
I obtained this instrument, from

items left on the table at the end of

a CRC raffle, years ago. I took it not

knowing what it was, but it looked

cool with the brass pins and bars. It

collected dust in my back-yard radio

shed, until bringing it to the 2019

Vintage Voltage show. This orphaned

item was right at home in the CRC

venue for old radios and equipment.

I had a lot of questions about it.

Is a bridge? a ohmmeter?

What does it do?

How does it work?

How was it used?

Why are there no output indicators?

What connects to the left side posts?

What is the battery voltage?

What are the black & red push-

buttons for?

When was it made?

After a literature search and further

examination, I conclude this is a

basic Wheatstone bridge that was

used for measuring resistances. It

may have been made using parts

from around 1900. I believe this

because;

1) This bridge requires an external

galvanometer; later bridge units have

the meter built in.

A galvanometer is an extremely

sensitive low resistance ammeter

which indicates the magnitude and

direction of a low-value current. The

zero, or null point, is mid-scale with

+ / – in each direction.

For test purposes this -500-0-500 uA

galvanometer was connected to the

top-left posts on the bridge. The

unknown resistor Rx connects to the

bottom-left posts.

2) This bridge requires an external

battery; more modern bridge units

have the battery built in. The

battery voltage is not critical since it

does not affect the galvanometer

reading. I tried 1.5v to 12v batteries

and they all worked. But, the lower

voltages are better when measuring

low resistances. I added a 500-mA

fuse in the battery circuit to protect

the galvanometer and the low-ohm

resistance coils in the bridge circuits

from being overloaded.
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Just a couple of thoughts as the year winds down:

* Our new Annual Show venue turned out
reasonably well. Personally think we were
always blessed with the "perfect venue" at
the Ramada Inn Atrium...and we got
"spoiled." Now we are back somewhat
where we started so-to-speak from our 'ol
days at the Coliseum. Of course, we will
make do and next year will even be better given the
constructive ideas already brought forth.

* The "Great Radio Giveaway-2019" was a resounding success
and quite a hoot for many of us. This event was putting
many of us on-notice that we too will have to deal with the
excesses of this remarkable hobby (soon enough!).

* ........and the neatest and possibly most meaningful event of
the year; our Annual Auction and BBQ. It's downright
amazing (at least to me) how we seem to fill up the
underside of the pavilion with so many radios, tubes, parts,
some junk, and old radio related ephemera. What I really
notice ...and appreciate is how we all quite seamlessly work
together and always make this an enjoyable day and a
profitable one at that...especially for the club!

Now on to more mundane news; If all goes well for me
and The Club this will be my last Presidents Message.This
ends the 8th year (total over several terms) of me
standing/or sitting before you. I've never shied away from
serving but I need a rest and more importantly our club
needs fresh leadership to bring new ideas and personality
driven approaches as we proceed into the future where we
face the possibility of an ever diminution of this hobby
and eventually clubs like ours. Let's all endeavor to keep
this from occurring by engaging with the club by lending
your skills and time when we send out the "Call" for
volunteers. Please!

Stay Tuned; but to a Different Station in 2021

David.......

Meeting Locations
(Unless noted otherwise)

CRC MEETINGS
Meetings are held on the 2nd Sunday of
every other month starting in January
(except May is the 3rd Sunday) at 1:00
pm. The meetings consist of business,
“show & tell”, raffles, auctions, swap
meets, technical discussions and other
subjects of interest.
CRC MEMBERSHIP
Annual membership in the CRC runs
from July to June. Dues entitle members
to attend meetings, "The Flash!" our
newsletter, participation in our spring
show and Fall auction. Current annual
dues are $20. New memberships will be
prorated to the following June.

