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6. Measuring System on Potentiometers 
The potentiometer type of Dynamaster uses 
the null-balance potentiometer circuit. 
From the s i mpl ified sc hematic w ir ing 
diagram (Fi g. 2) it will be noted that 
the measuring element is wired in series 
·Hi th the potentiometer circuit, Syncro
verter contacts and primary �inding of the 
input trans former, Thi s  means that an 
open circuit anywhere in the measuring 
circuit, slide wire, Syncroverter contacts 
or primary winding of the input trans
former will produce the same result: no 
error signal in the circuit and conse
quently no output from the amplifier to 
the bal a nc i n g  motor. 

Check carefully the particular measur
ing element used to see that it is func
tioning correctly. Check particularly the 
wiring connections at both the measuring 
element and the instrumenc. Disconnect 
the measuring-eleme nt l eads from the 
instrument and connect them to a potentio
me tri c test set t o  b e  sure tha t t h e  
measuring element is producing the volt
age required for the existing condicions. 
See separate instructions covering ser
vicing and checking procedures for the 
parti c u la r  m e a su ring element u s e d .  

Caution: Never put an ohmmeter across 
any part of the measuring system without 
first disconnecting the input leads to the 
Syncroverter swi tch. The reason for this 
is that the otillTilleter produces a relatively 
high current and would darr.age the Syncro
verte r c o n ta c ts .  

Assuming that the measuring element 
and its leads have been eliminated as the 
source of tro uble, proceed as follows: 
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a. Check battery voltage (1.5 or 6.0 
volts depending u pon the instrument). 

b. C h e ck standard-ce ll voltag e 
(1.0185 to 1.0195 volts). 

c. C hec k v o ltag e across E spo ol 
(1.0185 t o  1.0195 volts). 

d. Check contacts on standardizing 
relay to see that they make good contact. 
This may b e  done by pushing the contacts 
down w i th a non-metallic object. The 
contacts may be cleaned with carbon tetra
chloride or other solvent if they appear 
dirt y .  

e. Check to see that the slide-wire 
brus h arm makes good contact with the 
slide wire. Try cleaning slide wire with 
carbon tetrachloride or other solvent. 
Allow to dry . Then apply a small amount 
of vaseline to slide wire and w ipe off 
exce s s  w it h  a c l e a n  cloth. 

If all of the above c hecks have been 
performed and the instrument still fails 
to function, the possible fault ma y be 
either an open 'circuit or a short circuit 
somew here in the measuring system. Look 
for l oose or poor connections or possibly 
a dab of s older that might short out two 
conne ct i o n s .  

7. Measuring System on D-C Bridges. 
From the s implified schematic diagram 
( Fig. 3) it will be noted that the measur

ing element is wired so a s  to form one 
leg of t h e  br i d g e . An o p e n  c ircuit 
any where in the bridg e will produce an 
infinite resistance, driving the pen to 
the top or bottom of the scale depending 
upon what portion of the bridge is open
circuited. If an open circuit is sus
pected, it can easily be checked with an 
ohmm e ter. See s eparate � nstructions 
covering serv1c1ng and checking procedures 
for the particular measuring element used. 

Caution: Never put an ohmmeter across 
any part of the measuring system without 
first disconnecting the input leads to 
the Syncroverter switch. The reason for 
this is that the ohmmeter produces a rela
tively high current and would damage the 
Sync r ov e r t e r  c on tacts. 

Assuming that the measuring element 
and its leads have been eliminated as the 
source of trouble, proceed as follows: 

a. Check output voltage of power pack 
(7 to 9 v o lt s  d-e ) . 
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b. Check to see that the slide-wire 
bru s h  arm makes good c ontact with the 
slide wire. Try cleaning slide wire with 
carbon tetrachloride or other solvent. 
Allow to dry. Then apply a small amount 
of vaseline to slid e  wire and wipe off 
exc e s s  w i th a c l e a n  c l ot h. 

If all of the above checks have been 
performed and the instrument still fails 
to function, the possible fault may be 
either an open circuit or a short circuit 
somew here in the measuring system. Look 
for loose or poor connections or possibly 
a dab of solder that might short out two 
connec t i o n s .  

