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ELECTR'CAL DESIGN FEATURES:

Staco’'s 1010, 1020, 1210 and 1220 Series Variable Transformers
are poptlar industrial and laboratory models used wherever variable
AC voltage control is required.

The 1010/1210 Series operate on 120 volt input lines. The rated
output for constant current loads is 10 amperes for the 1010 Series;
12 amperes for the 1210 Series. For constant impedance loads the
maximurn rated output current at line voltage is 13 amperes for the
1010 Series; 15 amperes for the 1210 Series.

The 1020 and 1220 Series operate on 240 volt input lines. The
rated ouiput for constant current loads is 3.5 amperes for the 1020
Series; 5 amperes for the 1220 Series. For constant impedance loads
the maximum rated output current at line voltage is 5 amperes for
1020 Series; and 7 arnperes for the 1220 Series.

Units of he 1010 and 1020 Series have coil tapping arrangements
which allow for output voltage from O to line voltage or 17% above line
voltage. The 1210 and 1220 Series are for line voltage operation only.
All models can be connected to deliver an increasing output voltage in
either clockwise or counter-clockwise rotation, see Fig. 1 and 2.

As shown in Fig. A, Staco variable transformers may be operated
from 50 to 1500 Hertz with no reduction in maximum output current.
A slight reduction in current is required from 1500 Hertz to 2000
Hertz with the exception of type 1020 and 1220 operating at the
constant current rating.

Fig. B shows the regulation curves for the 1010/1020 and
1210/1220 Series operating at full load current. These curves show
voltage drop when full load is applied for any brush setting. With
less than full load applied, the voltage drop is proportional to the
load. Driving torque, DC resistance per coil and power loss when
operating at no load, are shown in Table 1.

MECHANICAL CESIGN FEATURES:

All single units are supplied with both 3 and 4 hole mounting arrange-
ment. All manuatly operated units have a 4" diameter reversible dial
graduated from O to 100 and 100 to O. The angle of rotation from
0O to maximum output is 320 degrees.

(:PEN CONSTRUCTION AND CASED DESIGNS:

Open construction or uncased types (no prefix or suffix in the type
number) do not have covers, fuses, switches, pilot lamps, terminal
enclosures, input cords or output receptacles. These types are equip-
ped with a terminal board featuring terminals which offer screw-type
or solder connections and terminal adapters for use with Y4 push-on
connectors. Uncased models have the shaft extending from the base
end. This shaft is fully adjustable and can be extended from either
end for ganeral utility mounting or to accommodate varying panel
thicknesses.

Cased, ccvered terminal models (suffix *‘CT" in type nurnber) are
designed primarily for bench top applications or general utility mount-
ing. These units have a coil enclosure and a terminal box cover, with
knock-outs to accept conduit. The shafts extend from the rotor end
of these units and can be adjusted to suit the exact appiicatian.

SQ SERIES

Square base models (prefix “SQ") occupy less panel space and are
available in single, open construction styles in the 1010, 1020, 1210
and 122C Series. Electrical ratings are identical to corresponding
standard open construction models. Dimensional drawings are shown on
page 35.

PORTABLE CORD AND PLUG MODELS:

Cased plug-in models have ventilated steel case, line cord, receptacle,
switch, piiot lamp, fuse and are connected for clockwise rotation. Three
conductor grounded (3PN prefix) line cord and matching receptacle is
included with these units. Models of the 1010 and 1020 Series are
equipped with a dual-range output switch for either overvoltage or line
voltage from the off position. Models of the 1210 and 1220 Series are
equipped with a two position on-off switch and are limited to line voltage
operation.

METERED MODELS:

Cased plug-in modeis of the 1010 and 1020 Series are also available with a
high quality pivot and jewel AC voltmeter or ammeter (with 3% full scale
accuracy) conveniently located atop the enclosure for easy, accurate
readout. The 1010 type is equipped with a 0-150 V voltmeter or 0-10A
ammeter and the 1020 type is equipped with 0-300 V voltmeter or 0-5A
ammeter. Both models have identical electrical ratings to the non-metered
cord and plug types.

