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Herbert Dingle Was Correct!
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1.0 Introduction

Herbert Dingle is well known for his claims of inconsistency inskein’s Special Theory of
Relativity. One of the most interesting of Dingle’s argumepigeared in the September 8, 1962
issue of Nature under the title “Special Theory of Relativityhis short note by Herbert Dingle
points out “what appears to be an inconsistency in the kinematicabfp&instein’s special
theory of relativity.” Here the thesis is presented that Diagieodest claim is based upon a
mathematically correct derivation of the transformation of tiram a moving frame into a rest
frame following Einstein’s methods. It is concluded that Dingle&edtion of an inconsistency in
Einstein’s 1905 paper on relativity is correct. Furthermore, in adduidime inconsistency, there
are errors in Einstein’s 1905 proof that he attempted to rectifysii907 and 1910 papers on
relativity.

This claim may seem outrageously absurd to a physics communiti wehiconvinced of the
absolute correctness of Einstein’s special theory. The purpose shecetake up Dingle’s
challenge, and to examine with mathematical rigor the matheathalkerivations which lead to
the famous conclusion in the special theory that “moving clocks run slowéking up Dingle’s
challenge, the focus will be on Einstein’s three fundamental papbish westablish the
theory>*. An examination of the proofs of time dilation which appear in theperpandicates
that three different methods are presented. Einstein presentedrardiffiroof in every one of the
three papers. The final method of proof given in 1910 is completelyatfifférom the proof of
1905. The reason for these different proofs is interpreted here asteamptato correct
deficiencies in the 1905 paper in light of Stark’s discovery of sgeate shifts of canal rays.
The 1907 method was further revised in 1910 which is taken as Einsiaal’ vdrsion of the
proof. The argument will be advanced that mistakes and inconsistencike 1905 paper
contributed to the inconsistency arguments and confusion which has accompaniedéebtg@ubj
nearly 100 years.

In the final analysis, it is determined that Dingle’s argumaifg fo prove that moving clocks run
fast. Instead, his proof correctly demonstrates that clocks tainrdse moving frame run slow
compared to clocks at rest in the rest frame. But, Dingle&rtams that moving clocks run fast
according to Einstein’s proofs is correct. Because of mathematicas, Einstein incorrectly



derives the transformation equations from a moving frame into draese. He misinterprets
them as indicating that moving clocks run slow, instead of the coasglt, which is that they
run fast. The correct conclusion which is given here is that movogk<lrun slow, however,
proofs based upon Einstein’s 1905 method are incorrect because the equattbrstually
indicate that moving clocks run fast.

2.0 Objective

The main objective of this paper is to take up Dingle’s challemgaamine Einstein’s proofs of
time dilation and resolve the inconsistency that Dingle has discbvEnes analysis has revealed
mistakes in Einstein’s method of analysis that will be discuasédexplained. This paper will
demonstrate that Dingle’s criticism of Einstein’s 1905 derivation of tita¢ialn is valid and that
his 1905 paper contains mathematical errors. In the 1907 and 1910 papers) Eitestepted to
rectify the errors of the 1905 paper by presenting revised proofseiBimgis not satisfied with
the 1907 result and presented a further revision in 1910. The main purpose [dger is to
demonstrate that Dingle’s 1962 demonstration of an inconsistency iralspdativity is an
attempt to point out the mistakes in Einstein’s 1905 paper. While Daogle not assert this, it is
shown that his solution is the mathematically correct derivatiorchwkinstein should have
obtained.

3.0 Approach

The thesis advanced in this paper is that Dingle’s demonstratiam iat@ansistency in special
relativity was a low key, or quiet urging to the physics commutotgxamine Einstein’s 1905
derivation of time dilation. Forewarned of the hostility to his vielasgle did not assert that
Einstein’s 1905 presentation was wrong, he merely pointed to an incaotlgjsténich he hoped
would prod an examination of Einstein’s method and conclusions. The meatmschythis was

to be achieved was to compare Einstein’s incorrect statements with his own stateroents.

The essence of Dingle’s argument is that based upon the mathematical methsdeifi’Ei1905

paper, the correct conclusion is that moving clocks run fast. Howevesteka reached the
opposite conclusion that moving clocks run slow. Dingle shows that ibNesvfEinstein’s 1905

method using the inverse Lorentz transform instead of the Loremzfdren which Einstein

uses, then we must conclude that moving clocks run fast. This arguitidre analyzed further
here.

One result of the analysis is the discovery that Einstein’s 1905 paptins a major blunder.
He incorrectly concludes by his method that moving clocks run slow.€ffos is corrected in
the 1907 and 1910 papers by a revision of the method of proof and by deletefgralhces to
the conclusion that moving clocks run slow as a result of their motieatgued that Einstein



recognized his errors and attempted to rectify them in his 1907 and 1péfs.pA further
revision in the 1910 paper attempted to correct the deficiencies tathevard method used
previously by substituting the inverse Lorentz transform in place dfdrentz transform used in

1905 and 1907. However, he continues to conclude that moving clocks run slow. The reason that
Einstein continues to insist that moving clocks run slow is a matieaharror that will be
discussed.

The analysis method used here presents a comparative analybis wvot derivations and
identifies two main mistakes in Einstein’s 1905 paper; the inconsxdf the Lorentz transform
and the incorrect interpretation of the result. Dingle’s presentatorrects these errors while
maintaining the other aspects of Einstein’s method. His restheigfore interpreted as the
correct result that Einstein was unable to obtain. Dingle coyrestts the inverse Lorentz
transform and correctly recognizes that the resulting contracfidime interval indicates that
moving clocks run fast. The conclusion is that, based on Einstein’s principles enuncit2e8,i
the correct conclusion should have been that moving clocks run fast, andwassEinstein
mistakenly concluded.

The evidence to support this argument is divided into two main linepmbach. One is
historical. It proceeds by an analysis of Einstein’s three paperspecial relativity and
demonstrates that Einstein recognized that the 1905 derivation waseabic@ut he never
recognized that his 1905 conclusion regarding moving clocks running slow b@ght error.
The second approach investigates the rigor of the mathematicabdneind points out
mathematical errors in the 1905 paper.

