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WlO Adjustable Autotransformers 

GENERAL INSTRUCTIONS 
1.1 UNE VOLTAGE M'D FREQUENCY. The W series 
aurotransfonners are designed for use at a minimum fre· 
quencyof50 '-"Ycles per second (cis) for the stated line voltage 
( 120 V for st.andard models. 240 V for T)pe H models). They 
can be operated successfuUyat frequencies as high as 400 cis, 
but the line-voltage ratings should not be substantially 
exceeded. At frequencies abmre 400 cis. the use of M series 
models is recommended. (These models are expressly de· 
signed for operation at frequencies above 350 cis.) The T}pe 
H models can be operated from a 120-voJt, 25-cycle line, but 
n1ust he connected as for 240-volt, 60-cycle operation. 
Current ratings remain unchanged, but the power rating is 
reduced by a factor of 2, due to half-voltage operation. 
Autotransformers cannot be operated on direct current. Any 

attempt to do so ~rill result in a burned-out unit. 

1.2 RJSESA..."lD UNECAPACITY. Protect rourunit by plac­
ing a fusing device of proper rating berween tenninal3 and the 
load. The input l.ine capacity must be adequate for lhe autot· 
ransfonner, its load, additional loads th:~t may be 
required, and a margin for slight overload. Because these 
transformers are iron-core devices using high-performance 
core material, nonnal inrush surges up to 10 times the rated 
current of the unit may be encountered when it is first connec· 
ted w the line. Fuses must be selected with £his in mind. 
Slow-blow (thermal delay) fuses or magnetic or thcnnaJ 

time-current integrating breakers are preferable to the quick· 
blow fuse, for the input line and lhe load circuits. T}pc MT 
models are equipped with a thermal breaker in the load circuit 
to protect the unit from accidental overload. Tbis practice 
nza.y wisely be applied to othernwdels by the user by the inser­
tion of a protective device of proper rating between terminal] 

Figure 1. Overload limits for line-voltage connection. 
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and tbe load Such de\ ices :1." Klixon and Hdnem;ann drt-uit 
breakers are particularly useful where the load is subject to 
high inrush. 
The short·tenn overload curve. Figure J, shows what your 

autotransformer will stand under initial surge condition~. as in 
moror starting. incandescent lamp l.ighting, etc. At no time 
should the unit be caUed upon to furnish ;~current in excess of. 
ten times its rated current. 

1.3 LOADS. Autotransfom1crs an: adaptable to any load that 
is subject to conrrol by voltage v:uiation. Ao; a rule, induction 
morors cannot thus be smoothly comrolkd. However, de 
motors (with rectifiers), universal motors (with or without 
rectifers), capacitor motors with fan load.-.. hc:aters, lights, and 
many other de\-ices arc suitable ti )f sw.:h control. 
The ovt:rvollagc connection should he :~voided where the 

load may be damaged by the higher-than-line voltage a\':lilable. 
~'hen the ovcrvoltage connection i~ omitrcd, with a fixed, 
known load, maximum current can h~ Jrawn at line voltage. 
Since losses (v.ttich V'.lr}' with brush seuing) arc at a minimum 
near line and zero voltages, highl'r current can be drawn at 
these settings without exct·r.Jing nonnal temperature ratings. 
lbis higher (maximum) currem is of !)ut·h value that, as the 
brush setting is reduced below line voltage, with a constant­
impedance load. the current fall-off with decrc:-.JSing output 
voltage keeps the curn:nt \vithin safe linlirs. To find the 
impedance in ohms of the minimum ohmic load, diyide line 
volts by maximum amperes. llll." power rating of this load in 
watts is the product of l.ine volt., and ma.ximum amperes. 

For continuous operation, the rated currt'nt of the transfor­
mer should not be exceeded. Derat<.' the unit in accordance 
with Figure 2 for ambicm tcmpcr;ltUrl's ;tbo\'c 50 C. 
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Figure 2. Temperature derating curve. 

JO • 

['..~ 

,., .. 

" ~ 

10 
140 

"~ 

' 

A.MaiiHT TEMPIIATUif 

' ~i\. 

-..... 
\ 

\ 
\ 



LIH[ 

IZOV 

120V PRIMARY 

11 V SECONDARY 

LOAD 
0·1V 

MAXIMUM CURRENT • 
17 1 RATED CURRENT 

TRANSFORMER 

VOLT-AMPERE RATING SAME A~ AUTOTRANSFORMER 

Figure 3. Supplementary low-voltage transfor­
mer useful for applications such as control of 

vacurn-tube heaters. 