The Bristol Company 
Waterbury 20, Connecticut 

0. Repairs, Correspondence and Shipping 

If the Dynamaster cannot be repaired 
with the information furnished in t his 
instruction, it should be shipped to the 
nearest Company B ranch or Main Factory 
for repair or replacement. Do not ship 
instruments to Branch Offices. Be sure 
to mark your r eturn address plainly. 

In all correspondence please mention 
the instrument model and serial number 
(a s  listed on i ts nameplate ) a nd your 

repair order number. Address all corres
pondence to the Bristol Company Branch or 
Main Offices, a list of which is found in 
all instruction manuals. 

Printed in  U.S. A. 
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measuring element changes, current flows 
in the bridge and a d-e voltage unbalance 
fs created in the bridge circuit. This 
d-e voltage unbalance is converted to an 
a-c voltage unbalance by the Syncroverter 
switch. The Syncroverter a-c unbalance 
output voltage is then increased by an 
input transformer ar preamplifier before 
being amplified by the electronic ampli
fier to � power level sufficient to oper
ate the balancing motor. The balancing 
motor adjusts the sliding contact on the 
slide wire to restore electrical balance 
in the bridge circuit a�d simultaneously 

PART II 

A. Unpa cking the Instr ument 

Do not throw away the packing material 
until you have found the mounting brackets 
and screws as shown in the mounting-dimen
sion drawing, and the other accessories, 
such as ink, charts, spare parts, etc. 

B. Locating and Mounting the Instrument 

The Dynamaster may be surface mounted 
o r  flush panel mounted. Although the 
instrument is exceptionally free from the 
effects of dust, dirt, vibration, cor
rosive fumes and extremes of temperature, 
it s hould be located as remotely as pos
sible from such unfavorable conditions. 
The location should also be convenient 
f o r  s er v i c e  and gener al utilit y .  

The instrument sho�ld b e  reasonably 
level. Proper clearance should be allowed 
between the Dynamaster and other instru
ments on the wall or panel, and clearance 
must be given at the bottom of the case 
fo r the wiring or p iping connections. 

c. Exter nal Wiring a nd Piping 

Before connecting any wiring to the 
Dynamaster, check the voltage and frequen
cy listed on the nameplate of the instru
ment. T o  connect the Dynamaster to a 
voltage greater than 120 volts, a suitable 
stepdow n  tr ansformer must be used. A�l 
wiring connections are made on the terml
nal strips mounted inside on the back of 
the case. The terminals are readily ac
cessible by opening the door of the Dyna-
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moves the pen and pointer to record and 
indicate, on the chart or scale, the value 
o f  t he var iable bei ng measu red. 

This balancing action starts with the 
slightest change in the resistance of the 
measuring element. Thus, recording and 
indicating of t he measured quantity is 
p r ac ti cally inst antane ou s .  

When balance has been restored, the 
enti re b r idge remains at r e st un til 
another change in the measured variable 
occ u r s .  

INSTALLATION 

master and swinging the panel out after 
first d epressing its latch. 

The instrument is provided with four 
holes in the bottom of the case to accom
modate standard conduit fittings. Two of 
the holes accommodate li" conduit connec
tions and the other two accommodate 3/4" 
conduit connections. Conduit should be 
used whenever possible to bring all elec
trical circuits into the case. If conduit 
is not used, the rubber grommets supplied 
with the instrument should be used to keep 
the h o l e s  a s  tight as possible. 

The wiring diagrams for your particu
lar Dynamaster are provided separately. 
The measuring circuit is usually covered 
on one sheet and the power circuit on an
other sheet. If your instrument is equip
ped with an electric control or alarm, a 
third diagram will be furnished covering 
its w ir i n g. 

When connecting the power line to the 
instrument, make sure that the grounded 
side o f  the line is co nnected to the 
right-h and power terminal (12). 

A good ground must be connected to the 
terminal m a r k ed GND. 

Note: Do not install measuring cir
cuits such as thermocouple wires in the 
same conduit with higher-voltage lines. 

Piping or tubing will be required if 
a pneumatic control is supplied in the 
instrument. Air-control instruments are 
provided with case connections in the 
bottom of the case for standard 1/4" pipe 
or 3/8" c o p per tu bing . 
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D. Installing the Battery 

Note 1: This paragraph applies only 
to potentiometer-type instruments. 