4.0 Background

Here the brief note presented by Dingle is desctib@ingle states that “The alleged
inconsistency lies in the fact that the argument used to provenibnng clocks run slow’ (with
which all the kinematical implications of the theory are bound up) preitesexactly the same
validity, that moving clocks run fast. Both cannot be right, so the lb&slse theory must be
faulty.” Dingle uses Einstein’s notation and copies his exact wordssomparison of Einstein’s
solution for the transformation of time with Dingle’s alternatsgdution based on the inverse
Lorentz transformation.

Dingle’s demonstration consists of four parts. The first part detine reference frames and the
coordinates in accordance with Einstein’s original terminology. Bimgakes an addition by
defining the inverse Lorentz transform which Einstein does not usesedoad part presents a
statement of the desired solution in Einstein’s exact words by guotdthe third part states
Einstein’s solution as a direct quotation. In the fourth part, Dingkeepts his alternate solution,
exactly as Einstein presents it with the appropriate changeatimmatical symbols and words



to make the necessary corrections.

After demonstrating that the two solutions are inconsistent, Dpages the following problem:
“...It must be explained not why the two cases are differentghatvious-but why, consistently
with the theory, the former result must be accepted as true thieil&atter must be rejected as
false.” He then sent copies of the reprints to relativity esperth the enclosed handwritten
remark: “With kindest regards. Test case for the integrity of scisritiEhis goaded Max Born to
write a response which dismissed Dingle’s argument with a smdecurt refutation. While
Born’s argument has been accepted as a correct refutation oeDitngas not been generally
regarded as completely satisfactory.

Dingle’s method and his approach is curious. At first glance, the pndideposes appears to be
merely a semantic gambit; not worthy of notice. This is apparevity Born responded by
saying: “Dingles objections are just a matter of superfi@ainulation and confusion.” Born
attributes the confusion to Dingle and not to the theory which he is begegl to critically
examine. Dingle does not assert that Einstein’s statemeniscareect. Instead, Dingle merely
asserts an inconsistency. But the inconsistency can only be resoleed of two ways. Admit
that Einstein’s derivation is wrong, or assert that Dingle’svdaan is wrong. Born, and all
other commentators, choose the latter course of action.

Dingle’s approach was to goad Born and others to critically examimgtein’s solution. He
expected them to discover that Einstein’s answer was wrong. Thisrigrolaahis admonition to
explain, not why the answers were different, but to justify whytEin's answer is considered
the correct one. The response was not as required. Born evaded theanjtmekplain, and
others have asserted simply that Dingle’s paradox is a fallacy.

5.0 Comparison of Dingle And Einstein

The method used by Dingle, which permits a word-for-word step-by-stegparison of
Einstein’s solution with the solution by Dingle, is analyzed here. Tbmsparison reveals the
following significant differences. First, Dingle uses the invérseentz transformation equations
of coordinates from the moving system into the stationary systdmte \Einstein uses the
Lorentz transformation equations. Dingle exchanges the moving andnatsti system
coordinates where necessary in the solution. Dingle follows evepyo$tthe solution exactly as
Einstein, so that the principles used in the solution are the samge Deduces the solution in
the same manner as Einstein. At the conclusion, Dingle statebehsdlution indicates that time
marked by the clock in the moving system runs fast when viewed frerstationary system,
while Einstein says that it runs slow. This summarizes thedfigrences in the two proofs. So
we see that the main differences are the use of the inversett.dransform and the conclusion
that the result indicates that moving clocks run fast.



Dingle defines the problem exactly as Einstein; a transfoom&tom the moving frame into the
rest frame. Dingle uses the inverse Lorentz transform; Emnsssas the Lorentz transform. Both
Dingle and Einstein use the same method of evaluation, but-thisnificsigt-with different
conditions. Einstein’s condition specifies the coordinate of the clodstin the moving frame;
=0 hence x=vt, and Dingle uses the condition that measurement is iasthigame at x=0,
hence =-vt. Dingle uses the condition appropriate to the inverse LorentZdraraion. Dingle
and Einstein obtain the same basic equation with the variables t ardctly reversed as
required. Dingle interprets the result as showing that the movaaly clins fast, while Einstein
says that it runs slow. We will see that Dingle’s solutiom loa viewed as the correct one. He
has exactly corrected all of the mistakes in Einstein 1905 papeas mated before, he does not
make this claim.

Parsing Dingle’s method, we see why his method of solution is t@mecEinstein’s is in error.
The problem is defined as a transformation from the moving frarderaain into the stationary
frame as codomain. The first step defines the domain as the moaumng Wwith time coordinate
and codomain as coordinate t. Dingle writes the inverse LorentZamansvith the domain
coordinates on the right and codomain on the left. Einstein writes entizotransform with
domain coordinates on the left and codomain on the right. Dingle perfaahsagon in the
codomain using a substitution of codomain coordinates on the right. Einstein performtavalua
in the domain using a substitution of domain coordinates. Dingle’s resuttansformation with
the codomain on the left side expressed as a function of the domainnabesdon the right:
t= (Y1-v?/c?). Einstein’s result expresses the domain coordinates as a fuottioe codomain
coordinates: =t ((1-%c® . Clearly Einstein’s result is in the improper format, beeahe
domain and codomain are reversed.

Dingle’s equation expresses time-as indicated by seconds “mawkettie clock in the moving
system- as it is measured in the stationary frame in teinss function relating time in the
moving frame to measured time in the stationary frame. Einstequation expresses time in the
moving frame in terms of time in the rest frame. This isnthstake that has caused nearly 100
years of confusion and controversy. Einstein concludes that the movingwhscklow. But this
seems wrong because the equation which Einstein presents does not suppmmclusion.
Correctly understood, it states that the rest frame clock rdog/™svhen viewed from the
moving frame. A result which partly explains the confusion.

Einstein’s method of analysis is the following. It is characterized by thdipemethod in which

he performs the analysis backwards, going from the moving systenthmtstationary system.
Time is defined in the moving system as being the same asdnaykae clock in the stationary
system. This is a strange approach, and it is the source of cabsdeonfusion and argument.



The definition appears to establish that the clocks at rest in taotie$ run at the same rate. But
there is sufficient ambiguity to reach the opposite conclusion. Andliffesulty is that the
analysis proceeds backwards, there does not appear to be any reasisvidyequired, it
seems to only deepen the confusion.

