


The Use of Supplementary Lenses with the 

Du Mont Type 3144 Oseillograph-record Camera o  

The focal distance of the lens of the 
Du Mont Type 314-A Oscillograph-record 
Camera as used with the periscope or a 
tripod mount is 141/4  inches from the 
face of the cathode-ray tube. Object:image 
ratio is 6:1. The camera can be used to 
obtain different image reduction ratios, 
however, or to photograph smaller or 
larger fields, such as in photocopying, by 
the use of supplementary lenses. The 
supplementary lenses may be attached to 
the camera lens by standard adapter rings 
such as the Telek series. For the f/2.8 
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camera lens, a series VI, 11/2  inch diameter 
adapter should be used, and for the f/1.5 
camera lens, a series VII, 13/4 inch dia-
meter adapter is required. Depending up-
on the object:image ratio desired, either 
a positive or negative supplementary lens 
may be used. For object:image ratios 
greater than 6:1, negative supplementary 
lenses are used while for object:image 
ratios less than 6:1, positive supplemen-
tary lenses are used. Supplementary lenses 
up to +5 diopters and —2 diopters are 
commercially available. 

In response to requests from numerous 
readers, we are reprinting the graph below, 
revised and in more usable form, which 

(Continued on Page 22) 

Your Assistance Please 

We have always looked on the publica-
tion of the Oscillographer as a service to 
those directly or indirectly interested in 
oscillographic techniques. This outlook 
has prompted us to run a series of articles 
devoted to such accessory devices as a 
diode limiter, a single sweep trigger cir-
cuit, a balanced input adapter, etc. How-
ever, if this series is to be continued, we 
must have help. Surely those using oscil-
lographic equipment in the field are in 
a good position to discover useful and in-
teresting accessory devices or time saving 
techniques. 

The Oscillographer will gladly consider 
for publication articles on new and inter-
esting techniques or accessories, which its 
readers have developed in their work. 

(Continued on Page 16) 

ON THE COVER 
This unique oscillogram is an indica-

tion of the vibration of an electrically 

driven turntable as it rotates through 36 
degrees of its total cycle. The transducer 
employed was a standard piezo-electric 
vibration pickup. The pattern was re-
corded from a specially developed Du 
Mont Polar-Coordinate indicator. 

o 

o 
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PHOTO- RECORDING 
by H. P. Mansberg 

o 

o 

Photographic recording from the cath-
ode-ray oscolograph is a relatively simple 
operation, provided a few basic considera-
tions are borne in mind. Neither exten-
sive experience, nor elaborate equipment 
is required to achieve excellent results, 
although cameras specifically designed for 
oscillographic photography provide a con-
venience and versatility that are difficult 
to equal with conventional cameras. 

Stationary Patterns 
The stationary pattern is the simplest to 

photograph, since the image recurs re-
producibly from cycle to cycle without 
change. To record this type of pattern the 
operator need only open the camera shut-
ter long enough to photograph at least 
one complete sweep. 

If the shutter does not remain open 
for this minimum time part of the pat-
tern may be missing, as shown in the os-
cillogram of Figure 1. Beyond this mini-
mum shutter time, neither the length of 
exposure nor the iris-diaphragm opening 
is particularly critical. Even with station-
ary paterns of high frequency the expos-
ure is the same as with low-frequency 
phenomena since, as the sweep speed for 
displaying higher frequencies is increased, 
the repetition rate of the recurrent sweep 
also increases. The net result is that the 

Figure 1. A portion of this oscillo-
gram is missing because the exposure 
time was less than one sweep cycle 

photographic emulsion receives the same 
total exposure. To illustrate the effects of 
varying exposure times upon a stationary 
pattern, Figure 2 shows three identical os-
cillograms taken with different exposures: 
A was given the minimum exposure; B, a 
slightly longer exposure; and C, a very 
long exposure Note that the effect is 
merely that of increasing the apparent line 
width of the oscillogram. In all cases, 
however, these oscillograms are still use-
ful. 

Thus, the general rule may be stated: 
when an oscillograph is operating on con-
tinuous sweep, with a given Fetting of 
the intensity control, the exposure re-

yyv 
Figure 2. 

A 
Three identical patterns given different exposure. ( A) Too short; ( B) correct 

exposure; ( C) too long. Note that all three are usable 

3 
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Figure 3. An illustration of the use of a 
oscillogram at left the durat 

quired with a particular camera will be 
constant regardless of the sweep or signal 
frequency, and will vary inversely with the 
area covered by the electron beam. For 

gb*NN.Ntb 
Figure 4. This oscillogram was delib-
erately over exposed to record the high-

wr.ting-speed portions of the trace 

this reason, and for this case, it is suffi-
cient for the' oscillograph and camera 
manufacturers to publish a simple table of 
exposures for the various oscillographs 
with a given camera. ( See table on Page 
17). For the oscillographs not listed and 
for different cameras, the basic principles 
discussed later may be employed. 

• 

• 

brightening gate to record one cycle. In the 
ion of the gate was insufficient 

When the pattern is varying continu-
ously, the photographic technique be-
comes more critical. One method of ac-
complishing this type of photographic 
recording is to set the intensity control of 
the oscillograph at cut-off. A brightening 
gate or pulse is then applied to the grid 
of the cathode-ray tube to brighten the 
beam for one cycle of the phenomenon or 
sweep. Figure 3 shows a polar-coordinate 
oscillogram of the vibration in a rotating 
machine. Notice that in the oscillogram on 
the left the brightening gate was not long 
enough to record the complete cycle. 

A table of exposures supplied by the 
manufacturer should by no means be ac-
cepted as a standard from which one must 
not deviate. In many applications the 
judgment of the operator is necessary. The 
table should be used as a guide for obtain-
ing a rough idea of what the correct ex-
posure would be under average conditions. 
In some cases it may be necessary to in-
crease the exposure time given to obtain 

A 
I I 
I 
I 

I 

A A A 

Figure 5. The effect of intensity-control setting on beam modulation. Modulation was 
brought out in oscillogram at right by decreasing intensity 
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NOMOGRAPH RELATING AMPLITUDE, FREQUENCY, AND MAXIMUM 

WRITING SPEEDS FOR SINUSOIDAL TRACES 

Vs 
V 

point of maximum writing spd ee 
/  (Vsl 

Vs=21Tf A; where: f = frequency of signal 

A=1/2 peak- to- peak 

amplitude 

frequency 

- 1000 Mc 
VV; where Vs»Vsweep 

The signal writing speed (Vs) 

is very nearly equal to the exact maximum -- 500 

writing speed when the sweep writing speed - 400 
speed is 1/10 the signal speed.  300 

V 

- -_105 in./psec  200 Mc 

' V sweep 

- - 
105cm /psec.-=- --Z 

_  100 Mc 
- =-
- \---104 in./psec --_-*&  
—E 
— -_-_- 50 

104cm /psec.- - __  40 
-=_  30 

- \.-103 in. /psec.  20 
Amplitude = 

A 10m 3c/psec.-=- = =-
-  10 Mc 10 cm=. _ _  
-  
- 

- \--• 102 in./psec. 