Note 2: Some Dynamasters are equipped 
with a continuous st�ndardizati on u nit 
which takes the place of the battery and 
standardizing unit ordinarily furnished. 
See paragraph C 3  Part I II if your instru
ment is equipped with continuous standard
ization. 

A dry cell is shipped separately with 

PART Ill 

A. Starting the D ynamaster 

To start the Dynamaster after it has 
been complet ely and correctly wired, 
simply tu rn on the instrument on-off 
switch: Nothing further need be done. If 
your Dynamaster is equipped with a control 
unit or other accessory, see separate 
instructions provided for its operation. 

.. 

B .  S t opping the D ynamast er 

To stop the Dynamaster, merely turn 
off the instrument on-off switch. For a 
prolonged s hutdown, the instrument should 
be st ore d  in a clean,  d r y  pla ce. 

C.  Standardization 

Three methods of current standardiza� 
tion are furnished in the Bristol Dyna
master Potentiometer. Unless otherwise 
specified, the manual push-button stand
ardization is furnished as standard with 
all round chart Dynamasters. 

1. Manual Push-button S t andardiza
tion. To standardize, turn instrument 
power switch o n. Allow 30 seconds for 
tubes to warm up. Press standardizing 
button and hold it down until t he pen 
becomes stationary. Standardization is 
required when starting up for the first 
time, after installing a new battery and 
once a day thereafter . 

2. Intermittent Automatic Standard 
i za tion. This method u tilizes a p us h  
button as well as a timer which period
ically stand ardizes the current. To 
standardize, turn instrument power switch 
on. Allow 30 seconds for tubes to warm 
up. Press the manual standardizing button 
and hold it down until the pen become s 

- 7 - P12060 

each Dynamaster Potentiometer. In most 
Dynamasters it is a 1!-volt dry cell but 
on certain instruments it may be a 6-volt 
cell. This battery must be insta·lled, 
wire d and standardized by the user. 
Install battery in lower right-hand side 
of the case as shown in Figure 7. The 
yellow wire goes to the positive terminal 
( center ) and the green wire to the nega
tive terminal ( outside ) . 

See paragraph C Part III for instruc
tions on how to standardize the battery. 

OPERATION 

stationary. Manual standardization is 
required only when starting up for the 
first time or after in stallin g a new 
battery. Standardization thereafter is 
taken care of automatically. 

3. C ont i nu ous Stand ardization. 
Continuous standardization may be supplied 
with any Bristol D-C Potentiometer-type 
Dynamaster. Continuous s tandardi za t ion 
takes the place of the battery and the 
manual or automatic standardization ordin
arily furnished. 

Continuous standardization requires 
the use of a constant voltage source, a 
push-button switch and a rheostat. The 
constant voltage source is located in the 
lower-right-rear corner of the case where 
the battery is normally located. The 
push-button switch and rheostat are lo
cated on the resistance-spool card which 
is mounted below the slide-wire on the 
back of the hinged panel. 

a. Ad justment. When the Dynamaster 
is first installed, the constant voltage 
source should be adjusted for the optimum 
voltage conditions under which it will 
operate. To do this, turn on the inst�u
ment and allow it to warm up for at least 
30 minutes. Pen should be at some steady 
value on the. chart and away from either 
extremity of the chart range. Remove 
cover from spool card. Press pusn-button 
switch and turn rheostat wit h  a screw 
driver until there is no movement of the 
pen. This adjustment is not critical and 
need only be checked about twice a year. 

D. Amplifier Gain Adjust ment 

The only time the am plifier gain 
adjustment need be checked is after chang-



ing tubes or doing other service work on 
the amplifier, and about once every 3 to 
6 months thereafter. The reason for the 
periodic check is because the vacuum tubes 
age with use. While this check is being 
made, the measured variable should be at 
a steady value. 

To check amplifier gain, proceed as 
follows: 

Allow amplifier to warm up for at 
least 2 minutes. Remove the cap on  the 
gain ad.i usting screw (see Figure 7 or ll). 
Tur n the balancing-motor pinion (drive 
g ear ) manually to the right and release 
it. Then turn pinion to the left and re
lease it. The pen should return q uickly 
to its original position each time. If it 
does not return to its original position 
completely and quickly, it indicates that 
the amplifier gain (or sensitivity) is too 
low. To increase the gain, turn gain ad
justing screw in a clockwise direction. 
When the gain adjustment has reached its 
maximum clockwise direction, the amplifier 
lacks sensitivity and requires new tubes. 