Einstein solves the Lorentz transform -which goes backwards veeldb the desired
transformation- and obtains an equation for the transformation of timg fom the rest frame
into the moving frame. He then solves for time in the moving fralmen the rest frame clock
dial indicates one unit of time. The result is that when thectesk reads one time unit, the
moving clock reads p(1%c?) units of time. Since this has a value less than one for any tyeloci
v greater than zero, Einstein concludes that the moving frame clock is slowe Dgagl the same
procedure on his resulting equation. Setting the rest frame timé teqaae unit of time, he
solves for the time on the moving frame clock as 1/ p(d@y the inverse of Einstein’s result.
Hence, the moving clock runs fast in Dingle’s solution.

Dingle’s challenge is to explain why the solution obtained by Emstieould be considered the
correct one. When we consider the strange method of solution-going bdskwhe ambiguous
definition of time marked by the moving frame clock, and the awkwarthadeof clock
comparison, Dingle’s demand that the validity of Einstein’s solutiorexy®ained is amply
justified.

6.0 Analysis of Mathematical Method Of Solution

Before we can determine the mistakes or errors in eitheretiisstor Dingle’s methods of
solution, we must have some method or approach to determine what conditaterect
solution. This seems to consist of at least two basic considera#tomsethod of clock
comparison and a method to implement this comparison of clocks matteipathe first
involves a theory of how we compare the clocks, and the second addresseathematical
procedure to accomplish the comparison. The theory of clock comparison is addressed first.

6.1 Theory Of Clock Comparison In Special Relativity

A clock is generally defined today as a system which produces pat authout an input. What
this means is that a clock measures time by counting the vibratidresats of a self sustaining
oscillatory system. The type of self sustained oscillation useti9D0 was a mechanically
vibrating system which performed repetitive harmonic motions. Thefispexuirement of the

vibrations, which was required to make a good clock, was the exatitivepeature of the

harmonic motion so that the cyclic motion always repeated itgadfiin the same interval of
time. This time interval is called the period of oscillation, amel reciprocal of the period of
oscillation is called the frequency of oscillation.



Time measurement circa 1900 was performed by counting the ososlair beats of the clock
using a dial mechanism which converts the vibration counts into didingsa calibrated in
terms of measures of time intervals; usually days, hours, minmueseaonds. The beats measure
tiny intervals of time, these are counted and related to the aiaémment or ticks, so that a
certain number of beats corresponds to a standard interval of timee.t8e counting of beats is
fixed in relation to the dial reading, the main error that edféoe¢ time measure is the change in
period of the harmonic vibrations.

The method used to display time related the clock beats to tiergald inversely via the dial
readings. Clocks are calibrated in terms of time by comparisan dtandard of time. This
standard is a clock maintained by the government at an astronomiealaibsy. A clock is said
to run slow when it reads time behind the reference standard ofltinnas fast when it reads
time ahead of the reference. This process requires that thegeaditwo clocks be obtained and
compared when the standard clock has run for a defined interval obyinte own measure.
The terms fast and slow therefore refer to the rate of lugatise clock compared with the
reference. Rate is a measure of the frequency of vibration. Whetottkeruns fast, its vibration
frequency is higher than the reference clock frequency, and when islowsts frequency is
lower than the reference clock frequency. The reverse is trtlesfdime interval or period of the
vibrations. The clock runs fast when the time period is smalleessr than the reference time
period, and it runs slow when the time period is longer or greater than the referenpertod.

The reader should notice the following important result. With the defnsi used here, the dial

readings of clocks are inversely related to the changes inrttergal. (The dial of a slow clock

reads less than the reference because its period of oscillaboyés than the reference.) A slow
clock reads behind the reference because its period is longer.othesctlow because there are
fewer beats or ticks of the clock during the reference time period. @dpeeincy is lower, and the

time required to complete one period of oscillation is longer thamefieeence. A clock reads

fast because more ticks are recorded during the referenc@eimoel. The frequency is higher,
and the time to complete one period of oscillation is less tharetdeince period. Hence while
the dial readings of clocks are directly related to the clok they are inversely related to the
transformation of the time intervals.

When discussing the transformation of clock rate between refefrances, it is not necessary to
consider dial readings. We can compare the clocks based upon the mnatisforof time
intervals directly. Because the period is inversely relatedottk ¢ate, the direct transformation
of time intervals gives the necessary result. A clock runsifash the transformation contracts
the time interval; numerically a smaller measure, and it slow when the time interval is
dilated; a numerically larger measure. In the following sections, iWeee that Einstein makes a
serious blunder when he confuses the time as defined by clock diahggadith the



transformation of real time intervals.

The procedure for clock comparison is as follows. A reference cod&fined, and it runs for a
unit of time by its own measure. The comparison clock is defined amgtarted or adjusted so
that its start time coincides with the start of the referedlock. The dial readings which
represent time intervals are compared at the end of a unit®@frtimon the reference. But, we
can not use this procedure unless we assume that the timertredsared is the same for both
clocks. When we are trying to determine if there is an achalge in clock rate due to possible
differences in time scale, the comparison of time intervalgregerred. Since the supposed
relativistic transformations change the time scale, the peefenethod is to directly compare the
frequencies of oscillation as the measure of clock rate.

6.2 The Theory of Mathematical Transformation

The deceptively simple procedure for clock comparison is complicatethéoyproblem of
transformation of time in the theory of relativity. The questioseati What is to be compared
when we do the measurement? Mathematically we need to defisgntiels that represent the
intervals used in the comparison of clock rate measurements. Thdwoasymbols used in the
transformations; one for the domain of the transformation, and one foodwognain. But they
don’t always represent the same concept in terms of clock tmgorhe cases, the symbols
represent the time determined by the reference clock in thefraese, in others the time
generated by the moving clock and measured in the rest frame, aineis thte time obtained
from the clock situated at rest in the moving frame. The diffecases depend on how the
Lorentz transform is interpreted. Three specific cases candéetified: projection as a
contraction, projection as a dilation, and a change of basis or tiale sbhange. The
interpretation of the symbols used is different in each of these cases.

