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The present invention relates to timing mecha 
nisms of projection printers, used to control ve 
exposure period in the photographic reproduc 
tion of a transparent picture by passing printing 
light through the picture to light sensitive paper 
or film material on which the picture is repro 
duced. In the operation of a projection printer 
of the above-mentioned type, the duration of 
the exposure period required for Optimum results 
in printing a picture with light of standard in 
tensity, depends primarily on three factors; 
namely, on the character of the light sensitive 
material and particularly on the sensitivity or 
speed of the light sensitive emulsion coating of 
said material, on the average density of the nega 
tive or other transparency bearing the picture 
reproduced, and on differences between the den 
sities of different portions of the picture. Thus, 
for example, if some portion of the picture, such 
as a child's face, is of special interest, the exposure 
period should be longer when that portion of 
the picture is relatively dense than when it is rela 
tively transparent, even though the average den 
sity of the picture is the same in each case, 
A primary object of the present invention is to 

provide improvements in an automatic timing 
mechanism for projection printers of the type 
disclosed in an article by J. Robins and L. E. 
Warden, printed in the June, 1946, issue of the 
periodical "Electronics.' That timing mecha 
nism includes means for projecting light from 
the source of printing light through a transparent 
picture being reproduced to a photocell to thereby 
produce a photocell current of a magnitude which 
depends on the average density of the transparent 
picture and which is used to discharge a timing 
condenser previously given a regulated charge. 
Since the photocell current is a function of the 
intensity of the light received by the photocell, 
the time required to discharge a condenser charge 
of given magnitude varies with variations in the 
average density of the picture being reproduced. 

In timing mechanisms of the above-mentioned 
type heretofore used, the corrective changes in the 
exposure period to compensate for variations in 
the sensitivity or speed of the photographic ma 
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prises a plurality of resistor elements permanent 
ly connected in series. One of said voltage 
dividers is connected across a source of constant 
voltage, and the other Voltage divider is connected 
in shunt to a variable portion of the other volt 
age divider. In prior timing mechanisms of the 
above-mentioned type, the compensating varian 
tions made in the charges put on the timing con 
denser, were effected by adjustments of a single 
Voltage divider connected across a Source of Con 
stant voltage, and the adjustments made included 
the Operative connection in and removal from the 
voltage divider of a plurality of resistor sections, 
with a corresponding change in the Voltage drop 
across each resistor section operatively retained 
in the voltage divider. In the practical use of the 
prior timing mechanisms to obtain a sufficient 
range of variation in the exposure period it was 
found necessary to operatively add to and elimi 
nate from the voltage divider carbon resistors 
having resistance values which were much higher 
than any suggested in the above-mentioned, 

. "Electronics' article, and too high to permit those 
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terial emulsion and for differences between the . 
average density of the transparent picture re 
produced and the density of the portion of that 
picture which is of special interest, are effected 
by adjusting the condenser charging circuit to 
thereby vary the charge put on the timing con 
denser, 

... The major object of the present invention is to 
provide timing mechanisms of the above-men 
tioned type with improved means for selecting or 
regulating the charges put on the tinning Con 
denser. In accordance with the present inven 
tion, the regulable condenser charging means in 
cludes two voltage dividers, each of which com 
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resistors to be wire Wound variable resistors. 
The improvement gives in portant practical ad 

vantages. In particular, it permits the use of in 
dividual resistor elements having resistance 
values small enough so that each such element 
may be a wire wound resistor and hence have a 
stability and life length not obtainable when 
the resistances of the individual resistors are so 
high that it is practically necessary that the latter 
be made of carbon. The invention also permits 
of a Wilder, range of Variation in the condenser 
charge and hence in the exposure period than is 
practically possible with the prior arrangement. 
Furthermore, the improved arrangement permits 
compensating adjustments of the condenser 
charges to be made in a suitable multiplicity of 
predetermined steps, the relative operative effects 
of which are not significantly varied by the cor 
rective adjustment made necessary by variations 
in the emulsion characteristics of the photo 
graphic material on which the pictures are 
printed. 
The various features of novelty which char 

acterize my invention are pointed Out with par 
ticularity in the claims annexed to and forming 
a part of this specification. For a better under 
standing of the invention, however, its advan 
tages, and specific objects attained with its use, 
reference should be had to the accompanying 
drawing and descriptive matter in which I have 
illustrated and described a prefererd embodiment 
of the invention. 
The one figure of the drawing is a diagram illus 