GANGED ASSEMBLIES:

Staco variable transformers of the 1010 1020, 1210 and 1220
Series are available in two (2) or three (3) ganged assemblies iden-
tified by ~2 or -3 following the type number, either cased (CT types)
or uncased units. The cased units have a steel housing with protective
terminal enclosures and have shafts extending from the rotor end
for general utility mounting. Manually operated, uncased types are
supplied without enclosures and have the shaft extended from the
base end for back-of-panel mounting. Adjustable shafts can be
extended from either end of the units, permitting all ganged models
to conform to bench or back-of-panel mounting and accommodate
panels of varying thicknesses. Both open and cased types have slotted
side brackets for convenient horizontal or against-the-wall mounting.
Stand-offs for conventional mounting are provided in the 4-hole con-
figuration. Terminals for either clockwise or counter-clockwise rota-
tion for voltage increase are supplied.

MOTOR-DRIVEN MODELS:

Moator-Driven units of the 1010/1020 and 1210/1220 types are avail-
able in single, two and three-ganged assemblies; cased or uncased
styles as identified by the prefix “M" in the type number. Motor-Driven
units are rated identical to the corresponding manually operated type.
Units are furnished with stand-offs for bench mounting and slotted
side brackets for horizontal or wall mountirg.

The synchronous stepper motor is designed for operation on 120 volts,
50/60 Hertz, single phase lines and draws approximately 0.3
amperes. Adjustable limit switches are provided at the upper and
lower extremes of rotation to prevent over-travel. Standard motor
speeds available are 5, 15. 30 and 60 seconds of travel from O
to maximum output.

When ordering: Prefix the motor-driven type number with the motor
speed in seconds. EXAMPLE: 5M1020CT

TABLE 1
PER COIL VALUE
TYPE Power Loss at
DC Res. 60 Hz. No. Load Torque
(Ohms) (Watts) {(oz. in.)
1010 1.2 54 15—35
1010-2 1.2 5.4 30—-75
1010-3 1.2 5.4 45 —120
1020 11.4 5.2 15 —35
1020-2 11.4 5.2 30—-75
1020-3 11.4 5.2 45 —120
1210 0.57 6.4 15— 35
1210-2 0.57 6.4 30—75
1210-3 0.57 6.4 45— 120
1220 4.4 6.4 15— 35
1220-2 4.4 6.4 30—-75
1220-3 4.4 6.4 | 45—120
OPERATION AT

HIGHER

1210 CONSTANT IMPEDANCE

H0I0 CONSTANT IMPEDANCE

R10 CONSTANT CURRENT

1010 CONSTANT CURRENT

1220 CONSTANT HMPE|

| I
1220 CONSTANT CURRENT
1020 CONSTANT IMPEDANCE

MAXIMUM OUTPUT CURRENT (AMPERES)

K320 CONSTANT CURRENT

Fig. A

o 400 800 200 1600 2000
FREQUENCY (HERTZ?



1010, 1020, 1210, 1220 SERIES OUTLINES

s REGULATION
ke 1020
g 2 120V IN
g 50/60 Hz
FE 120V LV IN
: COMMON (
] r 3 1 50/60 Hz
B OuTPUT
i !
3 Fig. 1
is VIEW FROM BASE END ,

For opposite rotation interchange external connections

i from 5 to 2 and 4 to 1. Terminals 2 and 5 omitted
£, on 1210.
|3

N

I T e 200 240 280

20 » 00 o e 20 280
SRUSH POSITION (N0 LOAD VOLTS}
Fig. B
"7 3 MoLES AT 120° FoR
ALTERNATE 174" MOUNTING BOLTS |
WOUNTINGS . I

OPTIONAL TERMINALS
FOR Pyt ON OR SOLDER
CONNECTIONS (032X 250)
QUNECTIONS 1032X 280)

4 HOLES IN BASE FOR
L 174" MOUNTING BOLYS\\

7

120V VD IN
50/60 Hz

2 240V IN
50/60 Hz
240V LV IN
COMMON QY Zoi0 s
4 3 1
OUTPUT

Fig. 2
VIEW FROM BASE END
For opposite rotation interchange external connections
from5t0 2, 4t01and7to6.
omitted on 1220.