The solution to the problem of transformation of time intervals istas the use of the Lorentz
transform. This is a relation that expresses coordinates definechat Einstein calls the
stationary frame into coordinates of the moving frame. Matheatlgtit is a relation that
transforms the rest frame space-time events taken as thendiomeathe moving frame space-
time events taken as codomain. In order to express the transtrmiatiterms of time
coordinates only, a procedure termed “evaluation” is used to elintimatspatial coordinates
from the solution. Einstein does this by substitution of the equation xatet,the Lorentz
transform. Einstein’s evaluation is mathematically equivalent @uation by solving the
Lorentz transform for space-time events located at the coordiivien the codomain or the
moving frame. The resulting equation is then reduced to its sinfptest Einstein obtained the
result: =t 1-V?/c?) . We see that this equation expresses the moving frame coosdimétems



of the rest frame coordinates. But, the solution requested the refdfsgs; rest frame time in
terms of moving frame time.

An unrecognized complication is that there is an alternative methedabfation of the Lorentz
transform. This procedure is to evaluate the Lorentz transfornhdosgace-time events located
at x=0 in the domain. The first procedure results in a contractibomefin the codomain and the
second in a dilation in the codomain. Unfortunately these solutions anhabts required if we
are asked to determine what is the rate of the clock in the mivaimg when it is viewed from
the rest frame. This problem is solved by inverting the resuliiseoprevious evaluations. Then
the contraction becomes a dilation and the dilation a contraction. THealtarnative is that the
Lorentz transform is a scale change or basis transformatioed&etgference frames. The result
is either a contraction or dilation as determined by the evaluationthleuprocedure for
comparison of the time intervals is different in this case. Esaltr of the first two cases is a
comparison of the apparent transformation of time, while in thecdsst, the results represent a
real change in the rate of the moving frame clock. With this brtedduction to the issues that
must be confronted, we proceed to the examination of Einstein’s method of solution.

6.3 Einstein’ s Method Of 1905

This section presents an analysis of Einstein’s derivation of dilagon in his first paper on
relativity published in 1905. Einstein’s 1905 derivation of the transformafitime is analyzed
and the errors in his derivation are discussed.

Einstein’s derivation of time dilation is presented in section #®flO05 paper. After discussing
the transformation of space which leads to a contraction, Einskeis tg@ the transformation of
time. The first step is to define the domain and codomain coordiratelef transformation.
Einstein does this as follows. A clock which marks the tina rest in the moving frame is
located at the origin of this system. Einstein asks for theftraned rate of this moving clock
when viewed in the stationary or rest frame. The problem is definedransformation from the
moving frame as domain into the rest frame as codomain. Therefexpect the result to be in
the form of a functional relation which expresses the measured enveldlgest frame time as a
function of the moving frame time.

The second step is to select a Lorentz transformation which egpré®e equivalence of moving
frame coordinates as domain with rest frame coordinates as coddtietein uses the Lorentz
transformation going from the rest frame as domain into the morangefas codomain. This is
an error that leads him astray. It is ironic that the soluion the correct form for transforming
time from the rest frame into the moving frame, but that ishesblution which was specified.
So it must be judged as incorrect. The proof of this error islibaesult which Einstein gives, is
an equation which expresses the moving frame time as a functioa @&st frame time. Hence it



is expressed incorrectly, because the required solution is an egegi@ssing the rest frame
time as a function of moving frame time.

Einstein proceeds to use this incorrect result to support the condligtdhe moving clock runs
slow. This approach is wrong because it uses an incorrect derivatioa lbbrentz transform. A
second problem is the question of the correct method of evaluation. Tadweogpossibilities;
evaluation for x=0 and evaluation for x'=0. The answer requires a knosvleflgwhich
evaluation condition is correct. The correct evaluation occurs wherransfarm from the
moving frame into the rest frame, with rest frame measurepefirmed at the same place --
this is where the reference clock is located in the restefralut at different times. This
condition is only achieved by evaluation at x=0 as correctly speadrfieDingle’s method of
solution. Einstein uses an incorrect method which performs evaluatibie imaving frame of
reference, and not the rest frame as required.

Einstein’s use of an incorrect evaluation method is apparently nextivat his desire to show
that the rate of a moving clock runs slow. This being the reasomaftsforming from the

moving frame into the rest frame and his use of the evaluation methath employs

substitution of the condition x=vt into the Lorentz transformation formutdortunately, this

method is not properly matched to the use of the Lorentz transformBubnat this stage,
Einstein has not developed the inverse transformation formula that wa@gpanitted the use
of the evaluation procedure which he uses. The correct procedure would kavi hese the
Lorentz transform evaluated at x=0. Instead he uses a confusing anckchgrocedure that
leads him into error.

The first mistake is now clear, for the mathematical solutih@t is presented, the problem is
defined incorrectly. The correct definition would have been to ask, whheirate of the rest
frame clock when viewed from the moving frame. Presented thisth@ynathematical solution
given is correct. The second mistake cited notes that the Lorans&fdrm is used incorrectly
relative to the problem definition. The inverse Lorentz transform shwaud been used instead
of the Lorentz transform. With this change, and the appropriate changfee ievaluation
condition, a correct derivation results as demonstrated by Dingle.

An analysis of the method used by Einstein reveals the following points:

The problem is defined by asking for the rate of the moving sydterk when viewed from
the stationary system

Einstein uses the Lorentz transform formulation of the problem whidvidas the
transformation of time defined in the stationary frame into the moving frame

The solution is written with the moving frame time written afuiraction of the stationary
frame time



Einstein interprets the solution, which shows a time interval inntloging frame is
contracted relative to the stationary frame, as demonstratinthéhmoving frame clock runs
slow

Einstein uses this result to assert that when a clock anrdst stationary system is moved
with a velocity v from A to B in the stationary system, itlwalg behind the clock at B when
it arrives because of this motion

Einstein then asserts that a clock at the equator “must go foadg s.than a similar clock
situated at one of the poles”

The first two points address the problem mentioned before that thiéng®quation used to
compare the clock rates is backwards. Hence, it can not be use¢uleteerg a projection of the
time marked on the moving frame clock into a measurement of it istationary frame. So it
must represent a direct comparison of the rate of a moving clélclawiock at rest. Points four,
five and six can now be seen as following directly from the denadimsirthat a moving clock
runs slow. The comparison assumes a time scale or basis changhdrmoving frame into the
rest frame with time in the rest frame defined as referéinte. The result that the moving frame
clock runs slow is then used to support the conclusions given in the last two points.

6.4 Einstein’s Big Blunder

Einstein’s blunder is as follows. He says that when we have atzott@nsformation between
two time intervals, representing time marked by clocks, when wihadime indicated on the
reference clock to 1 unit and calculate time on the opposite cldtle result is less than 1 unit,
the subject clock is slow. This is incorrect.