I-1/2 102cm./psec.-=,-- _ 
5 2 in 

_1 -7- 4 -   

0.9 - - 
--`-=10 inipsec. _ 2 

----`0.7 10 cm./psec.----
= .:-L-- 

1 cm.....7-_- 0.6 - _7  I Mc _  
0.5 - .-..-_ 

L-k-lin./psec. - 
 500 

1 cm./psec.=-- - 400 

—300 0. I =- —  
- 

_ 

-,,-. 100 in./m sec.  200 
E - = 

= 100cm./msec-- _ 
::  100 kc 0.1cm:-= — -..... _  

_ -  

-- --10 in./m sec. - 

10 cm./msec. _ 40 _ 
— 
=._ 30 
- - 
- -lin./m _ sec. e....  20 

 . 
lcm./m sec.-

=-. 10 kc 

I psec.=Imicrosecond = 1/1,000,000 second. 1Mc ' I megacycle per second = 1,000,000 cps. 

I msec= I millisecond = 1/1000 second. I kc ' I kilocycle per second = 1000 cps. 

Frequency range may be extended below 10 kc or above 1000 Mc by applying a suitable factor. 

Figure 6. Nomograph for determining sinusoidal writing speeds 
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Figure 7. Typical damped oscillation, 
useful for determining writing speeds 

of transients 

a certain desired effect. For example, in 
Figure 4 we have an oscillogram of a saw-
tooth voltage in which the return-time is 
a very short percentage of the total saw-
time. In order to achieve sufficient dens-
ity to record the return-time, the oscillo-
gram was deliberately overexposed. The 
result is that the return-time has the prop-
er density while the slow-writing part of 
the wave is greatly over-exposed. Fre-
quently signals are encountered containing 
widely differing writing speeds, and it is 
necessary to choose an exposure which 
will show that part which is considered 
most important. 
When recording patterns in which in-

tensity modulation is present, as in Fig-
ure 5, the intensity modulation can be 
brought out more clearly by turning down 
the intensity control and increasing the 
exposure. If the intensity modulation hap-
pens to be an undesired one, the reverse 
procedure is indicated. 

Single Transients 
To record single-transient phenomena, 

1 1 I I I 1 
SPECTRAL DISTRIKITIOw 

Or TWE 
EIRSS40/0 RAIRATICM OF 

SCREE« 

E • 4.000 v 
lb • E 

e 

0 $100 4000 4500 WOO 

WAVE LENGTH 
1500 

Figure 8. Spectral distribution curve 
of the Type pli screen phosphor 

further basic considerations are necessary. 
Most of the problems encountered with 
stationary or recurrent phenomena are al-
so encountered with transient phenomena, 
although the exposure is generally much 
more critical. The problem is usually that 
of obtaining sufficient density for high-
speed recordings. The first factor to deter-
mine is the approximate writing speed of 
the transient. For example, if the transient 
is a sinewave, the maximum writing 
speed, or rate of change, occurs at the 
X axis or cross-over point. In this par-
ticular case if a large number of cycles 
are displayed on the cathode-ray-tube 
screen, the sweep speed or horizontal com-
ponent of the writing speed is negligible, 
so that the writing speed is merely the 
vertical component or 211A, where f is 
the frequency and A is one-half the peak-
to peak amplitude. A simple way of deter-
mining this writing speed is to use a 
nomograph, such as that shown in Fig-
ure 6. 

By drawing a straight line from the 
known frequency point to the amplitude 
scale, the intersection on the writing-speed 
scale gives the maximum writing speed of 
the sinewave. 

For various other types of waveforms 
the maximum writing speed in the tran-
sient may be approximated under the 
given conditions by photographing a sin-
gle damped oscillation such as that shown 
on Figure 7. Notice that in this damped 
oscillation the density decreases to that 
of the background fog at the higher peak-
to-peak amplitudes, which corresponds to 
the faster writing speeds. By selecting and 
measuring on the oscillogram the cycle 
which displays the minimum usable dens-
ity, the maximum photographic writing 
rate may be computed by using the fore-
going formula. In measuring the ampli-
tude of the selected peak, the object-to-
image ratio of the camera must be taken 
into consideration, and the size of the 
peak restored to its true, on-screen am-
plitude before computation. The maxi-
mum writing rate has often been defined, 
for a given lens and photographic emul-
sion, as that writing speed which pro-
duces a density of 0.1 above film fog. 
This density is considered to be the mini-

6 
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Figure 9. Sinewaves recorded from a 
P7 screen. Blurring is due to the long-
persistence component of this screen 

material 

mum usable density for photographing os-
cillograms by standard methods. 

Before making recordings, the character-
istics of the cathode-ray oscillograph and 
the cathode-ray tube must also be con-
sidered. In general, the most satisfactory 
phosphor for photography is the RMA 
Type 1311 screen. Because of its high ac-
tinic light output, it has the highest pho-

a• cue.« .••• ma ere. 

Figure 10. H and D curve for Lino-
graph Pan recording film. Arrow at 
left indicates toe of curve used for 

high-speed transients 

tographic efficiency of all the phosphors. 
A spectral-distribution curve of the light 
output of a Pli screen is shown in Fig-
ure 8. Note that the maximum emission 
occurs at 4300 Angstroms, which is 
roughly the point at which the more com-
mon photographic emulsions are most 
sensitive. Of course when the light output 

O for a given phenomenon is sufficient, any 
phosphor will produce satisfactory record-
ings for either stationary or transient 
phenomena. 

Frequently, the same oscillograph has 
to be used both for visual observation and 
for photographic recording. In this case, 
it is desirable to use a screen capable of 
efficient operation for both purposes. 
Two such screens are the RMA standard 
Types P2 and P7 screens. Since both are 
long-persistence screens, they ordinarily 
would not be satisfactory for photograph-
ing varying phenomena or for continu-
ously moving-film recordings. The persis-
tence of these screens would cause a blur-
ring of the recording. This is apparent 
from the oscillogram of Figure 9. Here 
this train of sinewaves was recorded from 
a P7 screen. This severe blurring could 
have been eliminated by the use of a blue 
filter of the proper spectral transmission 
between the cathode-ray tube and the 
camera. Thus the yellow, or long-persis-
tence component would have been filtered 
out, and only the blue, short-persistence 
component would have reached the cam-
era. 

In some cases the residual persistence 
of the P2 screen proves too long and 
therefore a very dark blue filter is re-
quired to remove completely any traces 
of persistence. This reduces the effective 
transmitted light to such an extent that a 
better alternative would be the use of 
the P7 screen in which the phosphores-
cence and fluorescence occur in rather 
widely separated positions of the spec-
trum. Using a photographic emulsion 
which is not sensitive to the persistent 
part of the radiated spectrum helps con-
siderably. 

Recording Materials 
Many problems of oscillograph photog-

raphy are simplified by the choice of the 
proper recording medium. The majority 

'—•• • • a .• •••• 8 a t• 
La« 'Mena 

Figure 11. A set of curves of the 
failure of the reciprocity law 
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of oscillograph-record cameras employ 
35-mm film. This almost universal choice 
stems largely from both economic and 
technical consideratións. A lens with, say, 
a one-to-one image-reduction ratio, a focal 
length sufficient to cover the entire us-
able area of the screen, and the aperture 
required for high-speed recording ( no 
greater than f/2.8, and preferably f/1.5) 
would be extremely expensive, and could 
not be justified by the majority of appli-
cations. On the other hand, a large selec-
tion of relatively inexpensive and fast 
lenses is readily available for 35-mm cam-
eras. Moreover, 35-mm film is extremely 
economical to use and is available at most 
local photographic-supply stores. Also, the 
greatest variety of emulsions is available 
in the 35-mm size. 