There is an optimum position for the 
gain control. If the gain is too low, the 
pen will not return quickly to its proper 
value when the balancing motor is manually 
shifted off balance. If the gain is too 
high, the pen may "hunt" (mechanical 
oscillation of the pen) • On some instru
ments if an abnormal pickup in the extern
al measuring circuit is present, it is 
possible to turn the gain high enough to 
overload the amplifier and cause the bal
ancing motor to act sluggish�y. This 
condition can be corrected by reducing the 
gain (turn ing gain adjustment counter
clo c kwise). 

E. How t o  C h ange C h a r t s  

I. T o  Remove C hart. (See Fig. 4 & 5.) 
Grasp indicating pointer by the hub and 
pull gently to release it from the center 
arbor. Swing pointer to the left out of 
the way. Move pen lifter down to lift pen 
from the chart. Slide time index to the 
right. Grasp chart by its lower edge and 
pu ll it off t he center arbor. 

2. To Replace C hart. Place the new 
chart on t he center arbor, making sure 
that the left-hand edge is between th e 
pressure roller Rnd the friction-drive 
wheel. Slide time index to the left over 
the chart edge. Rotate c hart until time 
index points t o  the correct time division 
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on the chart. Lower pen back on chart by 
moving pen lifter upw ard. Pen lifter 
sh ould be moved upward as far as its 
stop. Swing the indicating pointer into 
position on the center arbor. Press it 
gently against the center arbor and rotate 
it until the setscrews in the indicating
pointer hub line up with the slots in the 
center arbor. Then push indicating
pointer hub firmly into place. A perman
ent magnet in the indicating-pointer hub 
ho ld s  t he p oint e r  in place. 

F. I n k i n g the Pen 

1. Fountain pen. Add ink to the pen 
by using the glass dropper which forms the 
stopper for the l-ounce bottle of ink 
furnished with each recorder. 

The pen should be kept at least a 
quar ter full of i nk. If it clogs or 
draws a poor record, clean it with the 
wire pen cleaner provided. If necessary, 
wash pen with soap and warm water. 

2. Reservoir pen feed, Attachment T77 
The reservoir for this model is located in 
back of the chart plate and is readily 
accessible when the hinged panel is swung 
out. This reservoir should be filled 
with ink and ad justed so that the ink 
level in reservoir d oes not exceed the 
height of the pen when the pen is at its 
lowest position. 

C heck zero bef ore operating in
strument. With power off, run pen to the 
bottom of the c hart by tur nin g motor 
shaft by hand. When motor gear is against 
stop, adjust pen to the zero line by means 
of the micrometer adjustment at the top 
of the pen A.rm, 

Start the pen by using the pen 
starter supplied. Squeeze the bulb of the 
pen starter. Place the pen in the hole 
on the stem of the starter. Release the 
bulb and allow the starter to suck the 
ink into the pen. 

When the reservoir needs refilling, 
empty the reservoir and was h out with 
war m water before re fill in g. Do not 
continue to add to ink supply because ink 
will eventually thicken and plug the pen. 
Always wash out reservoir between each 
filling. 

G. A 1 i gnment of Pen 

To check the alignment of the pen with 
the zero or low end of chart, turn balanc-
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ing-motor p1n1on (with power off) until 
the stop at the low end of scale is reach
ed. Use micrometer adjustment on pen arm 
to reset pen to zero or low end of chart 
range. 

H. Alig nment of I n dicating Pointer 

To check the alignment of the pointer 
with the zero or low end of scale turn 
balancing-motor pinion (with power off) 
until the stop at the low end of scale i� 
reached. If the pointer does not line up 
prop erly with the zero or low end of 
scale, it may be realigned as follows: 

Grasp indicating pointer by its hub 
and pull it out from the center arbor. 
Swing the indicating pointer to the left 
as far as possible. Note that the pointer 
has slotted holes in it and is held in 
place on its hub by t wo screws. When 
these screws are loosened, the pointer 
may be moved as required to realign the 
pointer with the low end of scale. Re
tighten the two screws after alignment is 
completed. 