'\X'hen a load requires regulation over a limited range only, a 
supplementary. fi.xt:d, step-down transformer gives more satis­
factory: and economical operation. This practice results in: 

a. an increase in current rating in the ratio of line voltage to 
operating range. 

h. finer adju.~tment. since the operating range is spread out 
over the entire winding. 

c. longer unit life, as the brush traverses the entire winding 
rather than a limited arc. 

Typical examples are illustrated in Figures 3 and -t 

1.4 SWITCHING To avoid dangerous surges. always set the 
pointer to zero before switching in the load circuit 

lf~l1VG 

Always disconnect the autocransformer from hoth sides 
of the line before anempting any maintenance work. 

1.5.1 BRVSH TRACK. The hrush track is stabilized br the 
com act surface. If cleaning becomes necessary usc only a soft 
cloth and a safe solvem such at; alcohol or "9-ttite" (non· 
leaded) gasoline. Do not use abr;u,h·es; their action may des· 
troy the stabilized surface. 

1.5.2 BRUSHES. Normally. bru~hes will last indef· 
initely. Rapid brush wear is an almost certain sign of overload, 
although the pn:sem:e of an abrasin: dust can accelerate 

liNE 

120\' 

60V SECONDARY 

~UPPLEMENTAAY TRANSFORMER 
VOLT-AMPERE RATING 

SAME AS 
AUTOTRANSFORMER 

LOAD 
60-IZOV 

MAXIMUM CURRENT • 
2 1 RATED CURRENT 

AUTOTRANSFORMER 

Figure 4. Supplementary 2:1 transfonner useful 
for applications such as control of resistance 

furnaces. 

wear of both brush and brush track. Brush extension is 
limited to prevent conract between the metal brush 
shell and the winding. Operation of the brush beyond its 
extension limit results in arcing, indicated hy a voltage 
drop under load. Replace brushes heforc:: this limit is 
reached. 
Types W' 1 0 and w·1 OM use the Technipower Type VBT-

10 brush assembly. T)pes WlOH and WIOHm use the 
Technipower Type VBT-11 brush assembly. To replace 
this assemblv, remove the rn'o screws that secure the 
brush assembly. Be sure the "pigtail" on the new 
at;sembly is securely fastened under the mounting 
screws. Newl}· installed or reinstalled brushes must be 
correctlr ~cated for proper operation. W'ith power off. a 
few ~·wings of tht: brush over the abrasi\'e side of a piece 
of crocus cloth resting on the brush track will effecti\'ely 
mare brush and track. Remove the crocus cloth and 
blow or brush loose carbon from the brush track before 
appl)ing powt>r. 

1.6 SERVICE. If for any reason, you feel that your unit 
does not oper:ne properly, write to our Sen ice Depart­
ment gi\ing operating details. circuit diagram. input and 
output voltages and currents,and load [)pe and rating. 

\Xllen returning a unit for repair. or for any mher 
rea~on, please write to our Senice Department first, 
requesting shipping instructions. State the type number 
and the date of purchase. Pack the unit carefuUy. 
Returned units often suffer more damage in shipment 
than in service. 

SPECIFICATIONS 

INPUT OUTPUT - -
-r-·· 60-rJ'd• Driwint 

Trp• Ne. Ne·l•• .. Te~v• 
Net Weithl ...... Maa Ma• Pevn.ra Veltt c/a v.u. 

""'' Am' ICY A 
w .... Ovnce-lnches 

W10 120 50-60 0-120 10 13 1.56 
17 15-30 12 1/J 

0-1~0 10 10 - (5.7 kg) 

W10M 120 50-60 0-120 10 13 1.56 
17 15-30 15 Yz 

0-1~0 10 10 - f7.0 kg) 

WlOMT } 120 50-60 { 0-120 10 13 1.56 t 
17 15-30 16 

WlOMTJ 0-1~0 10 10 - f (7.3 kg) 

I r"o 50-60 0-2~0 ~ 5.2 
1.251 WIOH 2~0 50-60 0-280 ~ ... 12 

120 . 50-60 0-280 2 2. 17 15-30 (5 .• kg) 

WI OHM ( 120 25 0-120 ~ 5.2 0.62 1~ 'h 
120 25 0-1~0 .. ~. (6.6 kgJ 

f 240 50-60 0-2~0 ~ 5.2 
1.25 I WIOHMT I 2~0 50-60 0-280 .. ~-

120 50-60 0-280 2 2. 17 15-30 15 'h 
WJOHMTJ I 

' 120 
25 o.J 20 ~ 5.2 0.62 (7.0 kt) 

120 I 2.5 0·1~0 ~ ~. I 
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Figure 5. Recommended line and load connections to the autotransfonner. 