The image reduction ratio provided by 
lenses for 35-mm photography offers an 
increase by a factor of approximately 3 in 
image brightness, enabling the recording 
of higher writing rates for a given lens 
aperture. 

The emulsions most commonly employ-
ed for oscillographic photography are: 
Panchromatic — or red-and-yellow sensi-
tive, Orthochromatic — or blue-green sen-
sitive, and the so-called color-blind — or 
blue and ultra-violet sensitive emulsions. 
Orthchromatic and blue-sensitive films 
are advantageous when it is necessary to 
avoid response to the persistence, or yellow 
light. In addition, these films are easily 
handled in a darkroom under a safe-light, 
while panchromatic films must be han-
dled in total darkness. However, panchro-
matic films have the advantage, when it is 
desirable to photograph the persistent, or 
yellow, component of the image. Panchro-
matic films in 35mm size are also more 
readily available in local photo-supply 
shops. 
The fastest recording emulsions for os-

cillograph photography we have yet 
found are Linagraph Pan and Linagraph 
Ortho, manufactured by Eastman Kodak 
Co. When processed properly, Linagraph 
Pan can provide maximum photographic 
writing rates higher than those of Super 
XX. 

For many applications where a nega-
tive is not required, 35mm recording 

paper can supply direct paper recordings. 
Paper has the advantages of lower cost, C 
less processing time, and ease of reading. 
However, the fastest recording papers are 
slower than average films such as Pan-
atomic X. Table I shows a comparison of 
most of the available photographic record-
ing papers. The fastest paper-base emul-
sion was found to be Eastman-Kodak 
Type 697 which is only about 70% as 
fast as Panatomic X. 

TABLE I 

COMPARISON OF EMULSIONS 

Emulsion 
Type 

E.K. 
Pan.X 

Film 

Relative Emulsion 
Speeds determined 
from maximum 
.riting rates 

1 

Eastman Kodak 3 
Relative Emulsion 
Speeds for short 

exposure to 
blue light 

E.K. 1115 
Paper 0.4 80 

E.K. 697 
Paper 0.73 125 

E.K. 1127 
Paper 0.47 200 

E.K. 1057 
Paper 0.47 100 

Grant 633 
Paper 0.1 

Grant 635 
Paper 0.33 

Grant P235 
Paper 0.3 

I have used the terms "fast Film" and 
"film speeds"; perhaps these terms should 
be clarified, especially in their relation to 
oscillograph photography. The relation be-
tween photographic density and exposure 
is often expressed as a D vs. log E curve 
where: D equals the reciprocal of the 0 
logarithm of transmission (D=1/log T), 
and the exposure E equals light intensity 
multiplied by time ( E=It). This D vs. 

S 
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log E curve is frequently known as the 
H and D curve ( for Hurter and Drif-
field) . The H and D curve for Linagraph 
Pan film is shown in Figure 10*. Notice 
that the curve has a "toe" and a fairly 
linear long slope. The slope at any par-
ticular portion of this curve is called the 
gamma, and this gamma determines the 
contrast of a given photograph. From this 
type of characteristic curve many methods 
for specifying an emulsion speed, or in-
dex, have been derived. One method, for 
example, extends the slope of the straight 
line portion and derives a speed index 
(Inertia index) from the intersection of 
this line and the log-exposure scale. 

These ratings do not apply accurately to 
oscillograph photography, however, be-
cause of the extreme conditions under 
which exposures are often made. For ex-
ample, in recording high-speed transients, 
the exposure often occurs in the "toe" of 
the curve, approaching the density of the 
film base. Then again when exposing for 
stationary patterns, densities above 2 are 
not uncommon. 

One of the fundamental laws of pho-
tography, the so-called Bunsen and Ros-
coe Reciprocity Law ( 1876), states that 
for a given density the exposure or light 
intensity, multiplied by time, is a con-
stant. ( It=K ) In other words, for a 
given density the exposure time may be 
decreased if the light intensity is in-
creased proportionately. All deviations 
from this law are known as failures of the 
reciprocity law. With short exposure 
times this reciprocity law does fail. Fig-
ure 11 shows a set of curves illustrating 
this failure. It is evident that for a given 
density there is an optimum light intensity 
and exposure time. The importance of 
this effect is obvious when one realizes 
that the shortest exposure times are en-
countered in the photography of high-
speed transients. For example, for a sin-
gle transient, a writing speed of 400 
inches per microsecond represents an ex-
posure time of 10—" seconds for each 
individual portion of the photographic 
emulsion. 

*These curves are obtainable for various emulsions 
from their respective manufacturers. 

Processing Techniques 

The processing of most oscillographic 
negatives is the same as any standard pro-
cessing of 35mm film. Employing such 
a developer as Eastman Kodak D-76 will 
yield fine-grain oscillograms, even on 
35mm film. However, development time 
is not as critical as for conventional 35mm 
photographs because of the very limited 
density range required. Therefore f me-
grain development is very rarely neces-
sary in oscillography, and in actual prac-
tice faster developers are used so that 
a minimum of time is wasted in produc-
ing oscillograms. For example, in process-
ing 90 percent of the oscillographic re-
cordings at Du Mont Laboratories, the 
film is developed in either D-72, diluted 
1 to 1, at 68° F., for about 5 minutes, or 
in D-19, full strength, for 6 minutes. This 
fast development combined with fixing in 
fresh hypo of 5 to 10 minutes and wash-
ing for another 5 to 10 minutes supplies 
us with a dry oscillogram recording in 
about 30 minutes. 

For the processing of high-speed tran-
sient recordings, however, techniques not 
used in ordinary photography must be 
employed because of the unusual emulsion 
effects mentioned previously. The tech-
nique found most successful for processing 
high-speed oscillograms is to prolong the 
development time of the film in a high-
emulsion-speed developer, such as East-
man Kodak D-19. This development is 
usually much longer than the specifica-
tions of the film manufacturer. The prin-

Figure 12. An example of high-emul-
sion-speed development. Developing 
time was prolonged to achieve suffi-
cient density of the extremely rapid 

rise time 
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ciple of prolonging the development time 
is based upon raising the operating point 
of the emulsion on the H and D curve 
so that a greater slope or "gamma" is ob-
tained. Thus, in spite of the fact that the 
grain and the density of fog are raised, 
an optimum point of image density above 
fog is found. A development time of 9 
minutes, at 70° F., in D-19, has been 
found to give optimum results in raising 
the maximum photographic writing rate 
for a given camera and oscillographic 
equipment. An example of high-emulsion-
speed development is shown in Figure 12; 
here it was necessary to prolong the devel-
opment time in order to obtain sufficient 
density of the rise time in this oscillogram. 
Although the fog and grain in this oscillo-
gram are very high, the rise time of the 
pulse has been properly reproduced. 

