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DID BELL STEAL THE TELEPHONE
INVENTION FROM GRAY?

This is a question that ought to go
away. Most recently, however, this ques-
tion was raised again by Seth Shulman
in a book called The Telephone Gambit,
which was favorably reviewed by George
Howard in the December 2008 issue of
Singing Wires. Shulman’s main claims
arc as follows:

* Shulman alone has discovered a re-
vealing diagram in Bell’s notcbook that
was not released for public viewing un-
til 1976 [“Or that I, in a relatively casual
reading of Bell’s notebook, might have
discovered something that had eluded
generations of historians.” p. 36].

* After secing Gray’s caveat (ngel
ket Bell added a de-

scription of a variable resistance trans-

(From left:) Figure 1: Drawing of the
improved permanent-magnet “tele-
phone” from Bell’s patent, applied
Jor on January 15, 1877. Figure 2:
Diagram of inductive transmitter (left)
and receiver (right) from Bell’s patent,
applied for on February 14, 1876.

by Ralph Meyer

mitter to his patent application [“The
qucstion gocs Lo the heart of the central
mystery: namely, how much did Bell in-
dependently know aboul variable resis-
tance and how much did he actually learn
from Gray’s caveat?” p. 151].

* Bell stole the key idea for the tele-
phone from Gray [“... Bell did not in-
vent the telephone transmitter he so fa-
mously used to call to Watson.” p. 200.
“... he stole the key idea behind the in-
vention of the telephone.” dust jacket.
“The Bell and Watson ‘eureka moment’
o p. 13]

The diagram that Shulman claims
to have discovered (shown on p. 36 of
his book) was in fact shown on p. 180
of Robert Bruce's acclaimed 1973 book,
Bell: Alexander Graham Bell and the
Congquest of Solitude, so this diagram
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was hardly unknown to modern day his-
lorians. This claim is casy to dismiss, yct
to the average reader it suggests unde-
served credibility for Shulman.

Whether or not Bell copied informa-
tion from Gray’s cavcat is morc diffi-
cult to determine. You have, on one hand,
extensive litigation on this question in
the closing years of the 19th century,
all of which was decided in Bell’s fa-
vor. Bell’s side of the story is described
succinctly in Bruce’s book. Yet, on the
other hand, there are nagging questions
and persistent uncertainty in the minds
of some modern historians. 1 have no
opinion about Bell’s and his lawyers’ in-
tegrity or their behavior just prior to and
Justafter the date on which Bell and Gray
filed their papers. But the invention of

Continued on page 8.
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Bell versus Gray

Continued from page 1.

the telephone did not depend on these
events as I hope to demonstrate in the
following paragraphs.

Two standards can be used in deter-
mining who should get credit for an in-
vention. One is conception of the idea
and the other is reduction of the idea to
practice. We will use both of these stan-
dards, but first we will need to have three
physical principles in mind to adequately
discuss the issues.

1.In 1819, Oersted discovered that an
electric current in a wire would create a
magnetic field around the wire.

2. In 1827, Ohm discovered that the
current (I) in an electrical circuit would
increase if the voltage (V) were increased
or the resistance (R) were decreased.
Conversely, the current would decrease
if the voltage were decreased or the resis-
tance were increased. Ohm’s law is usu-
ally writtenas V=R x L.

3. In 1831, both Faraday and Henry
independently discovered that a varying
magnetic field would cause (induce) a
varying current to flow in a nearby wire,
in a complete circuit of course.

The first of these, Oersted’s princi-
ple, was used in the receiver design. Bell
used metallic reed receivers in his early
work on both telegraph and speech trans-
mission. In these receivers, an electric
current flowed through a coil of wire (an
electromagnet) and produced a magnet-
ic field that attracted (vibrated) a metal
reed. Within a year, Bell replaced the
reed with a metallic diaphragm and pat-
ented a receiver design that telephone
collectors would recognize today be-
cause it looks just like the hand-held
receivers that were used up through the
1930s (see Figure 1). The receiver design
is credited to Bell and does not seem to
be controversial.

For a transmitter, a means is needed to
generate a current that varies along with
the sound vibrations. One way to do this
is to use a battery to generate a steady
current and then employ Ohm'’s relation-
ship to vary it. This could be done by ei-
ther varying the resistance in the circuit
or by varying the voltage.

Shulman suggests, and others believe,

that Bell did not understand that a vari-
able resistance could be used as a trans-
mitter until he stole the concept from
Gray. But Shulman really doesn’t believe
this as you can see on p. 158 of his book,
where he acknowledges that Bell experi-
mented with a resistance transmitter a
year earlier and documented his efforts.
Bell’s experiments were unsuccessful,
but he clearly understood the principle.

Figure 3: Williams’ coffin telephone
of 1878 with Bell’s butter-stamp
telephones and Watson’s ringer.

You can also tell from Bell’s pat-
ent that he had a full understanding of
Ohm’s law as applied to transmitters.
Bell not only described the contentious
liquid resistance transmitter but also de-
scribed one in which the voltage could
be varied by means of “vertical vibrations
of the elements of a battery in a liquid
in which they are immersed” (batteries
were liquid at that time before the ad-
vent of dry cells). Words like this appear

nowhere in Gray’s patent caveat and,
therefore, could not have been copied.

If you read Shulman carefully, you
will see that the only claim he really
makes is that Bell stole the idea for a
particular resistance transmitter, the lig-
uid resistance transmitter. But he then il-
logically equates that to stealing the key
idea of the telephone. Now we all know
the importance of resistance transmit-
ters in the eventual development of the
telephone. But these were of the Blake
type or the carbon-granule type, and
neither of these designs was mentioned
by Gray or Bell. Further, we also know
that a liquid transmitter was never used
in a commercial telephone. Therefore, if
knowledge of the liquid transmitter did
not reveal the resistance concept to Bell
and if the liquid transmitter did not play
a role in the commercial development of
the telephone, you should conclude that
it was an unimportant sidetrack that led
nowhere.