erminals 2, 5, 6 and 7

2-34 ¥ 3-3/4 DIA. DIAL
[ GRADUATED {0-100)
-—4.3/8
6-3/32 ' 3-3/4 L _21/2R ) /W/ —- 3 HOLES AT 120°
32 | FOR 14" MTG. BOLTS
t o [ENE A P i ! 4 HOLES INBASE FOR
f ‘ 1/ 12" wre, BoLTS MATING PLUG FURNISHED
i WITH EACH RECEPTACLE SHOWN
i 3z HOLE (N PANEL -
| “-T0 CLEAR 3/8” - L
2-a32 | CENTER SHAFT /
= 2-27/32
! 3 HOLES IN PANEL 120° e
APART OM 1-174 DIA 8C. -
LS 4 — FOR NO.6 DIAL MOUNTING —
SCAEWS 3-34
15-19/32 ‘
J l | eme
5
4-1732
T'77 ﬁ’ P )
3 s Q _ R JE I
%]
4-5/32 Pon 5o%E : a
N, ! TR
P ? A
‘ & FOOT CORD
1 , 3PNIOIOV  3PNIO20V
| 1010 METERED MODEL
S/ETMAX. } VIEW FROM ROTOR END
PANEL “HICKNESS,
NESS
1716
MIN
. -

UNCASED MODEL

L3 36 >
<.—& FCOT CORD

3PN101C

MATING PLUG
~~FURNISHED WI 7N EACH
7/ RECEPTACLE SHOWN

E

CORD & PLUG MODEL

| 3PNIOI0
320

3IPNI020
IPNI220

1010CT

3-19.

~— 3 HOLES AT 120° FOR
/4" MTG BOLTS

— 4HOLES IN BASE FOR

7 174" MTG BOLTS

o

T/8DIA -2 HOLES 1\
FOR WIRING CONNECTIONS

-3-316

R
/32
4-7/16
£9/32
+

CASED MODEL

31



1010, 1020, 1210, 1220 SERIES OUTLINES

76 DIA

o} HOLE
EACH SIDE

12-15:16

30M1010

-~ 4 STANDOFFS TAPPED 1/4-28 X 3/8 DEEP
FOR MOUNTING BOLTS
— 77116 -

MOTOR-DRIVEN SINGLE
CASED MODEL

|

4 SLOTS IN

4 SLOTS IN SUPPORTS FOR [ .L‘

SUPPORTS
FOR 174 DIA
174" DIA. MOUNTING BOLTS MOUNTING
. BOLTS
-

17, =

5 -
3/4 MAX. PANEL

ik
4]

THICKNESS o . \L c s
f TUSHOLE IN PANEL TO CLEAR UNIT _ A B [y
) 3/8 DIA.CENTER SHAFT 2 STack | a-3/8 1-3/16
- 3 STACK | 9-1/4a | Ie-1/32 )-‘ 8 ‘«’
NIT L _ - /8 DIA. HOLE IN
zsTack | a-3/8 9 T SIDES OF EACH BOX
3sTack | 9z | a-i9s3z

4 TAPPED MOLES
12 . i 1/4-28 X 3/8 DEEP
LOBEDLO0 SOMD _FOR MOUNTING BOLTS

6-15/16
4 TAPPED HOLES
‘ 1/4-28 X 3/8 DEEP
3 HOLES IN PANEL 120" 1378 FOR MOUNTING
5-5/8 ON (-1/4 DIA. 8.C. FOR NO§ | BOLTS
DIAL MOUNTING SCREWS
-
3-3/4 DIA. DIAL
GRADUATED 0-100 -

2 & 3 GANGED UNCASED MODEL 2 & 3 GANGED CASED MODEL
32

L

DRIVE
TERMINALS

=T

ST e ——

MOTOR-DRIVEN SINGLE

UNCASED MODEL

1220CT-2

{optional knob shown)

e
i
i
4
\
\
\
i
)‘\
I
i
/\\
o
L
—



L - MITCRERA e 5
TEWINA. <.