Various other methods for increasing 
the maximum photographic writing rates 
have been attempted, such as: ( 1) hyper-
sensitizing the film before exposure by 
bathing, exposure to vapor, or exposure 
to light; ( 2) "Latensification" by bathing 
between exposure and development; ( 3) 
intensification after development. None of 
these techniques have been found to be 
as effective as a prolonged development, 
although intensification sometimes does 
produce an improvement. 

Chemical reduction, on the other hand, 
is a process very often employed to im-
prove the quality of recordings ( see fig-
ure 13). In oscillograph photography it 
is always preferable to overexpose. Over-
exposed negatives can easily be reduced 
in a chemical solution such as Farmers Re-
ducer*, with a resulting increase in con-
trast because of the elimination of base 
fog. In fact, chemical reduction always 
seems to improve an oscillogram except 
when the image density is very low. Vari-
ous reducer formulae have certain charac-
teristics which can be utilized to improve 
negatives. For example, there are so-called 
subtractive reducers which subtract equal-
ly from all densities; there are proportion-
al reducers which reduce all the densities 
in proportion; super-proportional reducers 

*Readily available from moat local photographic-
supply stores. 

which have a higher reduction ratio for 
the higher densities than for the lower 
ones; and sub-proportional reducers where 
the reduction ratio is greater for the lower 
densities than for the higher ones. 

Reduction of fog can also be accom-
plished by the use of fog-reducing agents, 
such as benzitriazol and 6-nitrobenzimida-
zol, which when added to developers in 
very small quantities enable further pro-
longing of development time without ex-
cessive fog. These anti-fog agents also 
serve to slow up a developer and, there-
fore, to increase the contrast when mak-
irig prints or lantern slides. For prints, 
glossy paper is always preferred, since the 
texture of other surfaces tends to obscure 
details of the pattern. 

Sources of Fog 
In the course of preparing oscillograms 

of either high-speed transients or station-
ary patterns, problems of undesired il-
lumination causing fog are often encoun-
tered. One source of fog is halation of 
either the film or the cathode-ray tube ele% 
spot. The effect of halo is shown in Fig-
ure 13. This particular halo was caused by 
the film being overexposed. Note that on 
the upper oscillogram the halo effect has 
been eliminated by chemical reduction. 
This chemical reduction, by virtue of the 
properties discussed above, eliminated the 
lower density fog which was the result of 
halation. 

Halo around the cathode-ray-tube spot 
is caused by total reflection beyond the 
critical angle at the glass-air surface. Im-

Figure 13. Two similar oscillograms, 
the lower of which was chemically re-
duced to eliminate the halo and to im-

prove the general contrast 

o 
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proved methods of screen coating have re-
sulted in less halo. Another method of 
reducing halo is to increase the thick-
ness of the glass in the cathode-ray tube 
so that it is as great as the nominal radi-
us of curvature. Since this is impractical, 
one of the experimental techniques has 
been to cement a thick, cup-shaped disc 
of clear plastic to the cathode-ray-tube 
face with a cement whose index of refrac-
tion was the same as that of the plastic. 
While this procedure is theoretically 
sound, the difficulty of processing makes 
its use impractical. 

However, the most practical way of re-
ducing halo normally, is to decrease the 
intensity-control setting of the oscillo-
graph to the point where adequate density 
is still achieved. The chemical reduction 
method mentioned above is also very use-
ful. 
An unusually severe example of halo is 

shown in the oscillogram of Figure 14. 

Cathode-Glow 
Another source of undesired illumina-

tion is "cathode glow". This effect is 
caused by the integration on the film, of 
light coming directly from the cathode of 
the electron gun. This light penetrates the 
screen and if the shutter of the camera 
is open for an appreciable length of time, 
serious fogging results. This effect is most 
severe when panchromatic film is used, 
particularly when it is given high-emul-
sion-speed processing. In this case the 
shutter cannot be left open for more than 
two seconds. An example of this "cathode 
glow" is shown in Figure 15. The fogging 
can be reduced or eliminated by either of 
several methods, or with a combination of 

sti\.1;111 

Figure 14. Illustration of excessive 
fogging owing to halo. Halo is caused 
by total reflection beyond the critical 

angle at the glass-air surface 

them. One method is to keep the shutter 
open for only the minimum practical time 
necessary to record the pattern. Another 
means is to use a blue-sensitive film which 
is insensitive to the red light of the 
cathode. Still another method is to use a 
blue filter between the camera and cath-
ode-ray tube. The cathode fogging in Fig-
ure 15 was eliminated by a blue filter 
used with orthochromatic film. Perhaps 
the best method, which completely re-
moves all cathode fogging, is to employ 
a cathode-ray tube with a metallized coat-
ing on the inside surface of the phosphor. 
This coating is opaque to light, yet trans-
parent to high-energy electrons. However, 
such a metallized coating is practical only 
in cathode-ray tubes operated at high ac-
celerating potentials. 

Another source of undesired illumina-
tion is stray emission. One form of stray 
emission is electron reflection from inter-
nal parts of the cathode-ray tube. For ex-
ample, the oscillogram of Figure 16 shows 
fogging at the top, caused by reflection 
from one of the deflection plates. Elec-
tron reflection can usually be prevented 
by proper positioning of the spot with the 

Figure 15. ( Left) An example of "cathode-glow". ( Right) Cathode-glow eliminated by 
the use of a blue filter. Recording on orthochromatic film also reduces this type of fog 
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Figure 16. Illustration of electron 
reflection 

positioning control of the cathode-ray os-
cillograph. Other forms of stray emission 
are due to the combination of a high-ac-
celerating field and secondary emission 
which cause bombardment of the screen 
by stray electrons or ions. Emission of 
electrons from intensifier bands of high-
voltage tubes cause similar disturbances. 
An example of this may be seen in Fig-
ure 17. Sometimes secondary emission can 
be reduced by "ageing" the cathode-ray 
tube at full operating potentials. Stray 
emission caused by high field intensities 
may be minimized by changing the dis-
tribution of accelerating voltage between 
second anode and intensifier. Fortunately, 
since these secondary electrons usually 
have a lower velocity, metallized screens 
are relatively opaque to them. 

Another source of stray light is some-
times encountered in the case of single-
transient exposures, due to the fact that 
the blanking gate causes transient changes 
in the grid-cathode voltage of the cath-
ode-ray tube. These changes cause an il-
luminated spot to appear at the edge of 
the pattern, as shown in Figure 18. Tran-

Figure 17. Fogging owing to second-
ary emission from the intensifier bands 

of the cathode-ray tube 

sients in the grid-cathode voltage some-
times are caused by surges in the line 
voltage. This type of fogging can be 
minimized by turning the cathode-ray 
tube at average brightness down to such 
a value that no transient occurring can 
produce a stationary spot. 

Fogging can also be caused by external 
light. An oscillograph camera should in-
clude a light shield between the camera 
lens and the cathode-ray-tube screen. 
Sometimes fogging will ocur due to light 
that enters through a viewing port in 
this light shield. Such viewing ports 
should be equipped with shutters, or with 
red or amber filters so that only light to 
which the film is insensitive can enter 
the light shield and reflect into the camera 
lens. Enough yellow light is emitted from 
the cathode-ray-tube phosphor so that the 
trace can be viewed through this filter. 
Fogging as a result of stray light from 
the incandescent filaments of tubes in the 
oscillograph can be eliminated by a blue 
filter placed at the face of the cathode-
ray tube, and by use of orthochromatic 
film. 