trating a preferred embodiment of the present 
invention, 
The apparatus diagrammatically illustrated in 

the drawings, comprises means for automatically 
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controlling the duration of the exposure periods 
of a projection printer A. The latter as diagrams 
matically illustrated, comprises a source of print 
ing light A' which ordinarily is a tungsten flas 
ment lamp, a support A for transparency to be 
reproduced, an objective lens A, a shutter A, 
and a support. A for photographic material on 
which a transparent picture positioned by the 
support A may be reproduced by light transe 
mitted through the picture and the lens from 
the lamp A' to the photographic material on the 
support A, when the shutter A is open. The 
shutter A is opened and closed by shutter operate 
ing mechanism B when an energizing circuit for 
the latter is opened and closed by the adjust 
ment of a switch member C between open and 
closed positions. -- 
The energizing circuit closed when the Switch 

member C is in its closed position comprises a 
conductor connecting a stationary switch con 
tact to a supply conductor L', and a conductor 
2 connecting a second stationary switch contact 
to one terminal of the shutter operating mecha 
nism B. The second terminal of the device B 
is connected by the conductor 3 to a supply con 
ductor I. The conductors I and I may supply 
alternating current of ordinary voltage and fre 
quency. For example, 110-115 volts and 60 cycles 
per second. The stationary switch contacts to 
which the conductors f and 2 are connected, are 
bridged by the switch member C when the latter 
is in its closed position. The switch member C 
is biased to its closed position as by means of 
a spring C' but is connected to a relay armature 
D, which cooperates with the relay winding E to 
hold the switch member C in its open position 
when said winding is energized. The winding 
E is normally energized as hereinafter explained, 
but may be deenergized to initiate an exposure 
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4. 
ative terminal DC2 of said distribution system is 
connected through conductors 2, 3 and 4 and 
a resistor to the junction of the resistor 
and conductor . The voltage across the re 
stors and due to their connection to the 

D. C. supply conductors DC and DC, causes a 
current flow in the condenser discharging cir 
cuit when the photocell His made conductive by 
the light passing to it and the switch G is open. 
The direction of the condenser discharging 

current flow is from the cathode of the photocell 
H to the condenser plate or terminal ', and 
from the second condenser terminal or plate 
through the conductor 8, resistors 7 and 6 and 
conductor in the order stated, to the anode of 
the photocell. As hereinafter explained, the 
charge previously acquired by the condenser I 
when the switch C is closed, makes the con 
denser plate or terminal positive relative to the 
plate or terminal '. The condenser discharging 
current continues to flow until a predetermined 
portion of the original condenser charge is elimi 
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nated. The portion of the condenser charge thus 
eliminated is that required to make an electronic 
valve J conductive. The valve J is a triode, shown 
as having its control grid connected by a con 
ductor f to the conductor 9 and hence to the 
negative terminal or plate of the condenser 
I. The cathode of the valve J is connected by 
a cathode bias resistor 7 to the conductor 8 
and thereby to the positive terminal or plate it 
of the condenser I. The anode of the valve J 
is connected to the supply conductor DC' by a 
resistor and the conductor f. The charge 
acquired by the condenser I prior to the open 
ing of the switch G. makes the control grid of 
the valve J sufficiently negative relative to the 
Cathode to make the tube J non-conductive and 
to keep it non-conductive until the end of the 

period by the momentary opening of a normally 40 exposure period. As the condenser charge is 
closed switch F. A second switch member G 
shown as rigidly connected to the switch mem 
ber C and relay armature D controls the con 
denser charging circuit, as herein described. As 
the switch member C is adjusted between its 
closed and open positions, the switch Ch is re 
spectively adjusted between its open and closed 
positions and thereby opens and closes the con 
denser charging circuit. 
As diagrammatically illustrated, a prism H' 