78 0ia

HOLE
EACH SIDE
A .
|
NS
e
i
[ |
o Q@ -
:; P 2 &=
i D =
2 CO |
4SDTS N .
&PPOR_Y
o / :ﬁiﬁ‘w 48
U e £
D
! ~
I . +
(74 s ! *
¥ - ¥ ,[D HJ ,,,,, e »
78 DIA. HOLE BOTH = *
SIDES OF EACH BOX
»
5 |
|
N x
>
Y
y 3-1/4 ‘ B f
15M1010-2 va-z0 one 2a P
7-716 S TNi :osigsuzzp - 3--\15 : -
Lo ‘ P
’ !
i \
2-7/8
. 4 !
A 4
. 2
¥
A
NI L L . 4 STANDOFFS TAPPED 1/4-28X 3/8
2 STACK 17-18 10-5:16 DEEP FOR MOUNTING BOLTS
3 STACK 213132 15-1/8
L =TG- -
MOTOR-DRIVEN UNCASED GANGED MODEL
MOTOR-DRIVEN CASED GANGED MODEL
1010 SERIES SPECIFICATIONS
{ INPUT OQUTPUT TERMINAL CONNECTIONS
i CONSTANT CONSTANT (For Increasing
| CURRENT IMPEDANCE SHAFT Voltage) SCHE- NET WEIGHT
TYPE WIRING LOAD LOAD ROTATION As Viewed MATIC LBS MAX
VOLTS | MERTZ | VOLTS For From Base End - -
MAX. | MAX. | MAX. | MAX.| Voitage MAN. MTR.
i AMPS, KVA | AMPS. | KVA | Increase fnput Jumpers Output DRV.
1010 0-120 10 1.2 13 1.56 Cw 14 = 43
1010CT Single o CCW 1-4 — 1-3
120 50/60 10 10%s 16%
M1010t Phase 0-140 10 1a B Cw 4-5 - 4-3
M1010CTt ) CCW 1-2 1-3
Single 0240 10 24 13 312 cccv:v ;’; ‘:"1‘ i;’ -
| 1010-2 Phase 240 50/60 - 5'5 4'4 3'3 10&4
‘ Series 0-280 10 2.8 - W - - -
| 1010CT-2 CCW 2.2 1-1 3.3 22U 10%
M1010-21 | Three 0-120 . 10 208 13 2.70 cw 1-4-1 44 343 ‘ "
| M1010CT-21 Phase . i CCwW 4-1.4 1-1 313
; Open 120 50/60 10&5
| pe 0-140 10 2 42 B oW 5-4-5 4-34 343
| Deltar . cecw 2-1.2 1-1 313
R ) !
! 1(13%23_3 Three 50/60 | 0-240 10 416 13 5.4 CCC';, i‘i‘i ‘1"‘1"‘1‘ 323
Phase 210 — - - 10&6 344, 42Y
M1010-3t Wyerr 60 0-280 10 4.85 _ - cw 5:5:5 4:4-4 333
M1010CT-3t [ 2-22 1-1-1 333
Single 0-120 10t 12 13 1.56 LINE CORD &
3PNIOIO | ppage 120 | 5080 om0 T Tor | 1a - - tw RECEPTACLE ° 10% 3
Single LINE CORD &
14 a _ . 11 10 -
3PN1010V, A Phase 120 50/60 0-140 10t 1 CW RECEPTACLE ~ a
« Jumper provided in the standard common position and shouid be moved 7 It ganged units are used i1n a system that ordinanly has a common
or removed as required neutral or ground between source and load, the neutral or ground must

be connected to the common terminals of the variable transformer as-
sembly. If the system has no neutral, the load must be balanced or
t Unit is fused for the constant current rating at the factory. the transformers will be damaged.

++ Line to line voltage

t Motor driven units use terminal connections for C.C.W. increasing volt-
age, as viewed “rom the base end. See Fig. 23 for motor wiring.