Upcoming Events
Nov. 10th CRC meeting
Jan. 20th CRC meeting
Mar.8th CRC meeting
The Flash! © 2019, all rights reserved.
This issue of the Flash was created using Scribus
Desktop Publishing software
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Club Announcements
Littleton
January
May
September

Castle Rock
March
July
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CRC Contacts
President

David Boyle 3036813258
djboylesr@msn.com

Vice-President
Michael Cook 3038858034

mldcook@hotmail.com

Treasurer
Merril Campbell 7195963482

campbell321@juno.com

Flash! Co-Editor's
Larry Snyder 3032799711

Lsnyder200@cs.com

Steve Touzalin 3039885394
stevetou@comcast.net

eGroup Administrator
Mike McCutcheon 3033432956

ColoradoRadioCollector@gmail.

eGroup
posting address:
coloradoradio

collectors@googlegroups.com

Webmaster
Yuriy Yedidovich

yyedistudio@gmail.com

Website
address:

http://coloradoradiocollectors
.com/CRC/
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mailto:ColoradoRadioCollector@gmail.com
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alekosalexand@gmail.com
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3) In this bridge the RA & RB ratio resistances are

selected by means of tapered pins that connect

precision resistance coils via blocks of brass arranged in

a ladder pattern. Typically, the ladder and pins were

replaced by precision rheostats after about 1850 AD

with the advantage that the RA/RB ratio could be

continuously adjusted. Note that the resistance ladder

has 20 pin holes but only 8 have resistors attached.

Wiring diagram
4) In this bridge, the standard resistance, Rdials,

consists of 4 incremental rotary contact switches which

have higher contact resistances than the German silver

“slide-wire” method which was developed and used as

early as 1850 AD.

5) I do not believe this unit was a production model

because there are manually scribed lines for hole

locations and bolt circles. A few parts do not fit well

with untidy soldering connections and mismatched

solder tabs, although these could have been from

repairs made over the years.

6) There is no handle to carry the device. All the

images of vintage portable Wheatstone bridges on the

internet have handles and lid clasps. Production models

would have had handles and lid clasps.

7) The apparatus & wood cabinet are not marked with

any brand, serial or model number.

All the resistance coils are varnished and are still

within about 0.05%. However, there is corrosion under

several of the bolted connections which had become

loose resulting in significant inaccuracies when testing

unknown resistances. Each of the 4 rotary dials have 22

bolted coil connections; the 8 ratio coils have 2 each

for a total of 104 connections. I removed the corrosion

in only two connections to confirm that corrosion was

the problem. I did not clean, or tighten, any others

because it would have meant a major dis-assembly of

the device resulting in a change of the antique varnish

patina. With today’s multimeters that can measure

resistances very easily and accurately, I would not use

this device for that purpose. Hence, there I saw no

reason to repair it.

The Circuit

An internet search of vintage Wheatstone bridges

yielded a 'gazillion' different variations of Wheatstone

bridge circuits. To help me understand which type this

device was, I sketched different schematic arrangements

of my device. Making these sketches is a learning tool I

use when trying to understand what I have, if original

schematics or wiring diagrams are not available.

They are shown below and are merely different ways of

representing the very same thing.



Schematic Diagrams

Note that the RB & Rdials resistors are in-series & are battery voltage dividers. The same is true for RA & Rx.

When the bridge is balanced the voltages at G1 and G2 are the equal, but not zero. The G1, G2 voltages can be

any value and the galvanometer G, will still read zero because there is no current flowing thru it. Hence, the

reading does not depend on the battery voltage.

The unknown resistance Rx = RA/RB x Rdials when the bridge is balanced. However, only in the one special case

when the ratio RA/RB = 1.0, is the unknown resistor Rx, equal to the setting of the Rdials.

In this special case, the value of Rx must be within the range of the 4 dial settings. For example: If the unknown

resistance is 24,000 and Rdials can only be varied up to 11,000 the bridge could never be balanced. Therefore, to

cover a wider range of unknown resistors, the ratio of RA/RB must be varied!