Although a resistance-type transmit-
ter would have been a logical extension
of the make-and-break circuits already
used by Reis, Gray, and Bell, Bell stum-
bled onto something completely differ-
ent. On June 2, 1875, Bell and Watson
were testing their multiple telegraph ar-
rangement. The batteries were discon-
nected from the circuit when Watson
plucked one of the reeds. Bell at the other
end heard the sound of the vibrating reed
and recognized immediately what was
going on. Watson had set into vibration
a metal reed that was positioned near the
coil of an electromagnet. The vibrating
metal reed had induced a current in the
coil wire according to the third principle
described above. This was an astounding
observation. From the sounds he heard,
Bell was sure he had discovered a way to
transmit sound — and he was right.

The following day, Watson construct-
ed the so-called gallows telephone using
this principle. It transmitted vocal sounds,
but was not good enough to transmit in-
telligible speech. Some improvements
were made in July, including use of a
second gallows telephone as the receiver.
But then no more testing was done until
after the patent had been granted. You can
read Bruce’s book to find out about the
other things in Bell’s life that intervened
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if you are interested in the big delay.

It is hard to understate the significance
and beauty of this new scheme. From
Bell’s patent drawing (Figure 2), you can
see that the very same device could be
used as a transmitter and receiver, yet the
operating principles are entirely different
in each case. When used as a transmitter,
you speak into cone “A,” across the back
of which is stretched a diaphragm “a.”
The diaphragm vibrates the metal piece
“c” near the coil of wire “b” and induces
a varying current that goes through the
wire “e” to the receiver (see #3 above).

When used as a receiver, the varying
current going through the coil of wire “f”
produces a magnetic field (see #1 above)
that pulls on the metal piece “h.” The
metal piece in turn causes the diaphragm
“i” to vibrate and you listen at the end of
cone “L.”

In Figure 2, “E” and “g” are just con-
nections to ground, which acts like a wire
between those connections. The battery
in this circuit is used only to create steady
magnetic fields in the coils (electromag-
nets) “b” and “f.” In the later modifica-
tion (see Figure 1), a permanent magnet
was used and the battery was eliminated
altogether.

Less than a year after Bell’s patent
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was applied for, the first telephone was
placed in commercial service using this
induction design housed in a simple box.
The next year, 1878, the Williams’ coffin
phone (Figure 3) was placed into service
with two of Bell’s induction “telephones”
attached (see Figure 1; Bell called them
telephones rather than transmitters or re-
ceivers because they were used for both
purposes). It wasn’t until 1882, six years
after Bell’s famous patent, that a resis-
tance-type transmitter was introduced by
the Bell Company in its Western Electric
3-box phone with a Blake transmitter.
Using the double test for an inven-
tion, we can conclude that both Bell and
Gray had conceived ideas for a workable

telephone, but only one of them was put
into commercial service (i.e., reduced to
practice). Bell’s induction transmitter was
truly unique and it ushered in the age of
the telephone. He deserves full credit for
this. Whether Bell peeked or copied any-
thing about a liquid transmitter doesn’t
matter because the liquid transmitter was
never used in practice and its design re-
vealed no principles that weren’t already
known.

The complete citation for Bruce’s
book and additional information on the
development of transmitters and other
telephone components can be found in
my book, Old-Time Telephones, from
which the above figures are taken. =

EARLY LOS ANGELES TELEPHONE SERVICE

Los Angeles, at the beginning of the
twentieth century, was served by a number
of telephone companies. One of the very
interesting pieces of this history was the
acquisition of independent companies by
the Bell System where Bell was required
to maintain the same level of automatic
service provided by the independents as
well as offer automatic service (dials) to

those who didn’t have it. The equipment
used and the modification of that equip-
ment to meet installed switching systems
and Bell System requirements makes for
very interesting reading. Watch for this
article, complete with some equipment
photographs and a unique Bell publication
for customers that has been reproduced
and will be available to our readers. =

Singwires@aol.com.

Over 21 Years of Singing Wires on CD / DVD

The Twenty Year History of TCI CD is now available to
telephone collectors everywhere. Bev McFadden, co-
editor of the Singing Wires Newsletter for 15 years, has
taken every newsletter ever published by TCI between June
‘86 and December ‘07 and assembled them on this DVD or
two-CD set. That’s 244 newsletters, thousands of articles
and items and hundreds of photos, many of them in color.

The CD is in PDF format. PDF files are all text searchable,
you can quickly find a story or reference to any topic by
simply entering a keyword into the Adobe Acrobat search
window. Put in Western Electric and you will get hundreds
of hits. Customize it to colored telephones and you’re
down to dozens of hits with half of those being Jon Kolger
ads requesting colored phones. Put in Pekin red and there
will be nine hits ... only 4 for mahogany A/E.

This CD is available for $20.00 U.S. It can be paid for
with PayPal ... send payment for your CD ORDER to:
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Cutting edge dial plate restoration
High resolution adhesive vinyl overlays
Over 20 styles to choose from

Custom cut for precision fit

Laminated for durability

UV Fade Resistant
Quality guaranteed

MIX ‘N’ MATCH OFFER!

Buy 10 get 1 Free (any style)
2.50 per overlay

CALL TODAY: 1.800.843.1320
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ORDER ONLINE: www.oldphoneworks.com
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