1020 SERIES SPECIFICATIONS

T QUTPUT
CONSTANT CONSTANT (For increasing
CURRENT {MPEDANCE SHAFT Voitage) SCHE- NET WEIGHT
TYPE | WIRING LOAD LOAD ROTATION As Viewed MATIC | ae pax
VOLTS | HERTZ | VOLTS For From Base End - d
MAX. | MAX. | MAX. | MAX. | Voitage MAN. MTR.
AMPS. | KVA | AMPS. | KVA | Increase imput Jumpers | Output DRV.
0240] 35 | 084 | 50 | 120 W 1-4 = 4-3
102¢C 240 50/60 | cew 1-4 . 1-3
1020CT Single 0.280 T 36 | oo ‘ cW 25 - 43 s
M1020t Phase F 5 os8 1~ oW 2 = 3 0% | 16%
I Mi020¢T cw 1.7 43
' 120 50/60 -280 5# 04
| © 35 2 cow 16 - 13
0480 | 35 168 50 24 cw Ll 44 33
Single 480 | 50/60 - | _CCw | 4.4 1-1 3-3
Phase 0560 | 35 | 196 . - cw 55 44 33 2a4
1020 Series — _ CCW . 2-2 1-1 3-3
2 240 | 5060 | 0-560  3.5# | 0.84% cw 77 9 [ 33 |
1020”2 o ‘ | cCW 66 11 33 _ -~ 30%
v1020 21 1 0240 | 35 1.45 50 2.08 cw 1-4-1 4-4 3-4-3 T
M1020CT-21 | Three 240 50/60 b— : e 414 1-1 313
Phase . cwW 545 4-4 343
0-280 | 3.5 170 - |
Open cow 212 11 313 | 12%5
Deltaw 1 1201 50160 ] ) oW 747 a4 343
] | CCW 616 L 313 !
oW 111 444 333
1020-3 Three 480 50760 50 B .16 cew 4-4-4 1-1-1 3-3-3
1020C7-3 Phase - ! cwW 5.5-5 4-4-4 3.3.3
60 | 0560, 3.5 3.40 - _
M1020-3t Wye I oW I 222 11 | 333 1286 34Y2 42%
M1020C -3+ " 240 ‘ oW 777 | 444 | 333 ‘
60 | 0-560 54 4 .
- 3.54 ) 1468 | cew 666 11 333 1
) Single 0240 | 35t | 084 50 1.20 LINE CORD & ]
PN102
| 3PNIOZ0 | pnage | 240 | 50®0 om0 3er | pos - o RECEPTACLE ? 10% -
| Single LINE CORD &
{ 3PN10ZOV, A | 240 | 5060 | G280 | 35t | 098 - -
? | Phase R _ o RECEPTACLE H 10% -
1210 SERIES SPECIFICATIONS
INPUT TPUT __rms(srmm_?au:‘ﬂmus_q
CONSTANT CONSTANT oF increasing
CURRENT IMPEDANCE | _ SHAFT Voitage) SCHE | NET WEIGBHT
TYPE | WIRING LOAD LOAD ROTATION As:Viewsd 185,  MAX.
VOLTS | HWERTZ | VOLTS For From: Base End
MAX, | MAX. | MAX. | MAX. | Voitage MAN. MTR.
awps. | KVA | AMPS.| KVA | incresse | input | Jumpers | Output DRY.
1210 4
1210CY Single W 1-4 - -3
1 60 | o120 12 1 44 15 1.80 13 | 10 16%
Mi210 Phase 20 l CCW 1-4 — 1-3 ‘:
M1210CTt ‘ 1
‘ Single cw 11 a1 3-3
12102 Phase 240 60 | 0-240 12 288 15 3.60 cow w) 0 33 1344
1210CT-2 ?i"':: 4 | 22% | 30%
M1210-21 120 cw 1.4-1 4.4 3-4-3
M1210CT-2t ';h::: 60 | 0120] 12 | 249 | 15 | 312 TTcon W, o 15| 1385
Deltamr | ! !
1210-3 Three 240 . _ raa 233 ;
1210CT-3 Phase LS N S & -4- -3- 1385 | 3av 42%
o0t e . 60 | 0-240 12 496 15 6.24 Cow { o L1 333 d J
M1210CT-3t ” _
Soge ; ; e o LINE CORD & 5 Lo% _
3PN121) e 120 60 | o120| 12t tae | 1 . RECEPTACLE )

» Jumper provided in the standard common position and shouid be moved
of removed as required.