passes some of the light transmitted through the 
picture on the support A to the cathode of a 
photocell H and makes the latter conductive, 
When the deemergization of the relay winding 
E causes the switch C to be moved into its open 
position, the photocell H initiates a current flow 
through a condenser discharging circuit and 
thereby effects the removal of all but a prede 
termined portion of the charge which the timing 
condenser I had previously acquired in a man 
ner hereinafter described. The condenser dis 
charging circuit comprises a conductor 5 con 
necting the anode of the photocell H to one end 
of a resistor 6, and a resistor 7 which connects 
the second end of the resistor to one end of 
a conductor 8. The other end of the conductor 
8 is connected to the terminal or plate of the 
condenser I. The second terminal or plate ' 
of the condenser I, is connected by a conductor 
9 to the Cathode of the photocell H. The re 
sistors 6 and form part of a voltage divider, 
the junction of the conductor S and resistor 6 
being connected through a resistor O and con 
ductor f to the positive supply conductor DC' 
of a direct current distribution system. The neg 
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being reduced by the condenser discharging cur 
rent flow, the potential of the control grid of 
the valve J progressively increases relative to 
the potential of the valve cathode, until the 
Wave becomes conductive. 
As shown, the upper or positive end of the 

resistor is connected to ground by the ground 
connection 8, and current flow through the 
cathode resistor , which occurs when the valve 
J is made conductive, increases the potential of 
the cathode of the valve J relative to the ground 
potential, and causes a previously non-conduc 
tive valve K to become conductive, and thereby effects the reenergization of the relay winding 

and the adjustment of the relay armature D 
to the right. The resultant opening movement 
to the right of the switch C deemergizes the 
shutter mechanism B and thus terminates the 
exposure period initiated as a result of the de 
energization of the relay winding B. The ad 
justment of the switch member D to the right 
also moves the switch member G into its closed 
position and thus closes the hereinafter described 
condenser charging circuit. The valve K is a 
thyratron having its cathode connected to ground 
and having its control grid connected by a con 
ductor to the cathode of the valve J. As 
shown, the thyratron Ek has a screen grid con 
nected by a conductor 20 to a slider contact 2 
engaging and adjustable along a potentiometer 
resistance 22 in shunt to a voltage controller 
shown as a glow tube I having its cathode con 
nected to the supply conductor DC by the con 
ductor 12, and having its anode connected to a 
ground connection 23. In practice, the glow tube 
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L. may well be of such type and form as to main 
tain a potential difference between its anode and 
cathode of 150 volts, so that the potential of the 
negative supply conductor DC is 150 volts nega 
tive relative to the ground potential. The poten 
tial of the positive Supply conductor DC' may well 
be, and is assumed to be 250 volts positive rela 
tive to the ground connection. 
The switch F may well be and is assumed to 

be of a self-closing type and is closed except 
when momentarily opened to initiate an exposure 
period. The opening of the switch F open 
circuits and deemergizes the thyratron K as well 
as the relay winding E, and the thyratron K 
remains in its deenergized condition throughout 
the exposure period initiated when the switch 
Fis opened. This results from the fact that the 
voltage of the control grid of the thyratron K 
remains too negative relative to the cathode of 
the thyratron to cause the latter to fire, until 
the reduction in the charge of the condenser I 
is sufficient to make the valve J conductive. 
When the valve J becomes conductive, the volt 
age drop in the cathode resistor 7 raises the 
potential of the Control grid of the thyratron 
K relative to the potential of the thyratrOn Cath 
ode to fire the latter and thereby reenergize the 
relay winding B and almost instantly gives the 
condenser a charge which makes the valve J 
not conductive. The resultant decrease in the 
potential of the thyratron control grid relative 
to the potential of the cathode of the thyratron 
does not make the latter non-conductive, as is 
well known. 
The movement of the switch member G into. 

its closed position, effected when the relay wind 
ing E is reenergized, closes a charging circuit 
for the condenser I. The condenser charging 
circuit, closed by the closure of the switch G, 
comprises one stationary switch terminal con 
nected to the negative terminal or plate i' of . 
the condenser I, and a cooperating stationary 
switch contact connected to a conductor 24 and 
Connected to the first mentioned stationary 
switch contact by the switch member, G when 
the latter is in its closed position. The charg 
ing circuit also includes the previously men 
tioned conductor 8 and resistor 5, and includes 
voltage divider elements M and N through which 
the conductor 24 is connected to the resistor 5. 
The voltage divider element M comprises a 