Because of the high voltage used in 
oscillographs designed for high-speed 
transients, unusual difficulties are some-
times encountered with static exposures 
on the film due to leakage of electrical 
charge. To avoid this, all metal parts, such 
as the pressure plate and film gate, should 
be grounded to a common point, with 
the oscillograph. An example of static 
fogging is shown in the oscillogram of 
Figure 19. 
Under certain conditions, X-ray fogging 

may occur due to the high accelerating po-
tentials used. The X-rays generated are 
generally so soft that they will not pene-
trate the cathode-ray tube or the camera. 
Any X-ray fogging usually originates out-
side the camera or cathode-ray tube from 
sources such as rectifier tubes or high-
voltage test equipment. Simple shielding 
can nearly always eliminate this. 

Continuous-Motion Recording 
Generally speaking, there are two types 

of oscillographic photography: continu-
ous-motion and single exposure. Continu-
ous-motion recording, is, as the name im-

g"*‘ 

o 
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Figure 18. Brilliant spot in oscillogram at left is caused by a transient in the grid-
cathode voltage of the cathode-ray tube. Spot was minimized in the oscillogram at right 

by reducing the intensity. 

plies, the technique of moving a film 
strip continuously across the focal plane 
( not as in the case of moving-picture pho-
tography, where the film undergoes a 
succession of rapid pull-down periods). 
The obvious method for using a continu-
ously moving film recorder is to run the 
film in such a direction that it provides 
the time base. 

However, for many applications, such 
as recording of high frequencies or of 
very narrow pulses, this becomes imprac-
tical because of the tremendous speeds re-
quired. Film speed in a moving-film cam-
era is not so great a limitation for high-
frequency recording if the oscillograph 
sweep is operated to provide a time base 
perpendicular to the length of the film. 
This results in a recording where con-
secutive sweeps appear across the width 
of the film and are separated by a dis-
tance depending upon the repetition rate 
of the sweeps and the speed of the mov-
ing film. A comparison of the two meth-
ods for recording on moving film is 
shown in Figure 20. Note that when the 
oscillograph's sweep is used to provide the 
time base, the pulses can be expanded 
much further, more detail can be seen, 
and more efficient use is made of the to-
tal area of the film. The film speed neces-
sary to achieve a desired separation be-
tween consecutive traces mai' be found 
from the formula: 

HF 

where S equals the film speed in inches 
per second, H equals the maximum height 
of the pulse or sine wave which is to be 
recorded from the cathode-ray-tube screen, 
M is equal to the optical-reduction ratio 
of the camera lens, and F is equal to the 
frequency of repetition of the sweep in 
cycles per second. This method of record-
ing is often used in biological research, 
using cathode-ray oscillographs and re-
cording cameras. As an example, Figure 
21 shows a recording, made by this meth-
od, of the action potential of a frog's 
sciatic nerve. In this recording a tremen-
dous number of pulses have been record-
ed on a given length of film by allowing 
the images of the pulses to interlace, as 
can be seen in the oscillogram. 

When a phenomenon contains both 
high-frequency and low-frequency compo-

Figure 19. An example of static fog. 
Proper grounding of camera elements 

eliminates this type of fog 
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Figure U. A comparison of two 
methods of continuous-motion record-
ing. At top, film motion provided the 
time base. Below, oscillograph sweep 

was employed 

nents, the problem of recording them be-
comes rather complicated. Such a pattern 
is shown in Figure 22, where the begin-
ning of the transient is a high-frequency, 
shocked oscillation changing abruptly to 
a very-low-frequency oscillation. The most 
satisfactory method for recording this type 
of phenomenon is to trigger a single 
sweep of the oscillograph, which sweep is 
of proper speed and direction to expand 
the initial, high-frequency part of the 
transient. At the end of its sweep, the 
spot remains stationary without blanking 
out, while the motion of the film, which 
is relatively slow, provides the time base 
for displaying the low-frequency part of 
the phenomenon. The resulting oscillo-
gram appears in Figure 23. This technique 
has many useful applications because it 
can be modified in several ways so that 
the oscillograph's sweep can be used to 
increase or decrease the effective speed 
of motion of the film. Probably the great-
est advantage of this technique is that it 

results in more economy of film, by mak-
ing it unnecessary to use great lengths of 
film to resolve properly the high-frequen-
cy transient phenomena. In order to in-
terpret this type of recording subsequent-
ly, it is necessary to provide a calibration 
for time on the film, so that the correct 
perspective is attained when studying the 
oscillogram. 

Calibration 
To evaluate oscillograms quantitatively, 

it is useful to have amplitude calibration, 
time calibration and identification of the 
recording on the negative itself. Ampli-
tude calibration can be recorded on the 
film directly, by double exposing a known 
voltage from a voltage calibrator. Ampli-
tude calibration can be made more useful 
by superimposing upon the oscillogram 
rectangular or polar coordinates, as shown 
in Figure 24. This can be accomplished 
by making a double exposure of a ruled 
transparent scale, illuminated from be-
hind, or by the use of an edge-illuminated, 
clear plastic scale. Another method for 
amplitude-calibrating oscillograms is to 
produce a matrix, as in Figure 25, of dots 
on the cathode-ray-tube screen, with ac-
curately known, vertical and horizontal, 
stepped voltages. A recording is then 
made of this matrix. The advantages of 
such a matrix are that non-linear deflec-
tions caused by cathode-ray tubes or as-
sociated amplifiers are indicated by this 
method. The matrix can be used for cali-
brating the oscillogram by placing the 
negative of the matrix over the negative 
of the oscillogram. 

Time calibration is made either by 
bright or dark markers on the oscillogram 

mee - mum 

',ewe 

\me 

I nzur, 2 I. An oscillogram of nerve reaction potentials, showing interlacing of patterns. 
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Figure 22. Shock transient and subse-
quent oscillations of a coil spring, dis-
played without use of the oscillograph 

sweep 

trace, by vertical pips, or by oscillations 
produced on a base line above or below 
the oscillogram. Samples of intensity 
markers produced by modulating the cath-
ode-ray-tube grid or cathode are shown in 
the oscillograms of Figure 26 and 27. 
Either bright or dark markers can be used, 
but dark markers sometimes obscure im-
portant information. Note that in one os-
cillogram overshoot of the pulse is not 
visible because a dark timing marker oc-
curred at this point, while in the other 
oscillogram the timing marker brightened 
the beam at this point. An example of 
time calibration using vertical pips is seen 
in Figure 26. 

Identification of the data associated 
with an oscillogram should properly be 
recorded on the film to which it belongs, 
so that it is a permanent part of the nega-

Figure 24. Quantitative analysis is fa-
cilitated by double-exposing calibrated 

scale onto oscillogram 

Figure 23. Same pattern as Fig. 22. 
Oscillograph sweep was used in addi-
tion to film motion to display initial 

portion 

tive. Recording of data by just writing on 
the film after it is processed can result 
in errors; and it is not permanent. Proper 
photographic identification is accomplish-
ed by writing data on an illuminated, 
ground-glass surface, and by double-ex-
posing this upon an unused corner of the 
oscillogram or upon the following frame. 