1. C hart Drive 

The chart drive used on the Model 565 
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is a friction-type chart drive powered by 
a 3-watt, self-starting synchronous motor 
which depends for its timing on the fre
quency of the alternating-current supply. 
Therefore, the frequency must be exactly 
as listed on the nameplate in order to 
obtain accurate chart timing. A supply
voltage variation of plus or minus 10% or 
less will not affect accuracy of timing. 
Electric chart drives will restart auto
matically after power failure, but lost 
time must be made up by manually advanc
ing the chart until the correct time divi
sion is indica ted by t he time in dex. 

The chart-drive motor is mounted be
hind the chart plate, and its friction
drive wheel makes contact with the chart 
thru a slot in the left-hand side of the 
chart plate. A nylon roller, mounted on 
the spring bracket which is part of the 
indicating-pointer assembly, exerts pres
sure on the front of the chart, forcing 
the chart against the friction-drive wheel 
only when the indicating-pointer hub is 
pushed in against the center arbor. When 
the indicating pointer is swung out from 
the center arbor, the chart drive will 
not rotate the chart. 

PART IV SERVICE 

Service to the Bristol Dynamaster re
quires complete familiarity with the in
strument. Other than routine preventive 
maintenance should be done only by a 
qualified technician, or the instrument 
should be returned to the Bristol Company 
for service. 

A. Routine Ma i ntenance 

I. Lubrication. Balancing motors 
with enclosed gear trains must have their 
front and rear bearings oiled at least 
once every three months with Gulf electric 
motor oil. An oil cup is provided for 
the rear bearing. Wipe any excess oil 
from the overflow hole after oiling. 

Balancing motors equipped with an 
open gear train have ball bearings which 
require no lubrication. 

Put 2 drops of light machine oil in 
the hole of the center arbor about once 
every 3 months. 

Nothing else sh ould be oiled in the 
Dynamaster. All other bearings are either 

dry ( and sh ould be kept clean) or are 
permanently sealed and require no lubri
cation during their normal life time. 

2. Replacement of t he Battery. This 
paragraph does not apply to d-e bridge
type instruments or to instruments equip
ped with a constant-v oltage source. 

The battery life depends upon operat
ing conditions and usage. Generally it 
will last 6 to 12 months. I-c 1s very 
desirable to have a regular replacement 
schedule. When the battery becomes seri
ously weak, a red signal appears thru an 
opening in the cover of the standardizing 
unit. The battery mu·st be changed when 
this signal appears. Replace the old 
battery with a 1!-volt dry cell (see note 
below) and standardize it manually as 
de scribed i n  paragraph D, Part I I. 
Note: Some instruments use a 6-volt 
battery inst ead of t he usual 1t -volt 
cell. When replacing a battery, be sure 
that the new battery has the same voltage 
ratin g as t he one bein g  replaced. 



3. Replacement of Cha rt Drive. Turn 
power switch off. Disconnect motor leads 
from power-supply terminals 11 and 12 on 
back of panel. Remove screws (Item D in 
Figure 5) . This permits the motor and 
motor mounting bracket to be removed as a 
unit. Remove old motor fr om mounting 
bracket. Install new motor on mounting 
bracket and mount complete unit on c�art 
plate. After mounting the new motor, 
connect the motor leads to 11 and 12 ter
minals on back of panel. 

4-. Replacement of Balanci n g  Motor. 
Turn power switc� off. Refer tc .?�gure 8. 
In ord er to replace the balanc ing moto�, 
it is first necessary to remove �he chart 
plate. Remove screws B and loosen screws 
A. L oosen slotted screw C on flexible 
coupling. 

Caution: Do not, under any circum
stance, loosen the setscrew at the other 
end of flexible coupling because this will 
disturb the calibration of the instrument. 

After screws A and C have been loosen
ed, the chart plate may be lifted slightly 
and removed . 

Disconnect the motor leads from termi
nal block and remove the three nuts hold
ing the motor on the panel. After the new 
motor has been installed, be sure to check 
the power-circuit wiring diagram so that 
the motor leads are connected up properly. 
Also make sure that the motor pinion 
meshes with the bull gear without binding. 