plurality of resistance sections 25-34, connected 
end to end in series, a separate tap 35 through 
which each of said resistance sections 25-34 
is connected to a corresponding one of a plurality 
of separate switches 25'-34'. Each of said 
switches 25'-34 when closed connects the cor 
responding resistance section to the conductor. 
24. In normal operation only one of the switches 
25'-34' is closed at the same time. The free 
end of the resistance section 25 is connected by 
a conductor 37 and slider contact 38 to a slide 
wire resistance 39 included in the circuit of the 
voltage divider N. The free end of the resist 
ance section 34 of the voltage divider M is con 
nected by a conductor 40 to a pivoted switch 
arm 4 adapted to engage one or another of a 
circular series of eleven switch contacts 42. 
Each of those contacts is connected by a corre 
sponding conductor 43 to one end of one or an 
other of ten series connected resistance sections 
45-54. The end of the resistance section 45 
not connected to the adjacent resistance section 
46, is connected to One end of the resistance 39. 
The other end of that resistance is connected to 
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the anode of the glow tube L, and to the cor 
responding ground connection. 28. The end of 
the resistance section 54 not connected to the 
adjacent resistance section 53 is connected 
through a resistor 55 to the junction of the con 
ductors 4 and 3, and through the latter is con 
nected to the cathode or negative terminal of 
the glow tube L. 
With the voltage divider elements M and N 

arranged as described, the resistance sections 38, 
45-54 and the resistor 55 of the voltage divider 
N are connected in series across the glow tube 
I, and the resistance sections-25-34 of the volt 
age divider element M are connected across the 
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portion of the resistance of the voltage divider 
N, between the point along the resistor 39 en 
gaged by the slider contact 38, and the point 
at the left end of whichever of the resistance 
Sections 45-54 is then connected by the cor 
responding conductor 43 and switch contact 42 
to the switch arm 41. 

25 

In the neutral or mid-position of the switch 
arm 4, shown in the drawing, it connects con 
ductor 40 to the conductor 43 which is con 
nected to the connected ends of the resistors 49 
and 50. With that switch arm position, the volt 
age divider M is connected in shunt to the por 
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tion of the voltage divider N including the re 
sistors 49, 48, 47, 46 and 45 and the portion of 
the resistor 39 between the slider contact 38 
and the resistor 45. As the switch arm 4 is 
rotated clockwise into engagement with the lower 
right hand switch contact 42, the resistance sec 
tions 49, 48, 47, 46 and 45 are successively elimi 
nated from the portion of the voltage divider 
N to which the voltage divider M is in shunt. 
This raises the potential of the negative plate 
i' Of the condenser I and thus decreases the 
charge put on the condenser I and consequently 
shortens the exposure period. When the switch 
arm 4 f is turned counterclockwise from its mid 
position into engagement with the lower left 
hand switch contact 42, the resistors 50, 5, 52, 
53 and 54 are successively added to the portion 
of the voltage divider N to which the voltage 
divider M is in shunt and the exposure period . 
is correspondingly lengthened. 
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The Operative effect of the voltage divider N 
on the charge given the condenser I preparatory 
to an exposure, depends upon which of the 
switches 25'-34' is closed. In the neutral ad 
justment of the voltage divider M, the Switch 
30' is closed and the remaining switches of the 
voltage divider are open. With the switch 30 
closed, the potential given the negative condenser 
plate i' is the ground potential less the voltage 
drop in the portion of the resistance 39 between 
the ground connection 23 and the slider con 
tact 38, plus the voltage drop in the resistor 
sections 25, 26, 27, 28 and 29, and the portion 
of the resistance" section 30 at the right of its 
connection to the corresponding tap 35. The ac 
tual potential drop occurring in each of the re 
sistor sections 25 to 34 depends upon the posi 
tion of the contact 38 along the slide wire re 
sistance 39 and on the adjustment of the switch 
arm 4, and does not depend on which of the 
switches 25'-34' is closed since there is no 
current flow through the closed switch, except 
during the small fraction of a second, following 
each closure of the Switch G, in which the poten 
tial of the condenser terminal i' becomes equal 
to the potential of whichever of the switches 
25'-34' is closed. 
As will be apparent, the effect of successively 
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ciosing the switches 23, 28', 2', 26' 8:38 26'. 
ore at 8. time, is to successively increase the go 
tential of the codenser plate i, aid to core 
spondingly decrease the exposure period. Sini 
larly, the effect of successively closing the 
switches 3G, 32, 33' and 34, one at a time, is 
to successively decrease the potential of the co 
denser plate 3' and to correspondingly increase 
the exposure period. 