- - Line to ne voltage
= Unit is ‘used for the constant current rating at the factory.
+ Motor criven units use terminal connections tor C.C.W. increasing volt-
ape. as viewed from the base end. See Fig. 23 for motor wiring

§ Maximurn KVA at maximum output voltage and corresponding derated
output zurrent. Maximum KVA for lower voltages may be calculated
from deriting curve Figure A. nage 16

7 If ganged umits are used in a system that ordinanly has a common
neutral or ground between source and load, the neutral or ground must
be connected to the common terminals ot the variable transformer as-
sembly. If the system has no neutral, the load must be balanced or
the transformers will be damaged.

£

Maximum output current in cutput voltage range from O to 25% above
line voltage. At higher output voltages, the output current must be reduced
according to the derating curve Figure A, page 16



1220 SERIES SPECIFICATIONS

INPUT WTPUT i TERMINAL GOII%B!!M§
CONSTANT CONSTANT . (For increasing
CURRENT IMPEDANCE SHAFT Voltage) SCHE- NET WEIGHT
TYPE WIRING L0AD LOAD ROTATION As Viewsd MATC | e max
VOLTS | HERTZ | VOLTS — - e For From Base End - a
v#x. MAX. | MAX. [ MAX.| Voltage MAN. MTR.
AMPS. KVA' | AMPS. | KVA | increase Input Jumpers Output DRV.
1220
1220CT Single CwW 1-4 — 4-3
4 -24 5 . 7. 1.
M1220t Phase 240 60 0-240 0 1.20 0 68 oow T2 — 3 13 10% 16%
v 1220CTt
Single
[ 1-1 4-4 33
Ph 60 0-480 5.0 2.40 7.0 —
1220-2 Se:Zes 480 336 cow 44 -1 33 1384
1220C7-2 - 222 30%
Mi220.20 | e c
. Phase 240 W 1-4-1 4-4 3-4-3
M1 220CT-2t Open ++ 60 0-240 50 2.08 7.0 291 Cow 212 1 313 13&5
Deltan
1220-3 Three
1220C7-3 Phase 480 Ccw 1-1-1 4-4-4 3-3-3
60 0-480 5.0 4.16 7.0 5.82
M1220-3t Wye +4+ CCW 4-4-4 1-1-1 333 13&6 34y, 42
M 220CT-3t L .
Single LINE CORD &
: -24 . . . —
4PN1220 Phase 240 60 0-240 5.0% 1.20 7.0 1.68 Ccw RECEPTACLE 8 10%
= Jumper provided in the standard common position and should be moved t Motor driven units use terminal connections for C.C.W. increasing vaolt
or removed as required. age, as viewed from the base end. See Fig. 23 fcr motor winng
++ Line to line voltage 7 |f ganged urits are used in a system that ordinanly has a common
neutral or ground between source and load, the neutral or ground must
1 Unit s tused for the constant current rating at the factory. be connected to the common terminals of the variable transformer as
sembly. If the system has no neutral. the ivad must be balanced or
the transformers will be damaged.
- L]
SG SERIES OUTLINE
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ACCESSORY KNOBS A low profile knob, P/N 399-0001, is standard on all models of the
A bar type knob, P/N 399-0141, is standard on all models of 171 to 371, 501, 1010, 1020, 1210 and 1220 Series. Where panel ap-
291 Series. An optional pointer type knob is available on speciai order pearance or product continuity is important, a deluxe knob complete
where panel appearance or product continuity may be requirec. Use with an aluminum inlay, is available as an optional item. Use P/N
F/N 399-0103 when ordering the pointer knob. 399-0162 when ordering the deluxe knob.

STANDARD KNOB OPTIONAL KNOB

399- 0141 3990103 STANDARD KNOB OPTIONAL KNOB
3990001 3990162