1YPF5 WlO and WIOH AUTOTRANSFORMERS 

2.1 GENERAL The basic T)pes ~'10 and ~'IOH auto­
transformers are uncased units for back-of-panel mounting, with 
combination screw and solder-lug terminals pro\ided. Figure 6 
may be used as a drilling template. 

2.2 TIIREE-HOLE MOUNTING. The drilling template may 
be used directly to lay out the three unit mowuing holes, three 
dial-plate mounting holes, and the shaft clearance hole. The 
mounting screw heads must be flush or subfiush with the panel 
surface lO avoid interference with the dial plate. 

2.3 FOUR-HOLE MOUNilNG. The drilling template may be 
used direcuy to lay out the four unit mounting holes, three dial­
plate moWlting holes, and the shaft clearance hole. The four 
mounting screws do not require countersinking or coun­
terboring, since there is sufficient clearance for the dial plate. Be 
sure the base is flat against the panel. Do not ovenighten any of 
the mounting screws, as this may distort or tip the base. 

2.4 GENERAL MOUNI1NG INFORMATION. Excellent 

heat-transfer characteristics exist between the coil and base and 
tx:rween the base and panel. A marked reduction in operating 
temperature can be realized if there is good thennal contact 
(tight paral.lel mounting) bcm-ecn the base and a metal mount· 
ing panel of any substantial area It is recorrunended that the UPj t 
be installed where adequate ventilation is available, and well 
:nvay from hot instruments. In mounting lhe fe\'O"Sible dial 
plate, use the scale that conforms to the load voltage range of the 
sdt:cted '\\iring connections. To adapt shaft projection for 
v.uious panellhicknesses (Vz" maximum with st2ndard shaft), 
loosen the two setscr~ in the radiator hub, move the shaft as 
required, and retighten the set'iere\"\'S. Longer shafts are av.illable 
at slight extra charge, and should be used on panels thicker than 
Y2 ". The shaft should project not less than 3/ 16" from the 
radiator hub to allow adequate ovt:rinsulation distance between 
hub and shaft core. ]he pointer should be at zero with full cowt­
terclockwise rotation 

2.5 'WIRING. Two wiring circuits are available, as shovm in 
Figure 5d, e, or f When making connecitons, avoid loose "whis­
kcn" and keep 'Wiring free from contact 'With working parts. 

'IYPES WlOM and WI OHM AUTOTRANSFORMERS 

3.1 GENERAL The Types WlOM and WIOHl\1 models are 
cased units for either Slll'f.lce or back-of-panel moWlting ~ith BX 
ar conduit cormections. (See Figure 7.) 

~.2 SURFACE MOUNilNG. The procedure for surflce 
noWlting is as foUows: 
a Remove the slotted screw on top of cover, and the knob. 
b. Swing the cover a'W3}' and down. Remo~ co~r. 
c. Fasten the unit to the supporting structure ~ith four 

woodscrews, machine screvJS, or bolts, passing through the 
base and case and into or through the support. 
d. Remove knockouts as required by striking sharp blows '\\lith 

a hammer and screwdriver on the sides of the knockout 'Where 
the metal has been sheared. and misting the knockout. Do not 
strike at the small metal ties and do not pry. Wire according to 
circuit a, b, or c shown in Figure 5. See directions for dial plate 
mounting given with circuit diagram. 
e. Check wiring for accuracy and for clearance of li~ parts. 



f Replace the cun·r .md knob. Align the pointer so that it is at 
:zero with fuU cuumr:n.:lockwisc: rotation. 