In the practical use of the inventios, the 
switches 25-33' are ordinarily adjusted as ree 
quired to compensate for differences betwee: the 
average density of each transparent picture see 
produced and the density of a particular itex 
est portion of the picture, when the difference is 
of a character &o equire Compensation. 
feed for corpe sation can be determined with 
substantial 3CCX'acy by a suitably skilled operae 
tor fron a visual extination Gf the picture. 
The reed for sch. Coy pensation can be deiter 
mined lore easily and Ilore accurately by the 
use of 8n autoratic coder which provides a 
measure of the ratio of the density of the special 
interest portion of the picture to the average 
density of She picture, as is explained in the 
above-mentioned “Electronics' article. In the 
practical use of line present invention, in the come 
nercial eproduction of transparent pictures, 
each picture is coded and then passed to the oper 
ator of the projection printer by which the pic 
ture is to be 'eproduced, with a code indication 
as to Which of the particular switches 25'-38 
should be closed in reproducing the picture. 
The accuracy with which the needed con 

pensation results are obtained in COEnercial 
operation, is increased by suitably relating the 
Values of he resistance sections betWeen each 
adjacent pair of taps 35. In practice, the resist. 
ance Sections are a fivantageously arranged so the 
the effect of opening one of the Switches 25'-38' 
previously closed, and the closure of the adjacent 
Switch at the left of the switch opened, is Go in 
Crease the exposure period i.i.4 (V2) times. 
This means that the closure of any one of the 
Switches following the opening of the second 
switch to the right of the switch closed doubles 
the exposure period for the same transparency. 
Similarly, the effect of closing any one of the 
switches following the opening of the second 
switch to the left of the switch closed, is to short 
er the exposure period by one-half. 

It is not essential, of course, that there should 
be any particular number of switches associated 
with the resistance sections of the Voltage divider 
M, or that the resistance should have their re 
sistance values related as just described. Regard 
less of the number of switches and the relative 
values of the associated resistance elements of 
the Voltage divider M, it is practically desirable, 
however, that the voltage dividers IV and N be 
associated with one another in the condenser 
charging network in the general manner de 
Scribed. When the voltage dividers are so asso 
ciated, the adjustments of the switch arm 4 
needed to compensate for variations in the sen 
sitivity or Speed of the photographic printing ma 
terial coated with emulsions made in different 
batches, do not change the relative effects of 
the much more, frequently made adjustments of 
the different switches 25'-34’ of the voltage di. 
vider element M needed to compensate for the 
difference between the exposure time actually 
needed in reproducing a particular transparent 
picture, and the exposure time for the picture 
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corresponding to 86 based directly os. the 8Veg's 
age density of said picture. 

in ordinary oracice, the various SW}S(thes 
25'-Sé ray advantageously be ac{Zašted by 8.I. 
electronagnetic relay echelist incitiding Se 
lector switch push butto is corveiety located 
for actuatio by the operator, iii. She ge: i.e5'ai 2.81. 
ner disclosed in the prior applicatioE (35 acci 
Rabinowitz, Ser. No. 594,403, led Novernier 13, 
1945. In such case, it is ordinarily coEVeier to 
have the switch actuating relay systein. 2:38:Eiged 
so that at the conclsior of the 22:06:g of 3:36 
or more pictures fron any particitle: tire SE231 
escy, the Switch system is left in, Oi is auton air 
cally adjusted into the condition slow is her 
dra Wing in which the eurei Oy inciosition. 
switch SC' is closed and all of tie one systices 
23'-343' are opened. 

For the convenience os She operator of tile 
printing machine the switches 25'-3', C. &he 
push buttons through which they 3.e. CO3&oiled, 
are conveniently designated by sti&lie SyFS bois, 
Such as the symbols -W, -V. --EEE, - E -E, &, 
--, --, --' and --EV shown in the drawing as 
respectively associated in he order stated with 
the switches 25, 26, 2', etc. 36' espectively. 
When the resistor's 25-36 are Wire would 'esis 
tors of commercial ragnitudes, the tap coniec 
tion 35 to each resistor Ray be adjusted along the 
length of the latter in assembling the unit, i? 
so as to properly relate the resistance values of 
the Sections of the voltage divider between the 
different, switches 25, 26, etc. 