This is accomplished by inserting the taper pins in the A,B holes according to the pin insertion table that follows.
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In this vintage Wheatstone bridge, RA and RB consist of

decimal values of resistances that can be incorporated

into the bridge circuit by the insertion of tapered pins.

The RA & RB resistances are 1, I0, 100, & 1000.

The ratio RA /RB can therefore be varied from 0.001:1

to 1000:1 in discrete decade steps.

Example 1: Given RA = 1000, RB = 100, G=0 when

Rdials = 8714 then using the formula Rx = RA/RB x

Rdials, Rx is 87,140. i.e., (1000/100) x 8,714

Example 2: Given RA = 10, RB = 1000, G=0 when

Rdials = 8714 then using the formula Rx = RA/RB x

Rdials, Rx is 87.14. i.e., (10/1000) x 8,714

Procedure for Measuring Resistance
1) Connect a battery to the terminals at the top of the device.

2) Connect a galvanometer to the G1 and G2 posts at the top LH side of the unit.

3) Connect the unknown resistance to the X1 and X2 posts at the bottom LH side of the unit.

4) Set the RA/RB ratio by inserting the taper pins into the A and B holes according to the above table. If you

don't know the range Rx may be in start at your best guess and work your way through the ratios until the bridge

can be balanced.

5) Adjust the 4 dials until the galvanometer show no deflection (G=0) when the G & B keys are momentarily

depressed and released at the same time. The red key completes the battery circuit and the black key connects the

galvanometer across the mid-points of the bridge. This momentary energization of the circuits reduces the current

I2*R effects from heating the precision resistance coils and thereby altering their values.

The unknown resistance equals the setting of the dials times the RA/RB ratio. Rx = Rdials x RA/RB.

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

A smoke detector is a modern application of a Wheatstone bridge.

The upper chamber is sealed and is the reference for air quality camparison. If the air in the open bottom

chamber is clear the bridge is balanced. When the bottom chamber has smoke particulates in the air the bridge

becomes unbalanced and triggers the alarm circuit. The alarm trigger circuit is the equivalent of the galvanometer

shown in the schematic diagrams on page 4.
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2019 Auction Photos
Submitted by Bill Grimm

Coherer Radio Receiver $80

Zenith Child's Radio
5-R-226 $110

King Neutrodyne $50

RCA Theremin $950

Freshman Masterpiece $100
Radiola AR-812

Superheterodyne $50
Crosley Pup with
Headphones $130

Atwater Kent Model

205 (1934) $175
Airline Model 048BR-514A

(1940) $40
Zenith 6-S-229 Tombstone

$60

Airline Radio $110
Demonstration Spark

Transmitter $140

Music Master

Horn Speaker $90
Zenith 6-S-321 Radio

$80

Hallicrafters SX-62
Receiver & R-46
Speaker $60

Tektronix Type 453

Scope $50




REPAIR SERVICE: Radio repairs for
club members. Reasonable rates. Good
references.
Call David Boyle 3036813258

FOR SALE:
1) Knight (Allied Radio) Model KG680
InCircuit Capacitor Tester
Note: This is a unique incircuit capacitor
tester for opens and short indications. Not
the usual test bench capacitor tester for
capacity and other electrical
characteristics. Eye tube is very bright.
Completely electronically refurbished with
required new parts and one new tube, other
tubes good. Tested and ready to use with
instructions. New test leads. Complete
manual available "free" on the Internet.
$60.00
2) EMCO Model 20DT Dual Trace
Oscilloscope.
Works fine, just retired from my own
radio/TV repair and test bench! With both
probes. Ready to use. $80.00
Call David Boyle, 3036813258
djboylesr@msn.com
FOR SALE: Radio Tubes. Tested as "Very
good" to "good." Tested on some of the top
end and calibrated Hickok testers. Have
around 3000 plus tubes tested and boxed
ready to go. Inventory includes many new
tubes. Prices on used tubes typically would
be 50% or less of AES posted prices. Cost
of all new or used tubes can be negotiated.
ALSO FOR SALE: Large selection of
NOS Dial Belts from recent sources. GC
and JFD Brands. All I need is brand and
model number...I have catalog data to look
up the correct belt. If I have it...$4.00 each.
David Boyle 3036813258 or better yet:
djboylesr@msn.com