The equation for the transformation of time intervals is in the fwrenfunction as followsgtL;
(t). Here L is the transform functiong ts the subject time interval, andig the reference time
interval. The subject time interval is a representation of tlekcltime subject to the
transformation. We calculate the comparison of the clock rates as follows. Whethé subject
clock is fast. Solving for the times we obtaigsff, hence, 141/t, so t> t;, and {<t,.. Using the
functional notation, the result can be expressed so that when the functignally written as

or % results in a value less than unity, the subject clock isifasther words whenz t,,
then £>f,. The subject clock is slow when we have the regultt Because in this case,is
greater than unity , and we have the result thdf, foecause [ K t;, These results are exactly
opposed, i.e. inversely related, to the method Einstein uses.

Einstein’s blunder is confusing dial readings with time intervaks.adsumes a direct 1 to 1
relation such that clock dial or display readings represent tifms.i3 not true in the theory of
Lorentz transforms, which act directly upon the time itself, anddiabtreadings as assumed in
the operational method adopted by Einstein. Dial readings are courntxlofbeats. Beats are



oscillations with a fundamental cyclic frequency of occurrence. Tdreyusually assumed
uniform of fixed period. Clocks keep time by counting these periods dfaderi. Oscillations
with shorter periods, i.e., contracted time intervals, mean the aloskfast because more beats
are counted during a given reference period as measured by the reference clock.

Einstein’s mistake, interpreting a time interval contractiomegscating that a clock runs slow,
must be recognized as a blunder of major significance for the fatloveason. It led to an
incorrect interpretation of the theory and the wrong equations. To expiai lets take up an
analysis of the 1905 paper from a different viewpoint. In 1905, Einsteiorpedl an analysis of
the Fitzgerald-Lorentz contraction going backwards. The method canurbenagized in
modernized form as follows. Starting with the Lorentz transformdistance as x'=(x-vt),
where X' is the distance defined in the moving frame and x thandistin the rest frame, and
=(1-V?/c®)™ .We have for t=0 the resulting solution, x3s which is solved for x="x. The
result being the required Lorentz contraction going from the moving into the rest frame

Suppose we utilize an analogous method for the transformation of tiad.ofentz transform is
t'= (t-vx/c®). Now solving with the condition that x=0, the solution tis obtained. Apparently
Einstein rejected this solution because it leads to the conclusibthéhalock in the moving
frame runs fast -remember he thinks that a dilation of the itire@ns that the clock runs fast
because he interprets a contraction of the interval as a slokv Blot this is the correct solution
for the dilation of time experienced by a moving clock. It is thetsni that he was searching
for. However, because he misunderstood the correct interpretationeointenvals, he obtained
the incorrect result of 1905. Hence Einstein missed the corredosoduid the consequence was
that he introduced a different interpretation which explained the ralp@fi moving clocks in his
1907 paper. The failure to clearly retract his errors in the 1905 papatesulted in confusion,
misinterpretation, bitter debate, argument, and dissent for nearly 100 years.

6.5 Einstein’s Blunder Vindicated - The 1907 Method Of Solution

In 1907 the blunder of the 1905 paper is erased with the presentation ofirsterevetation and
method of proof. The 1907 method of proof vindicates the blunder of 1905 by showing that
moving clocks run slow just as concluded in 1905. This revised proof was taedtivg new
experimental results obtained by J. Stark. This suggested toikitisie moving atomic clocks
run slow because “ ...the oscillation process that corresponds to kleets to be considered
an intra-atomic process whose frequency is determined by the ion a@meay consider such
an ion as a clock...the effect of motion on the light frequency...reducgagparent) proper
frequency of the emitting ions...” The revised theory presented in 1907 deatemsthe
mathematical proof of this supposition by showing that the Lorentzfdramstion of the
frequency of a moving clock observed from the stationary frame esssthan the observed
frequency of the same ions at rest. Hence the clocks of the moving ions appeared to run slow.



Another revision was that the assertions given in the last two pafithe summary of section
6.3 - the conclusions that moving clocks actually run slow- are droppediowwt see any
reference to them after this. This suggests a change in viewipourtdertaken in the 1907
revision. This new viewpoint stresses the interpretation that teeofaa moving clock only

appears slow when viewed from the rest frame. Hence in the 1907 revision, the intenpiteaat

the slowing of moving clocks is a real change in clock rate gives way to the etdtiqor that the

change is in the apparent rate of the clock observed from the maaimg.fn the following, this

altogether different interpretation will become apparent.

It is clear that by 1907 Einstein believed his derivation of timatidit in the 1905 paper was
unsound. The new interpretation required a different approach. For the egwatdtion, it was
necessary to show that the time marked by the clock in the mowange fiwvas shifted in
frequency. This led to a more elegant and convincing method of proof thamséthin 1905.
Hence, in 1907, the derivation of the transformation of time intervadsdnamatically revised
and appeared in a completely different form. The new form posed a etetyptlifferent
problem. It addressed the transformation of clock rate, as opposed to the previoushamsed
only on the transformation of time interval.

Einstein’s method for demonstrating the transformation of clockbegens by defining a clock

in the moving frame which runs or beastimes faster than the other reference clocks used to
measure time in the moving and rest frames. Hence this clockreahes while every other
clock beats only once. The method is to calculate the transformattbrs alock rate from the
moving frame to the rest frame. Here we see that the probletefined backwards just as in
1905. Hence he again defines the transformation going from the mowng feaa rest frame,
but the 1907 method proceeds differently after obtaining the same assint 1905; t'="4,
where new notation is used (primed variables refer to the movimeg femd unprimed to the rest
frame).

Although Einstein demonstrates that the clock rate measured ireshdrame appears slow
compared with the rate defined in the moving frame, he does not prasenmplete
mathematical derivation. He skips the steps which calculaterdinsférmation of the time
interval. He states this procedure as follows: “Using the tivet transformation equations, one
obtains”. He then proceeds to write the resultst'tThe reader is left with the task of filling in
the intermediate steps. The implication here is that the sagttgochthat is used in the 1905
paper is to be applied, because he refers to the two transform@tiauds, instead of only one
which is needed for the transformation. This involves solution of theabgauation with the
condition x’=0, and following that with the substitution of x=vt into thedmr transformation
equation for time.



