Typical Serles (Governed) Motor Unit Schematic Diagram 

SERIES (GOVERNED) MOTOR UNITS (Figs. 2 
and 4) 

parallel-connected, high-wattage ·resistors are 
connected in parallel with the governor contact. 
The contact is held closed under the tension of 
a spring which Is adjusted to maintain this con• 
dltion during speeds up to a predetermined rate. 
With the contact closed, the resistors are short­
ed out. When the speed ot the motor exceeds 
the predetermined rate, the centrlfugal force 
acting upon the contact momentarily overcomes 
the spring tension and the contact ls opened. 
This removes the short from the resistors and 
they then appear ln series with. the field wind­
ings and armature, reducing their current, and 
consequenUy reducing the speed of the motor. 

3.04 The following descrlptlon of operation is 
applicable to all series (governed) mo­

tor units. 

3.05 The series wound motorutl.11.zes an elec-
tro-mechanical governor for speed reg­

ulation. The governor regulates the speed at 
3600 rpm, + 1 percent, by alternately increasing 
and decreasing the current in the series con­
nected field windings and armature, which are 
also in series with a governor contact. Two 
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S ,06 The tension on the co.ata.ct spring is ad-
justable to maintain the motor speed at 

3600 rpm. To make this adjustment, a. target 1.8 
pronded to compare the motor speed with a 
standard. The outside surface of the governor 
cover 1.11 finished in white with three rows o{ 
black Spots equally spaced about Its periphery. 
The outer, center, and Inner rows contain {our, 
six, and thirty-five spots, respooUvely. The 
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four spot row is a target which should remain 
essentially stable at 3600 rpm, when viewed 
through the moving shutter of a 120 vibrations 
per-second tuning fork. The six spot and thirty­
five spot rows serve ae targets when using an 
87.6 vibration-per-second tuning fork. The six 
spot row 1.s used to approach a.n on-speed set­
ting and the thirty-five spot row Is used to ar­
rive at an accurate setting of 3600 rpm. 
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