• • • 

Effort to develop the best in photo-
graphic equipment for oscillographic re-
cordings, has removed most of the diffi-
culties which were previously encountered 
in such work. Today, excellent recording 
of practically all oscillographic phenomena 
may be obtained, provided the proper at-
tention to formulated techniques is ob-
served. Moreover, while the recording of 
oscillograms is essentially a photographic 
operation, one should always bear in mind 

Figure 25. A matrix of dots which 
can be used for time calibration by 

superimposing on negative 
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Figure 26. An example of intensity. 
modulated timing markers, which 
brighten the trace at known intervals 

the nature and characteristics of oscil-
lographic equipment. 

Mr. H. P. Mansberg is an Electronic 
Engineer with the Applications Section, 
Instrument Division, Allen B. Du Mont 
Laboratories, Inc., and is the author of 

Figure 27. Intensity-modulated timing 
markers that blank the trace. Note that 
overshoot is obscured by one marker. 

numerous articles and papers on oscil-
lographic photography. 

This article was adapted from a paper 
delivered by Mr. Mansberg during a Sym-
posium on Oscillography, conducted by 
Allen B. Du Mont Laboratories, Inc., for 
the New Jersey Chapter of the A.I.E.E. in 
October, 1949. 
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ASSISTANCE 

(Continued from Page 2) 

Since our publication is a service and not 
a profit-making organ, we can not pay for 
any contributions. Of course, all work will 
be properly accredited. 

Contributions should be as complete as 
possible, including description and speci-
fications. Whenever possible, circuit 
diagrams and oscillograms should be en-

closed. The roughness of the copy is of 
little importance. 

The Oscillographer is hopeful that its 
subscribers will heed this invitation for 
contributions. For we have always envis-
ioned the true purpose of this publication, 
as a clearing house for new developments, 
applications, and techniques in the rapidly 
growing field of oscillography. Certainly 
in such a program the interested subscrib-
er must play an active part. 
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Average Exposure Guide For Du Mont 
Cathode-ray Oseillographs 

WITH STATIONARY PATTERN OF TEN SINEWAVE CYCLES ON SCREEN 

MEDIUM INTENSITY SETTINGS 

E. K. Panatomic-X Film D-76 Developer-14 Minutes 

For E. K. Type 1116 Paper—use twice the listed exposure 

For E. K. Super XX, Linagraph Ortho or Linagraph Pan and D-19 Developer, use IA of the listed exposure 
or two diaphragm stops higher. 

Du Mont 
Oscillograph, Cathode-ray Accelerat- Diaphragm 
Type No. Tube ing Voltage Setting 

Exposure 

Seconds 

Sweep 
Frequency 

cps 

208-B 5LP11-A 1400 5.6 1 15- 30.000 
241 5JP11-A 1500 5.6 1 15- 30,000 
247 5CP11-A 3000 8 142 60- 30,000 
247-A+263-B 5RP11-A 11,550 16 .1,e2 60- 30,000 
248 5JP11-A 4000 11 3,e, 60-100,000 
248-A+263-B 5RP11-A 12.000 16 % 60-100,000 
250-A 5CP11-A 3200 8 ah 1-150.000 
250-AH-I-263-B 5RP11-A 13,700 16 34 1-160,000 
256-D 5CP11-A 4000 11 4. 80- 2300 
274-A 5BP11-A 1000 4 1 60- 30,000 
275-A 5CP11-A 3000 8 1 1-60 
279 5SP11 4500 9 15- 30,000 
280-A 5XP11-A 11,900 16 34 30 
288-A 5XP11-A 19,000 16 1, 30 , 
281-A 5RP11-A 8000 16 60 
281-A+263-B 5RP11-A 14,000 16 4 4 60 
281-A+286-A 5RP11-A 29.000 16 1/ 60 
294-A 5XP11 12.000 16 1/2 10-150.000 
304 5CP11-A 1780 5.6 1 2- 30.000 
304-H 5CP11-A 3000 8 % 2- 30,000 

NOTE: for sweeps slower or faster than those given, decrease or increase (respectively) the exposure 
proportionately. 

AVERAGE SINGLE TRANSIENT RECORDING SPEEDS OF DU MONT CATHODE-RAY 

OSCILLOGRAPHS 

For Eastman Kodak Linagraph Pan (5244) and D-19 Developer — 9 minutes. 

For Eastman, Kodak Super XX-Developed in D-19 Maximum Photographic Writing Speeds will be slightly 
less than the given values. 

Oseillograph 
Type 

Maximum Maximum Photographic 
Accelerating Writing Speed With 
Potential Pll Screen, In./user 

Tube Volts 
Type El), Eb, F/2.8 F/1.5 

208-B 5LP11-A 1120 1400 0.08 0.3 
241 5JP11-A 1100 1500 0.08 0.3 
247 5CP11-A 1550 3000 0.8 2.8 
247-A+263-B 5RP11-A 1550 11,660 10 35 
248 5JP11-A 2000 4000 1.2 4.2 
248-A+263-B 5RP11-A 2000 14,000 20 70 
250-A 5CP11-A 1700 3200 1 3.5 
250-AH+263-B 5RP11-A 1700 13.700 10 35 
256-D 5CP11-A 2000 4000 1.2 4.2 
274-A 5BP11-A 1000 1000 0.04 0.14 
275-A 5CP11-A 1500 3000 0.8 2.8 
279 5SP11 1700 4500 1.6 5.6 
280-A 5XP11-A 1900 11,900 40 140 
281-A 5RP11-A 4000 8000 40 140 
281-A-1-263-B 5RP11-A 4000 16,000 60 200 
281-A+286-A 5RP11-A 4000 29,000 80 280 
288-A 5XP11-A 1900 19,000 50 175 
294 5XP11-A 1700 12,000 10 35 
304 5CP11-A 1400 1780 0.09 0.4 
304-H 5CP11-A 1400 3000 0.8 2.8 
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A Single-Sweep Triggering Circuit 
By M. Maron 

It is sometimes necessary to examine 
on the oscillographic screen the starting 
portion of a wave train such as that shown 
in the oscillogram of Figure 1. If the 
occurrence of the phenomenon is not fully 
under the operator's control, numerous 
difficulties arise in the proper presenta-
tion of the pattern. If a repetitive sweep 
is employed, the starting portion of the 
wave is obscured by the steady-state por-
tion, and no accurate examination is pos-
sible. If a driven sweep is used to examine 
just the starting portion, two obstacles are 
encountered: 

1. The single sweep continues to be 
triggered by the cycles of the steady-state 
portion of the wave train. Thus, the steady 
portion again obscures the starting por-
tion, as demonstrated in Figure 2. 

2. The single sweep on the majority of 
oscillographs can be adjusted to trigger 
on either a positive or a negative signal, 
but not both. It must, therefore, be known 
in advance whether the signal to be ex-
amined starts with a positive or negative 
slope. If, with nothing known about the 
signal to be examined, the single sweep 
is adjusted to trigger on a positive signal, 
and the unknown signal starts with a 
negative slope, then the sweep will not 
be triggered until after the slope of the 
signal becomes positive. Thus a consider-
able portion of the first cycle of the signal 
under examination will be lost. 
The circuit shown in Figure 3 was de-

Figure 1. Wave train displayed, using 
the single-sweep triggering circuit. 