The proof now proceeds by inverting the result of the 1905 solution, and thersbletomes a
dilation of clock rate transformed from the moving frame into thefraste where it is measured
by comparison with a rest frame clock. Hence he obtaing!. tBut t now represents the
observed time interval, as viewed from the rest frame, markduebgidck in the moving frame,
and not the time marked by the rest frame clock. The symbol t’ epresents the reference time
which is assumed the same in both the moving frame and the mest ffdis change in the
meaning of the symbols is crucial in understanding the differenegebetthe transformation of
reference clock rates -used to interpret a real change in chiek- as opposed to the
transformation of apparent clock rates.

The proof follows immediately from the transformation formula obthiioe the transformation

of time by converting the time intervals into frequency. The method liseever is awkward
and difficult to follow. Defining frequency observed in the rest frase and the moving frame
frequency asy the transformation of time intervals can be converted into a tranafion of
frequency as follows: t#', hence 1 = 1/ny and the resulting solution for frequency observed
in the rest frame ia= " no. Henceny=bn. This result shows that the frequency generated in the
moving frame is greater than the observed frequency in the aeseé.fiTherefore, the apparent
clock rate is slow as viewed from the rest frame. As Eingiats it “ The motion... reduces the
(apparent) proper frequency of the emitting ions...”

6.6 Einstein’s 1910 Relativity Paper

Einstein was not satisfied with his solution of 1907, because a new kaignibicantly different
solution is presented in his 1910 paper. The main change provided a justfitar the
equation, t=t’, which was not presented in the 1907 paper. The method used reveals a
completely different approach to the problem.

The new feature of the 1910 derivation is the use of the inverse Ldranstorm equation for
time. This, however, is written incorrectly as: (&vx'/c ). (The error is using a minus instead
of a plus sign.) However, this is clearly intended to be the intamsntz transform for time,
despite the mistake. Einstein proceeds by saying: “and since claglattest at the origin of S’,

we must always have x’=0, which yields t=’ Here evaluation is performed by substitution of
x'=0 into the inverse Lorentz transform equation. This procedure is depiivta the evaluation
method used in 1905, so the same result is obtained. Using this evaluation method gares the s
results as in 1905 and 1907, but it is another blunder. He misses another ofypiortdiscover

the correct equation that proves moving clocks run slow.



To see why, we return to the 1905 derivation. There the substitution, »ass/tused. This
equation results when we solve the spatial Lorentz transform faotigition x’=0 (=0 in the
1905 notation). But the inverse Lorentz transform is the correct equsdidime correct condition
is actually x=0. Analysis of the 1910 derivation of time dilation kwifgnstein’'s erroneous
misconception regarding evaluation into focus. He uses the speaiiicatvt in both the 1905
and 1907 papers. This results from the solution of the Lorentz transtorspdce when the
condition x’=0 is imposed in the domain instead the codomain. This saoreeicicspecification
is also used in 1910, but in a different way. This requirement is wbacguse the solution asks
for the transformation of time going from the moving frame into rést frame. Einstein’s
evaluation condition specifies the location of the clock in the movimgeftaut does not specify
where the observer is to be located in the rest frame. Thidispgon is necessary to correctly
transform the clock rates. Einstein does this incorrectly. Hisifsggaion that x’=0 is only valid
for the transformation from the rest frame into the moving one.

6.7 All Of Einstein’s Derivations Of Time Dilation Are Incorrect

The purpose of the section is to show that Einstein’s derivationmefdilation in all three of
the fundamental papers on relativity are incorrect. The proof folldves the equations used for
transformation of time intervals are converted to frequency. To davihidefine the clock rate
in terms of frequency as follows: the clock at rest in S hasatieef=1/t, and the clock at rest in
S’ has the rate f'=1/t". These equations relate unit timevaterdefined in S and S’ into clock
rate or frequency to permit comparison of clock rates.

To calculate the rates of the clocks we use equationstt'and t="'t'and convert time to
frequency using f=1/t and f'=1/t". The results for the 1905 resultgin¢he first equation are as
follows: t'= 't or 1/f= "1/f. Therefore f="f or f<f. The result shows that the clock at rest in
S, the stationary system, is slow relative to the clock atime$§’, the moving system. The
calculation for the 1907 result is: t=or 1/f= 1/f'. Therefore, f'=f, or f>f. This result shows
that the clock at rest in S’, the moving system, is fastivelab the clock at rest in S, the
stationary system.

These results prove that the conclusions given in the fundamental mpapeedativity are
incorrect. The contradiction of the 1905 result is obvious, but that the 1907 ressdtvarang is
not as clear and requires an explanation.

In the 1907 and 1910 papers the equatiot’ twas used. Einstein obtained the following result,
which was calculated above based upon the 1905 equation't ts 1/f= 1/f. Therefore
f= f or f<f. He incorrectly interpreted this to mean that thegiuency of a moving clock,
represented by the symbol f was slow relative to the clock in S which was pi@seaeted by the
symbol f'. So the proof was accomplished by a definition of the mearitige symbols form the



correct meaning and interpretation. Hence the proof is incorrecthBuater textbook writers
corrected the “mistake” and promulgated the now accepted interpnethit was given in
sections 6.5 and 6.6, even though the derivation given in the 1907 and 1910 papaiyis cle
incorrect.

The result has been a major problem for the theory, its intelipretaind understanding. The
correct equations for time dilation using the notation and definitiorenddy Einstein are the
equations t'=t and t="'t". The first gives the result: % or 1/f= 1/f. Therefore, f=F, or f>f .
Which says that the clock at rest in S, the stationary sysdfast relative to the clock at rest in
S, the moving system. The second equation, which is Dingle’s results:gt="t' or
1/f= M1/f. Therefore, f'= "X, or f<f. The clock at rest in S’, the moving system, is slelative
to the clock at rest in S, the stationary system. Thereforepmaude that it is Dingle’s solution
that gives the well known result, which is experimentally vetijfignat the moving clock runs
slow relative to the rest frame clock. We must conclude fromthiasDingle’s result, given in
his 1962, paper is correct.