I 

FIGURE a. END VIEW OF CHART PLATE AND PAHEL 
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B .  Sugge s ted Service E q uipment, 

I. Stock of Replacement Parts. It is 
suggested that the following replacement 
parts be kept in stock. The vacuum tubes 
listed below are standard types and are 
available at any ra d io supply store: 

Type 6X5 r e c t ifi e r  t u be 

Type 6V6 power a m p lifier tube 

Type 7F7 voltage a mplifier tube 

P lug-in-type electrolytic filter 
capacitor with octal base (10-10-10 
mfd. 450 volt) Note: Electrolytic 
capacitors deteriorate in storage. 
Their shelf life should not be over 
18 months. Replacement electrolytic 
capacitors can be kept in usable 
condition indefinitely by placing 
them in service in the Dynamaster 
for an hour or two every six months. 

Fus es for amp lifier (1-ampere 
Littlefuse for Series C Amplifier. 
l/8-ampere Littlefuse for Series 
C-1 amplifier) 

D ry cell (l! or 6 volt as required 
for p ot en tiomet e rs o n ly) 

Amplifier. Where several D yna
masters are in use or where continu
ous instrument performance is of 
critical importance, it is recom
mended that spare replacement ampli
fie r s  be kept i n  st o c k .  

3K 
MOMENTARY TYPE PUSH BUTTON 

TEST 
r----c::r- PRONGS 

1-I VOLT FLASHLIGHT CELL 

FIGURE 9. WIRING DIAGRAM OF DYNAPROBE 

2. Test Equ ipment 

A signal generator, such as Bristol's 
Dynaprobe Part No. 910 54, is highly recom
mended because it provides a quick means 
for isolating trouble in the detection 
circuit of the Dynamaster without having 
to remove the Dynamaster from service or 
disconnecting the input circuit or the 
power to the inst rument. 

The Dynaprobe consists of a covered 
metal box connected by 40 inches of flex
ible wire to a two-prong probe enclosed 
in a small Bakelite housing. The metal 
box is fitted with a stan dard socket to 
provide 120 volts ac for use of a solder-
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AMPLIFIER 

POWER TER�INALS 

FIGURE 10. 

PRONGS FIT INTO LOWER 
HOLES OF TERMINAL BLOCK TO 
SUPPORT UNIT 

/ 

SKETCH SHOWING CHECK POINTS IN DYNA

MASTER FOR DYNAPROBE. 

ing iron. The back of the box is fitted 

Should the Dynamaster fail in any way, 
it is first necessary to determine which 
part is faulty. The following systematic 
procedure is suggested in order that re
pairs may be accomplished with a minimum 
of lost t ime and ex pense. 

I. Power-supply Check. Using a 150-
volt-range a-c voltmeter (or test lamp), 
check for line voltage ac ross instrument 
power terminals, instrument power switch, 
1 1 and 12 terminals on back of swinging 
panel, and also 1 1 and 1.2 terminals on 
amplif ier. 

2. Balan cing-motor Chec k 

Cau tion: Always be sure to turn 
power switch off before shifting the two 
control-winding wires because of the high 
voltage ( 300 volts) across terminals M1 
and M2• 

with ·two prongs and two spring-type con- a. On instruments with the Series C 
nectar s. The prongs on the back of the amp! i fi er. Turn power switch off. Remove 
unit plug into the power terminal block _tJ::te two control-winding wires at terminals 
of the Dynamaster, allowing the spring;' ,, M 1 _<:md M2 ( Figure 6) and then put these 
connectors to make contact with the 1 20- -�-· wires-ac ross terminals 11 and 12 on the 
volt power circuit. \ same ter minal block. Turn on  p o w er 

T he pro be unit is fitted with a 
spring push button. When the button is 
depressed, approximately 3 millivolts de 
is availa ble at the test prong s. The 
battery used is a standard 1.5-volt flash
light b attery. The battery should be 
replaced every 6 months. When the button 
is released, approximately 30 millivolts 
ac is available at the test prongs. The 
pro per use of the Dynaprobe is covered 
in succeeding paragraphs. 

An a-c voltmeter or test lamp is 
required to perform the power-supply check. 