Compare with Figure 2 

[Editor's note: Frequently tests and 
measurements performed with the cath-
ode-ray oscillograph may be greatly facili-
tated by the use of various accessory de-
vices. Limiter and clipper circuits, delay 
lines, special sweep synchronizing and 
triggering circuits, voltage calibrators, bal-
anced-input adapters, transducers, and at-
tenuators are but a few examples. The 
following article is the fourth of a series 
describing the design and function of such 
accessory devices.1 

veloped by the Applications Engineering 
Section of the Instrument Division of 
Allen B. Du Mont Laboratories, Inc., to 
overcome the above difficulties. This cir-
cuit provides a single negative pulse to 
trigger the single sweep at the start of 
such a wave pattern, regardless of the 
polarity of the initial slope of the signal. 

The negative output pulse is produced 
by the firing of the thyratron, V3, ( See 
Figure 3). When the thyratron fires, its 
anode voltage drops. This drop in voltage 
becomes a sharp, negative pulse after 
coupling through the 29oo-,f output 
capacitor. 

The thyratron must be arranged to fire 
as soon as possible after the start of the 
wave train under examination. The greater 
the delay in firing, the greater is the 
portion of the waveform that is lost. The 
thyratron will fire as soon as its grid 
voltage reaches the critical level. Thus, 

Figure 2. Same wave train as Fig. 1, 
displayed without single-sweep trigger-

ing circuit' 

\Bel 
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the more the signal under investigation is 
amplified before reaching the grid of the 
thyratron, the sooner the grid voltage of 
the thyratron will reach the critical ampli-
tude and cause the thyratron to fire. In 
the circuit 0:: Figure 3, tube Via provides 
an amplification of about 15. 

In order that this circuit will operate 
with either a positive or negative input 
signal, the stages V lb, V2a, and V2b 
are included. As is apparent from the 
schematic of Figure 3, any signal applied 
to the grid of Via and appearing ampli-
fied at the grid of V lb, will appear also 
at the plate and cathode of V lb, as two 
signals equal in amplitude and opposite 
in phase. Whichever of these two signals 
is positive will pass through one section 
of the diode, V2, and appear on the grid 
of the thyratron, causing the thyratron to 
trigger. Thus, regardless of the polarity 
of the input signal, this circuit will pro-
duce a sharp, negative trigger pulse. 

Once the thyratron begins to conduct, 
it will continue so until its anode voltage 
is reduced to the extinction point. It 
would seem that all that must be done 
to extinguish the thyratron would be to 
short the anode to ground momentarily. 
This is not the case, however, as soon as 
the short is removed, the sudden increase 
in plate voltage couples to the grid of 

2pf 
200 

INPUT 0-1 

.5 MEG 

2500 
I W 

f 

1pf 

2500^• I W I  100K 

V2 B 

6146 

the thyratron as a strong positive pulse, 
causing the tube to conduct again. 

This difficulty may be overcome by the 
insertion of a 290014 capacitor between 
the anode and ground, rather than short-
ing the anode directly to ground. At the 
instant the capacitor is inserted, the anode 
voltage drops practically to zero, extin-
guishing the thyratron. The capacitor then 
charges up gradually, becoming almost 
fully charged in a fraction of a second, 
a time interval long enough to eliminate 
entirely the possibility of a positive pulse 
coupling onto the grid of the thyratron. 
When the capacitor is removed from the 
circuit, there is practically no change in 
the voltage level of the anode of the 
thyratron, since the capacitor has already 
been almost fully charged to the level of 
the anode. Thus, again, there can be no 
positive pulse developed on the grid of 
the thyratron, and the tube will remain 
extinguished. 

In this circuit, a momentary contact 
switch is employed to insert the capacitor. 
A 2.7 megolun resistor is connected across 
the capacitor when the switch is open. 

Mr. M. Maron is an Electronic Engi-
neer with the Development Engineering 
Section of the Instrument Division of 
Allen B. Du Mont Laboratories, Inc. 
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Figure 3. Schematic diagram of single-sweep triggering circuit. 
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THE DU MONT TYPE 5XP - CATHODE-RAY TUBE 

The Du Mont Type 5XP- is the most 
sensitive cathode-ray tube commercially 
available today. With a second anode 
potential of 1000 volts, and a third anode 
potential of 2000 volts, as little as 12 
volts will produce a full inch of vertical 

Figure 2. Electron-gun and deflection-
plate structure of the Du Mont Type 

5XP- Cathode-ray Tube 

---

Figure 1. Du Mont Type 5XP-
Cathode-ray Tube 

deflection. Even when the tube is operated 
with a third-anode potential of 20,000 
volts, as little as 46 volts will produce an 
inch of vertical deflection. 

Externally, the Type 5XP- is similar 
to the Du Mont Type 5RP-A Cathode-ray 
Tube, the chief difference being the fact 
that the Type 5XP- is 7/8-inch longer. 
Except for the deflection factors, electrical 
specifications for the two tube types are 
similar. • 

The extremely high sensitivity of the 
Type 5XP- Cathode-ray Tube is the 
result of a unique electron gun and de-
flection plate structure. As visible in 
Figure 2, the vertical deflection plates of 
the Type 5XP- are unusually long, and 
the spacing between them is unusually 
small. Yet capacitance between Dg and 
D4 is held to 1.7 uuf. 

Satisfactory operation of the Type 
5XP- at high ratios of third-anode to 
second anode voltages is another feature 
of the Type 5XP-, with ratios as high 
as 10 to one being feasible. 
When operated at high accelerating 

potentials, the light output of the Type 
5XP- is sufficient for the observation 
and photographic recording of high-speed 
single transients, and for high-frequency 
applications in general. Also, the high 
light output permits the use of the Type 
5XP- in conjunction with the Du Mont 
Type 2542 Projection Lens, for project-
tion oscillography. 

In order to keep interaction between 
the deflection-plate pairs to a minimum, 
an electrostatic shield is placed between 
them. 
The Type 5XP- High-sensitivity Cath-

ode-ray Tube is now employed in the 
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THE DU MONT TYPE 2547 CABLE AND 

TYPE 2546 CHASSIS CABLE 

The Type 2547 High-voltage Cable and 
the Type 2546 Chassis Cable Connector 
are specially designed for use with cath-
ode-ray oscillographs in which it is neces-
sary to take accelerating voltage from one 
chassis to another. 
The Type 2547 High-voltage Cable is 

six feet in length, and is flexible. It con-
sists of a stranded wire conductor and a 
braided copper shield, enclosed in an in-
sulating jacket of synthetic rubber. The 
cable is equipped with a female connector 
at one end, for attachment to the Type 
2546 Chassis Cable Connector. The Type 
2547 carries a termination at the other 
end which attaches to the source of high 
voltage. The connections of this cord set 
use standard Type AN-24 Shells. This 
cable is designed to carry up to 25 kilo-
volts, dc, at low current values, with 
minimum corona loss. It is used present-
ly in the Du Mont Types 248-A, 250-H, 
281-A, 280-A, 263-B and 286-A instru-
ments. 
The Type 2546 Chassis Cable Connec-

tor is constructed to mount on the chassis 
of the instrument in which the high volt-
age is to be used. This male connector in-
cludes a cast aluminum mounting shell 
consisting of a receptacle approximately 
11/2  inch 0.D., and a mounting plate ap-
proximately 13/4 inch square with four 
No. 6 mounting holes; a male plug en-
closed in molded rubber; and a three-foot 
lead-in of stranded copper, encased in 
synthetic rubber. 
The mating surfaces of the High-volt-

age Cable and Chassis Cable Connector 
are molded of a specially compounded 
synthetic rubber, and they are slightly con-

CONNECTOR 

Figure 1. Type 2547 High-voltage 
Cable 

vex in shape. Thus, when the surfaces are 
drawn tightly together, all air is excluded 
from the joint. This is essential to satis-
factory operation, since air pockets would 
cause corona, and possibly break-down 
across the mating surface. 