7.0 Special Relativity After Einstein

Einstein had begun to look beyond the special theory of relativity durapgamtion of the 1907
paper. It contained not only the completion of special relativity, budegbds of general relativity
as well. Following its publication, Einstein devoted his efforts toegad relativity and the
advancement and perfection of special relativity was left to @ithrfortunately, the damage of
the 1905 blunder was not erased, and in the following years the tweeniffaterpretations of
special relativity based on the 1905 and 1907 theories continued to flounrshwelevill briefly
review these developments which are closely tied to the clock paradox.

To clearly understand the two different versions, it is importaninaerstand that the clock
paradox arises from the 1905 version and not the 1907. The 1905 version té&asd\tigat a
clock at rest set in motion then brought back to rest runs slow. Fhie ibasis of the clock
paradox. The 1907 version is incompatible with this interpretation betdasdearly assumed
that the clocks in the moving frame always run at the sameasatdocks in the rest frame.
Consequently Einstein dropped this conclusion from the 1907 and 1910 papers atyrdiag
failure to clearly distinguish between the different assumption derivations of the two
different versions of relativity has resulted in endless controversy and confusion.

We can see this when we compare W. Pauli’'s Theory of Reldtiwith Max Born’s
interpretation in Einstein’s Theory of RelatiVityn his book first published in 1921, Pauli gives
the 1905 version which is based on the idea that “the time scdlangex by the motion”. The
equation for time dilation is derived by the 1910 method using the inversatk transform, but
he then reverts to the 1905 interpretation when he says “...therefore, a clock mittvinglacity




v will lag behind one at rest...” He specifically discusses lbekgaradox and asserts that the
retardation of the moving clock is a real effect, despite thedparthat arises from the reversal
of reference frames. He tells us that the paradox is merely apparent.

Born’s book first published at about the same time in 1924, gives the 19@hvafr$he theory
in terms of the Minkowski space-time geometry. He statesahelusion as “...viewed from any
one system, the clocks of every other system moving with respg@pear to be losing time.”
Unfortunately Born then reverts to the 1905 version, when he says “The cfwgents in time
in the systems in relative motion are slower, so that all evertsnoving system lag behind the
corresponding events in the system regarded at rest.” This bemgldentradiction is followed
by: “We shall return later to the consequences which arise fngfact and which are often
regarded as being paradoxical.” Born’s solace for the readedigc@assion which follows in a
later section which describes the clock paradox and explains tibaluge time has no physical
reality”.

Both the Pauli and Born books attempt to accommodate the differentngergithout clearly
distinguishing them. Pauli, uses the mathematical method of 1907 but saadicerthe
interpretation of 1905. Born on the other hand, stresses the method and appribech 37
version, and does not really stress the 1905 viewpoint but accommodatbssifinal remarks.
Neither is clear upon which interpretation is correct. Ultinyatitle contradictions appear in the
clock paradox which both versions are apparently able to explain, althoeighethods are not
always the same or equally satisfactory.

The history of relativity following Einstein’s withdrawal frorhe discussion is characterized by
an attempt to reconcile the clock paradox, which represents thedicindrzgs between the two
different versions. The usual procedure involved the presentation of thal tbeuary in terms of
the 1907/1910 version while maintaining the basic idea that time in twngnsystem is
retarded or dilated by motion. The effect is regarded as recimioca being relative, a reversal
of reference frames reverses the conclusions of the observer.aig@mblem of the textbook
writers was to express both of the viewpoints in a consistent M&yattempts to do this were
not always successful. The resulting explanations were often cugpfasid contradictory,
leaving the reader bewildered and confused. But, as time progressiahtimant interpretation
became that of the formal system of the Minkowski space-time.omd noticed that the
contradictions were not fully suppressed.

The problem for textbook writers and interpreters of relativitg wapreserve the integrity of
both versions of relativity. In his 1923 book Four Lectures on Relatinitly $pace Charles
Proteus Steinmetzolved the problem by giving a through presentation of the 1907/1910 theory,
complete with a discussion of the Minkowski geometry and Lorentz grotgiian. The
contradiction with the 1905 version was resolved by simply avoiding anyanemtreference to




it. There was no reference to the twins paradox despite the wm@ndversy between Einstein
and Henry Bergson following Bergson’s critique of the relativisiiee concept in his book
Duration and Simultaneity

In the book_Introduction To Modern Physidisst published in 1928, Richtmyer, Kennard, and
Lauritsen give a completely different solution to the problem abrreiing the results of the
different versions of relativity by rejecting the 1907/1910 version antkerpreting its results in
terms of the 1905 version. They begin by assuming a vibratory sgsigmi‘as a good crystal
clock or a radiating atom”. By interpreting the time intervaldhe Lorentz transforms as the
periods of an oscillator in different reference frames they oli& conclusion: “Thus, relatively
to S, setting it in motion has lengthened its period of vibration ingtie . More generally,
when any two physical systems are in uniform relative translation at speed fiethte mbduced
by system A on system B are modified just as if all napn@atesses on A were slowed down in
the ratio (1-&/c®Y? and similarly for the effects of B on A... Spectral lines frmmving atoms,
for example, should show a slight displacement toward the red...Sucfeenapipears to have
been observed by Ives, working with canal rays in hydrogen.” This intatipreis based on the
idea that motion causes a time scale change for the laws a¢physhe moving frame. This is
the hallmark of the 1905 interpretation. Notice however that it is otrésult obtained by
Einstein in 1907/1910.

In his 1950 book titled Classical Mecharfidderbert Goldstein came up with a totally different
interpretation. By this time a number of textbooks were giving ithe tilation formula in a
manner different from the original version of 1907/1910; i.et’tThis involved reversing the
reference frames so that the formula appeared in the formh t'€oldstein gives the dilation
equation in this form and then says: “When the stationary clock hadtone hour the moving
observer will find his clock has gonehours. He will say the stationary clock is slow, that it is
losing time; hence the name ‘dilation of time’ given to this phenomeBan.it should be
emphasized that observers in the unprimed system examining thef @atelock fixed in the
primed system likewise come to the conclusion that it is running slow compared $d their

At about the same time, 1952, Leigh Page published his Introduction To fitedoPdysics’.
This publication gives the now “classical’ version of the timetiditaformula from 1907/1910
as t=t'. Page interprets this as follows: “Therefore the intervalmé which has elapsed in S is
greater than that which has elapsed in S’. Observers in S contledgthat the moving clock is
running slow. Again the effect is reciprocal. If a clock isest in S observers in S’ find that it
runs slow as compared with clocks at rest in their system.”