FOR SALE: Radiola 1925 Super
heterodyne Second Harmonic “Semi
Portable (AR812). Cabinet has some
scratches on original varnish. Contains 6
RCA 199 triodes that test good. Sub
chassis components are encased in wax
and are difficult to access. The receiver
does not play. Battery power. $250
Jerry Knievel 3037660845
jerryknievel@gmail.com

FOR SALE: Full size/console TV
1950's B&W RCA 6T65 "Eye Witness"
Farnsworth small console radio/record
player k262
Larry Steele (719) 5968883
larrysteel@comcast.net
in Colorado Springs

FOR SALE:
Tube Radios  Tombstone, Cathedral and
Novelty Transistor Radios.
I have collected radios of all types for 35
plus years and now it is time to let them go
to new home/s. I have over 250 tube type
and over 5,000 transistor (both novelty and
shirt pocket type)
Please call 3032381384
radios4us@aol.com
Thank You,
Ron Smith

WANTED: I am searching for a vintage
Sony PSF9 Vertical Record Player
sometimes referred to as a Sony Flamingo
Record Player. Please contact Jonathan
Brown at jbrown220@aol.com
or call 3035149900 Thank you.

RECOMMENDED: by Paul
Thompson https://hayseedhamfest.com


WANTED: Emerson "Mae West" radio.
Call Gary Stone 7207712080,
redson68@hotmail.com
Thanks!

FOR SALE:
1) 1942 Philco A801 chairside. Fair
condition, needs restoration. Unique
factory radio using spare car radio
interesting history behind it. $60

2) 1933 Philco 19LZ chairside. Rare, only
2500 made. Good condition, chassis
rebuilt, plays well. Cabinet good. $150.
Dan Busetti, 7203186199, Aurora, CO
menwagoh@q.com
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' 'Open Trunk'

Classified Ads

SUBMISSION OF ARTICLES & AND ADVERTISEMENTS
Classified Ads for The Open Trunk and articles of any radio/electronic or historical related subject to be published in the Flash are encouraged and
welcomed. The article(s) should be submitted in Microsoft Word, OpenOffice, RTF, or as plain text. Submit to Steve Touzalin by email at:
stvetou@comcast.net or Larry Snyder at Lsnyder200@cs.com or by postal mail to 417 So. Queen Circle, Lakewood CO 80226.
Formatting isn’t necessary, but if you do, set the font to Times New Roman, size 10, left justified. If you have graphics (.jpg files) to be inserted, please
name them and be specific about how you would like them placed. We will do our best based on space limitations.
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mailto:larrysteel@comcast.net
mailto:stevetou@comcast.net
mailto:jerryknievel@gmail.com
mailto:djboylesr@msn.com
mailto:radios4us@aol.com
mailto:Lsnyder200@cs.com
mailto:jbrown220@aol.com
https://hayseedhamfest.com/
mailto:redson68@hotmail.com
mailto:menwagoh@q.com


1st Class Mail

Colorado Radio Collectors

Antique Radio Club

417 So. Queen Circle

Lakewood, CO 80226

Directions to Miller
Library in Castle Rock:

From I25: Take the Plum

Creek Parkway, exit #181.

Turn East onto Plum Creek

Parkway.

Turn Left (North) onto S.

Wilcox Street and continue

north 2tenths of a mile.

The Philip S. Miller Library

is on the east side of the

street at 100 S. Wilcox St.

The building is towards the

back of the parking lot, past

the Dairy Queen .

CRC Meeting November 10th at 1:00 PM

https://www.google.com/maps/@39.3681914,-104.861241,17z