These two units now can be purchased 
from Du Mont for use in the assembly 
of laboratory equipment requiring the 
transmission of low currents at high po-
tentials from one chassis to an other. 

Figure 2. Type 2546 Chassis Cable 
Connector 

Du Mont Types 280-A, 288-A and 294-A 
Cathode-ray Oscillographs. In addition, in 
special cases, it has been installed in such 
instruments as the Du Mont Type 256-D 
Cathode-ray Oscillograph and the Du 
Mont Type 281-A Cathode-ray Indicator. 
The Type 5XP- may generally be in-
stalled in instruments presently employing 
the Type 5RP-A Cathode-ray Tube, with 

minor mechanical modifications, and fre-
quently it may be used in place of the 
Type 5CP-A, with somewhat more ex-
tensive modifications. 

For additional information on the Du 
Mont Type 5XP-, and on its use, write 
the Instrument Division, Allen B. Du 
Mont Laboratories, Inc., 1000 Main Ave-
nue, Clifton, New Jersey. 
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SUPPLEMENTARY LENS 

(Continued from Page 2) 

serves as a guide in selecting the proper 
supplementary lens for a given application. 

This graph shows the focal length of 
the supplementary lens ( given in diop-
ters) required for a given object:image 
ratio or field size, and the distance at 
which the object will be in focus. To 
obtain the number of diopters required 
for a specific object:image ratio or field 
size, project a vertical line from the ob-
ject:image scale to the diopter curve, and 
a horizontal line from there to the positive 
or negative diopter scale. To obtain the 
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O 

focal distance for this case, project a 
vertical line from the diopter curve to the 
distance curve and from the point located 
on the distance curve, project a horizontal 
line to the distance scale. It will be noted 
that for most integral object:image ratios, 
the diopter lens required is not an integral 
number. Although lenses of any strength 
can be supplied by most optometrists, it 
is preferable to obtain a standard supple-
mentary lens and to use the corresponding 
object:image ratio closest to the desired 
one; or with a standard supplementary 
lens, the focus of the camera lens may be 
readjusted slightly to obtain the desired 
object:image ratio. 
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Figure 1. Graph for determining proper supplementary lens for a given applicat:on. 
This graph may be employed for the Du Mont Type 314-A Oscillograph-record Camera, 

or any other camera employing a lens having a focal length of 50 mm 

22 



o 

o 

o 

THE MEN BEHIND 

Carl Berkley, Head 
of the Applications 
Engineering Section 
of the Instrument 
Division, was born 
in New York City in 
1917. He attended 
the College of the 
City of New York. 
From 1936 to 1938, 

he was a motion picture camera man at 
the Browning Studios, and in 1938 and 
1939, he was a teacher of photography in 
the New York public schools. From 1939 
to 1941, Mr. Berkley served as a tech-
nician engaged in biological research and 
exhibit work in the Laboratory of Experi-
mental Biology at the American Museum 
of Natural History in New York City. 
In 1941, he was employed at the Agfa-
Ansco Company, Binghamton, New York, 
where he was engaged in the development 
of multi-layer color films. 

Mr. Berkley has been associated with 
Allen B. Du Mont Laboratories, Inc. since 
1942, in engineering and applications 
work on cathode-ray tubes and instru-
ments. In 1947 he assumed the duties of 
Head of the Applications Engineering 
Section. 

Rudolph H. Arp, 
Head of the Instru-
ment Test Depart-
ment, was born in 
New Jersey in 1917, 
and was educated in 
the public schools of 
Clifton, New Jersey. 
Upon graduation, the 
New York Electrical 

School in 1927, Mr. Arp entered the radio 
servicing field, and he was thus engaged 
when he joined Du Mont Laboratories in 
1942. Mr. Arp was first a member of the 
Instrument Test Department, and served 
subsequently with the Instrument Service 
and Teleset Service Departments. He was 
placed in charge of the Instrument Test 
Department in 1947. 

OUR PRODUCTS 

Grover C. Sey-
mour, Manager of 
the Instrument Ser-
vice Department, was 
born in Holyoke, 
Massachusetts, in 
1880, and was edu-
cated in the schools 
of Massachusetts and 
New Jersey. 

Mr. Seymour joined Du Mont Labor-
atories in 1944, as an applications en-
gineer, and, until the end of the war 
worked as assistant to Mr. Leonard F. 
Cramer*. Mr. Seymour was then trans-
ferred to assist in the expediting of the 
manufacture of cabinets for television 
receivers. 

In October, 1947, Mr. Seymour was 
appointed his present post of Manager 
of the Instrument Service Department. 

C. P. Martin, Pur-
chasing Agent of the 
Instrument Division, 
was born in New 
York City in 1908 
and attended All Hal-
lows Institute and 
Fordham University. 
After several years 
with a stock broker-
age firm he entered the real estate business 
and was in charge of contract placement 
and procurement of materials and supplies. 

He joined Du Mont in 1944 as a buyer 
and expediter. When the Purchasing De-
partment was decentralized in February 
1943, he was assigned to the Instrument 
Division as Senior Buyer. In February 
1950, he was appointed Purchasing Agent 
of the Instrument Division. 

*for biographical sketch of Mr. Cramer, iv.•e The 

Oscillographer, Vol. II, No. 3, 1949; Page 2. 
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VISITORS FROM ABROAD 

The Instrument Division of Allen B. 
Du Mont Laboratories, Inc., has, since the 
last publication of the Oscillographe?, had 
the honor of entertaining the following 
vi -itors from abroad: 

Mr. Claes Akerbald, Consulting Engineer 
of Ana Aktiebolag, Stockholm, Sweden. 

Prof. E. Baumann, E.T.H. Zurich, 
Switzerland. 

Capt. Pierre J. Bu'oz, Ministere de 
l'Air, French Army, Paris, France. 

Prof. H. Horinder, University of Upp-
sala, Uppsala, Sweden. 

Gunnar Johnson, Radio Research En-
gineer of Luxor Radio, A.B., Motala, 
Sweden. 

David Malmquist, Ph. D., Geophysicist of 
the Boliden Mining Company, Boliden, 
Sweden. 

Dr. Marsili, Chief Engineer and member 
of the Board of Directors of the San 
Giorgio Company, Genoa /Sestri, Italy. 

Mr. George H. Sample, of Sample House, 
Melbourne, Australia, Du Mont's Aus-
tralian Rep:esentative. 
A. Serras, Casa Serras, Lisbon, Portu-

gal. 
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