An ohmmeter is convenient w hen 
checking the continuity of the measuring 
system. 

On potentiometer-type instruments, a 
potentiometric test set is required (one 
with ranges 0 to 150 millivolts and 0 to 
l. 5 v olt s )  • 

O n  d-e bridge-type instruments, a 
set of test resistance spools is bandy for 
checking resistance measuring instruments. 
The Bristol Company manufactures a set of 
very accurate test resistance spools. 
Spool s  may be ordered by t he s et or 
singly for any value. Ordinary variations 
in r oom temperature do not affect their 
accu racy. 

c. Systematic Trouble-shooting Procedure 

switch. The motor should move the pen 
up or downscale (depending upon phase). 
Nex t, reverse these wires from the con
trol winding.. The motor should move the 
pen in the opposite direction. If the 
balancing motor fails to move the pen up 
or  dow nscal e  with the above tes ts, it 
could mean that one of the foll o wi ng 
conditions exists: 

l. 
2. 
3. 

No p ower to balancing motor. 
Balancing motor defective. 
Mechanical failure between 
balancing-motor pinion, bull 
gear and recording-pen shaft. 

b. On instruments with the Series 
C- 1 amp! ifier. Turn off pow er switch. 
Remove the two control-winding wires from 
terminals M1 and M2• Connect these wires 
across terminals 11 and 12 with a !-micro
farad capacitor in series with one of the 
wires. Turn on power switch. The motor 
should move the pen up or downscale (de
pending upon phase). Nex t, reverse these 
wires f�om the control winding. The motor 
should move the pen in the opposite dir
ection. If the balancing motor fails to 
move the pen up or downs cale with th e 
above test, it could mean that one of the 
following conditions exists: 

l. No power to balancing motor. 
2. Balancing motor d efective. 
3. Mec hanical failure between 

balancing-moto r pini on, bull 
gear and re cording-pen shaft. 



3. The Ampli fie r. Plug Dynaprobe 
into terminal block and apply test prongs 
across the input terminals of the amp li
fier (see Figure 11). If amplifier is 
working properly, the balancing motor will 
move the p en up or downscale (depending' 
upo n p hase), Reversing the two test 
p ro ngs will cause the balancing moto r 
to move the pen in the opposite dir ection. 
If the balancing motor does not move the 
pen up or downscale, disconnect the input 
leads to amplifier and check again with 
the test p rongs across input terminals 
t o  amplifie r. If the oalancing <r:o:or 
still does not move the pen up or dow n
scale, check fuse in amplifier, replace 
vac uum tub es and fil ter capac itor in 
amplifier. If this does not work, replace 
the amplifier. 

Note: The Bristol Company recom
mends that service work inside the ampli
fier chassis shou ld not be attempted by 
the average user. Service work on elec
tronic circuits is a specialized technique 
requiring s pe cial t e st equipment fo r 
eff icient results. For use rs having 
available an electronic technician and 
ad equate test f a cilities, The Bristol 
Company has prepared service instructions 
for the amplifier which contain a detailed 
circuit d iagram, testing data and pro
c edure for c hecking the amplifier. A 
cop y  of th1s ins t ru c tion is furnished 
with each Dynamaster. 

FIGURE 11. SERIES C-1 AMPLIFIER 

4-. Input Transformer or Preamplifier. 
(Se e :p'ig . . ?J Appl y  test pr ongs from 
D ynap r obe to input termi nals of input 
transformer or preamp lifie r (p ink and 
yellow wires), If input transformer is 
functioning properly, the balancing motor 
will move the pen up or downscale (depend
ing u pon phase). Reversing the test 
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p rongs will cause the balancing motor to 
move the pen in the opp os ite direction. 
If the balancing motor does not move the 
pen up or downscale, disconnect the input 
leads to transformer or preamplifier and 
check again with the test prongs across 
input terminals to t ransformer or pre
amplifier . If pen still does not mov e 
up or downscale with this test, the input 
transformer or preamplifier is defective 
and should be replaced. 