an embodiment of he invention now it 
connercial use, the switch an is is adjusted 
from time to time as required to correct for variae 
tions in the sensitivity of the emulsion coating of 
the photographic material on which pictures are 
being printed. The quantity or batch of photo 
graphic material coated with the same emulsion 
ordinarily put in stock in a commercial printing 
plant may well be so large that thousands of pic 
tures are printed from said batch. In said com 
mercial embodiments of the invention, the various 
resistors of the voltage divider N have such re 
sistance values that an adjustment of the switch 
arm in the clockwise direction from any one con 
tact to the immediately adjacent contact, will in 
crease the exposure period approximately 10%, 
and each similar adjustment step of the switch 
arm is will shorten the exposure period approxi 
mately 10%. In said embodiment, the resistance 
values of the various resistors in the voltage di 
Widers M and N are approximately as follows: 

Resistance Resistor in Ohms 

--------------------------------------- 

3. 

By way of further illustration and example, it 
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is noted that the resistors 7 and 5 may have re 
sistance of 1000 and 25,000 ohms, respectively, 
and that suitable resistance values for the re 
sistors 6, O, and ’ are 15,000 ohms, 25,000 
ohms, A. megohm and 1 megohn. It is to be 
noted, however, that while the resistance Values 
hereinbefore stated are Suitable, and Suitably 
related, for practical use, none of those resistance 
values is sharply critical. The capacity of the 
tinning condenser I should be suitably related to 
the conditions of use, and in particular to the 
magnitude of the charging voltages impressed on 
it, and to the Voltage difference between the con 
denser plates i and i' at the instant in which the 
tube J becomes Conductive and operates through 
the thyratron K and relay winding E to close the 
Switch G and thus interrupt the condenser dis 
charging operation. In practice, with the resist 
ance values above stated and with 150 volts across 
the glow tube I, the capacity of the condenser I 
may Vary between .05 and .006 microfarad, and 
the maximum voltage impressed on the Con 
denser plates i and i' may vary from a maximum 
of 140 volts to a minimum of about 5 or 6 volts, 
With a Condenser having a capacity of .02 micro 
farad and with an effective charging voltage of 
140 volts, the exposure period used in reproducing 
8, transparent picture of average density on pho 
tographic printing material of average sensitiv 
ity, will be about 30 seconds. With the same con 
denser, transparent picture and printing mate 
rial, the exposure period may be about one-half 
of a Second when the effective charging voltage is 

I-only six volts. 
It is believed that the operation of the appara 

tus illustrated and described herein has now been 
made apparent. 
The tinning mechanism illustrated and de 

scribed herein Comprises improvements on the 
invention disclosed and clained in the above 
mentioned prior application of Jacob Rabino 
witz, - 
While in accordance with the provisions of the 

statutes, I have illustrated and described the best 
form of embodiment of my invention now known 
to me, it will be apparent to those skillied in the 
art that changes may be made in the form of the 
apparatus disclosed without departing from the 
spirit of my invention, as set forth in the ap 
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10 
pended claims, and that in some cases certain 
features of my invention may be used to advan 
tage without a corresponding use of other fea 
tures, 

Having now described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: 

i. In a projection printer comprising mech 
anism for reproducing a transparent picture by 
projecting light through the picture to photo 
graphic printing material and comprising ex 
posure timing means including a timing Con 
denser having tWo terminals and means for pro 
portioning each exposure period to the time re 
quired to effect a predetermined reduction in the 
charge previously given said timing condenser by 
a discharge current which flows through a photo 
cell included in said mechanism and rendered 
conductive by light projected through said pic 
ture, and which is proportional to the average 
density of said picture, the combination with Said 
mechanism, of means for varying the charge put 
on the condenser preparatory to an exposure 
comprising a voltage source, a voltage divider 
having resistance sections connected in Series 
across said source, a second voltage divider have 
ing resistance sections connected in series with 
one another, switching means operative to con 
nect said second voltage divider in shunt to a 
variable portion of the first mentioned voltage di 
vider, and means for connecting one terminal of 
said timing condenser to said second voltage di 
vider at one or another of a plurality Of of points 
differing in potential from one another, and a 
source of predetermined potential to which the 
second terminal of said condenser is connected. 

2. A combination as specified in claim 1, in 
which said switching means comprises a plurality 
of contacts, a switch arm connected to one end 
of said second voltage divider and adjustable into 
different positions to thereby engage the differ 
ent contacts one at a time, and conductor means 
connecting the different contacts to Said first 
mentioned voltage divider at respectively differ 
ent points along the length of the latter. 
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