,3.3 BACK..()F-PA.~LMOUNTING. The procedure fur back· 
of-panel mounring is a.'i folluvvs: 

a Remove the sloHed screw un top of cover, and the knob. 
b. SV~.ing the con:-r aw.ty and duVI.n. Remove cover. 
c. Loosen me seL..;crews in the radiator hub, and push the ~haft 

to project through Lhe panel. Maximum panel thickness V~.-ith 
standard shaft is Yz ... Longer shafts are a\'ailable at slight extra 
charge. and should he used on panels thicker than Vz ". The shaft 
should project not less than 3/16" from the radi;uor hub to 
allow adequate overinsulatiun uistance between hub and 
shaft core. 

d Remove the dial plate fur later mouming on the panel. 
e. Mount the nameplate O\t=r the shaft hole, if desired. Holes 

are provided for this purpose. 
f. Drill the panel in accordance with template directions 

(Figure 6). Prmide holes for dial mounting and shaft 

clearance. 
g. Mount the unit on the rear of the panel. 
h. Attach the dial plate to the front of the panel, with the self­

tapping screws that initially fastened the dial plate. Use the 
voltage scale appropriate to the connections. 

i. Attach the knob on the front of the panel. Tighten the 
~l.'~crews in lhe radiawr hub, serting pointers at zero \\ith full 
counterclockVI. ise rotation. 

j. Remove knockouts a-; required by striking sharp blo\\'S \\ith 
a hammer and screwdriver on the side of the knockout where 
the metal has been sheared, and twisting the knockout. Do not 
strike at the small metal ties and do not pry. \\'ire according to 
cirruit d. e, or f. figure 5. 
k Check wiring for accuracy and for clearance of live parts. 
I. Replace the cover. 
m. Aurotran~fonners are usually mounted vdth the long axis 

\t:rtical and tenninal plate up. If required for ~iring con­
venience or because of space limitations, the long axis may be 
horizonr.aJ. or tenninal plate down In all cases the dial should be 
oriented for convenience in reading. 

1YPF.S WlOMT, WIOMT3, WIOHMT and WIOHMT3 AUTOTRANSFORMERS 

4.1 GENERAL The Tvpes WI OMT and \X: I OH.\1T models are 
cat;ed (WG~Uy encloseu) unit~ that include: a power cord and 
plug. and OFF·O~ switch that ~v.itchcs both side of the line, an 
outlet plug for the connection of the load, a manual reset 
overload protc:ctor. and a CaiT)ing handle. The T)pc MT models 
are designed for use in laboratories, indu...;tri:JI phmts, and other 
locations where a ponable ac vultage-adju~ling de,ice of high 
efficiency is required. 

The l}pc:s \X' 1 0~1lj anu \X' ICHL\1T3 models have a third cir· 
cuit in the power curd and plug and in the lo;td outlet. Tilis cir­
cuit is a safety ft:ar:ure ro prmic.k for automatic grounding of the 
unit and load cndosurc:s, to reduce the hazard of shock, should 
line·drt.llit pam; accidentally contact Lhe cases or frames. 

4.2 OPERATION. The operating procedure is as foUo'WS: 
a Connect the power plug to a Line of proper voltage and fre· 

quency, as determined from the nameplate. 
b. With the ~V\-itch OFF and the poimer set to zero, connect 

the load. The load should be able to with'iund the highest out· 
put voltage contemplated, and should at no setting draw more 
than the rc~ted current. 

c. To applyYolt.age to the load, rum the ~v..·itch ON and ad\-artCe 

Form 3060-0140-F 

the pointer serting to the desired \'aluc. Operation is unaffected 
by the position of the transformer. 

d. Type MT models are nom1ally wired for overvultage output 
(Figure 5d), and are supplied equipped with an overvoJtage dial. 
They can be supplied on special order with line-voltage our put 
(Fi!-,:rure 5e) and a dial for this connection, at a slight e.xt.ra cost 
T)pe H.\1T models may be reconnected for 120-volt input as 
sho'\1\-n in Figure 5f (280-volt output). 

e. Overload protection i!'t provided by a thermal trip de\ice, 
which disconnects lhe load under conditions that migtu cause 
the safe operating temperature to be exceeded. The thennal 
capacity is sufficient to allow moderate short-time overloads 
that v.iU not hann the unit. After correcting the overload condi­
tion, rcser the tripped connector by pressing the red reset but· 
ton. Make sure that the protector has had time enough to cool. 
The circuit breaker is set according to rated current, and 
therefore will nor function when a T}'pe \X.' 1 OH.'\-1T model is con­
nected as sho~n in Figure 5f, since these connections cause a 
50-per cem reduction in rating. 

f. lo gain access ro mo,ing parts for maintenance, disconnect 
the power cord remove the four slotted scn.~-s, and pull the 
cover out and off. 

®
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,...,_ 7. Di..,.sions of Types W10 autotransformers. 