5. Syncroverter® Switch. (See Fig. 12) 
With the push button on :Cynaprobe depress
e d  to provide a d-e signal, apply test 
prongs to input terminals of Syncroverter 
switc h (orange an d brown wires) . If 
Syncroverter switch is functioning cor
r ectly, t he balancin g motor will move 
the pen up or downscale ( depending upon 
phase), Reversing the test prongs will 
cause the balancing motor to move the 
pen in the opp osite d irection. If the 
balanc ing motor d oes not move the pe n 
up or downscale, disconnect the orange 
and brown wires from Syncroverter switch 
and c heck again wit h  the test prongs. 
If the balanc in g  motor still does not 
move the pen up or downscale with this 
test, the Syncroverter s witch is defec
tive and shou ld be rep laced. 

If steps l thru 5 above have been per
formed and all of the components function 
c orrectly but the instrument still fails 
to function, the fault probablylies in 
the measuring system of the instrument. 

OUTPUT 
TERMINALS 

FIGURE 12. SYHCROVERTER SWITCH 
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Note: This instruction covers the basic balancing, amplifying and recording systems 
in the Bristol Series 565 Round-chart Dynamaster Potentiometer and D-C Bridge-type 
Instruments. Separate instructions are provided for the measuring element, control
ling system (if one is used) and any s pecial accessories or features. 

PART I 

A. Des c rip tion 

The Dynamaster potentiometer is used 
with any millivoltage input such as that 
from thermocouples, photoelectric cells, 
shun ts, magn etos, pH am p lifiers, etc. 

Th e Dynamaster d-e bridge is used 
with any resistance type of measuring 
ele m ent, such as the resistance-ther
mometer bu lb, strain g a u g e ,  e t c. 

A s i n g le variable is a ccurat ely 
measured and recorded as a line record 
on t he ch art. 

The major components of the instru
ment a re: 

l. The Potentiometer circuit or 
b r i d g e  c i rc uit 

2. T h e  S yncr o v e r t e r  s w it c h 
3. The input transformer or pre-

a mpl i f ie r  
4. T h e  a m p l i f i e r  
5.· T h e  b a la n c i n g  m o t o r  
6. Th e r e c o r d i n g  s ys t e m  

B.  Exp la na tio n o f  Op era tion 

1.  The Oynamaster D-C Potentiometer. 
(See Figure 2) A millivoltage input from 
the measuring element is connected in 
series with th e potentiometer c ircuit 
and Syncrove rter switch. Th ere is a 
standard vo ltage in th e poten tiometer 
circuit which is automatically adjusted 

POTfNTIOM(TE,_ 
CIIIIC.ULT 

�TNOtOVtRnR INP'UT 

SW LTC.H TRAN$FOAMER 
-'IIIIPLIFIER 

FIGURE 2. SIMPLIFIED SCHEMATIC WIRING DIAGRAM 

OF DYNAMASTER D-C POTENTIOMETER 

GENERAL 

to balance any change in the millivoltage 
in put. A n y  change in the measuring
element voltage creates a d-e volt age 
unbalance in the potentiometer circuit. 
This d-e voltage unbalan ce is converted 
to an a-c voltage unbalance by the Syn
croverter switch. The Syncroverter a-c 
unbalance output voltage is then increased 
by a n  input transformer or preamplifier 
before being amplified by the electronic 
amplifier to a power level sufficient to 
operate the balancing motor. The balanc
ing motor adjusts the sliding contact on 
the slide wire to restore electrical bal
ance in the potentiometer circuit and si
multaneous ly moves the pen and pointer to 
record and indicate, on the chart or scale, 
the value of the variable being measured. 

This balancing action starts with the 
slightest change in the output voltage of 
the measuring element. Thus, recording 
and indicating of the measure d quantity 
a r e  pr a c t i ca l l y  i n stantan e o u s .  

When balance has been restored, the 
entire potentiometer remains at rest until 
another change in the measured variable 
occurs. 

2. The Dynamaster D-C Bridge. (See 
Figure 3) The measuring element forms one 
leg of the d-e bridge. A d-e power pack 
supplies 7 to 9 volts d-e to the bridge 
circu it. When the resistance of the 

FIGURE 3. SIMPLIFIED SCHEMATIC WIRING DIAGRAM 

OF DYNAMASTER D-C BRIDGE 
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FIGURE�. FRONT VIEW OF CHART PLATE 

FIGURE 5. FRONT VIEW OF CHART PLATE WITH CHART REMOVED 
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