Both statements by Goldstein and Page seem fine when interpeptdtsly, but when placed
side by side it becomes difficult to make sense of either of.théhmch one is correct. They
seem to contradict each other. Goldstein says that it is tiensty clock that runs slow, while



Page says that the moving clock runs slow. The answer of thevistlad this “apparent
contradiction” is that the effect being reciprocal does not involsen&adiction, since it merely
involves a reversal of the observers reference frame. But theofrthis statement also depends
upon which version of relativity is being used in the interpretation.

Technically both statements are wrong, because they have allowgg0beersion of relativity

to slip into the interpretation. We can see this by comparison h&h dorrect statement by
Donald Menzel, from his book Mathematical PhySidst published in 1947. Menzel gives the
time dilation formula in the classical form, just as Page, miekplanation is more precise than
Page. He says: “Thus the intervab{t);) as perceived in the unaccented system will appear
longer than the intervaj-t;. The clock in S’ will appear to run slow, as checked by an observer
on S, and vice versa.” This is an exactly correct interpretatisedban the formal interpretation

of the 1907/1910 version relativity.

The usual relativistic answer, that reference frames anproeal and therefore equivalent
doesn’t solve the discrepancy between the statements of GoldstePagmdlhe statements are
ambiguous and confusing. The usual interpretation (an example beingtdéraesit by Menzel)

is that the clock in the moving system appears to be slow whend/itam the stationary
system. But Goldstein says that the stationary clock is slows. dt bewildering explanation.
Primarily because we lose track of which reference framengslto the observer and which
clock is running slow. But, the main points are that Goldstein sayshatationary clock runs
slow according to the equation ttand also that he is using the 1905 version of relativity in his
interpretation.

Correctly interpreted, the two statements by Goldstein and Rage@nsistent. Goldstein
claims that the stationary clock runs slow as viewed from the ngovame, and reversing
viewpoints, that the moving clock runs slow as viewed from the stajyitraane. This is not the
same as the statements by Page which assert that the mloekguns slow as viewed from the
stationary frame, and reversing viewpoints, that the stationari dos slow as viewed from
the moving frame. Mathematically these are not equivalent satsnbut the recognition of this
fact is difficult given the lack of rigor used in the discussiohef problem. The statements by
Goldstein arise from the equation tt=and the statements by Page arise from the equatitin t=
The assumption is that these equations are reciprocal such thatrefbemce frames are
reversed, the equation t=becomes t'=t. This is only a mathematically true statement within
the 1907/1910 version of relativity and not the 1905 version. At this point wéotiimgle and
his discovery of an inconsistency directed at Einstein’s 1905 version of specigityelat

8.0 Dingle’s Inconsistency

The reader who has carefully read and compared the different ettgiqpns given in the



previous section can see that the various interpretations are ineohsied confusing. The
objective of this section will be to explain how these confusingpre&ations arose and how
Dingle was able to prove an inconsistency in the special theorglativity. We begin by
returning to Einstein’s 1905 paper.

There are two main errors in the 1905 paper that are the sourhe obifusion which the
textbook writers vainly endeavored to clear up. The first is thatribhod works backwards
with domain and codomain reversed. This causes a logical confusion nwotideng and

explanations. Combined with the clock dial blunder, the result was a mountain of confusion.

Einstein tries to erase the blunder contained in the 1905 version w¥itelay making the
theory consistent with Stark’s canal ray measurements. He toiedo this without radical
changes to the structure of the theory. He has two equations to workheifirst one derived in
1905 t'= ', and its mathematical inverse t= The clock dial method doesn’t work because of
the clock dial blunder. As we see in section 6.8, calculation of th& céde in the moving
system shows that the moving clock is fast.

When we set t'=1 in the 1905 equation, t't, the result is t=. A result that seems to show that
when the clock in S’ is viewed from S, the apparent period in frameg&ater or longer than

the period in S’. This result suggests how Einstein may have dgbtteidea used in the 1907

paper on relativity. The correct conclusion however, is that the clo& appears fast when

viewed from S, because it is the reference clock in S th&ivis and not because the period of
the clock in S’ appears longer when viewed from S.

According to Einstein’s interpretation of clock rate, the resultdentradicts the assertion of the
1905 paper that the clock in S’ runs slow, because when the clock insStrda the S’ clock
reads ™. Hence the conclusion that the clock in S’ is slow depends on the @tégigm that its
dial reading is behind the dial reading of the clock in S. But thihades contradictory to the
method which compares clock oscillation periods, since a longernierval indicates a greater
period and hence a lower oscillation frequency and a slow clock. Them®ibods are
incompatible.

Einstein discovered that the contradiction can be avoided by using r@mliffeethod in which
the frequency of the clock is compared instead of clock times. appisared to give the desired
result that the frequency of a clock at rest in the S’ referéiamme appeared to be reduced when
viewed by an observer at rest in the S reference frame. Heacdgesired result that moving
clocks appear to run slow. This resolved the problem as long as the chadatige in the meaning
of the symbols used was not contested. The mistake and the changeneahi@g of the
symbols was not noticed and the theory with all its flaws became accepted physics.



The confusion results from the fact that the textbook writeredai follow Einstein’s lead by
shifting to a frequency method of clock rate comparison. They continuesttthe 1905 method
of clock dial comparison. To see how this created a major probleum tetthe solution of the
problem of comparison of the time intervals. Using the equation, t¥hen we set time in the
domain to one second, the time in the codomain iseconds. Hence, the time interval
transformed from frame S’ into S in longer in S, compared wit#n8’'the clock appears slow in
S. But consider the statement given in the previous section. Thenewe determine the rate of
the clock in S relative to S’ by setting the time in the codoregumal to one second and we
conclude that the time in the domain iS5 seconds. This procedure is backwards and incorrect,
but it leads to the supposedly correct conclusion that the clock ipp®@aes to be slow. This
error leads to tremendous confusion and to the clock paradox.

Dingle exploits the method described above in the following way to deratesan
inconsistency. He derives the equation™# This is done exactly correct. But the next step is
the clever move. He follows the procedure used above, sets the codon®irli and solves
for the domain time as t'= Hence the clock in S’ is fast according to the Einstein intexoe

of clock rate. This is clearly a contradiction to the Einstesulteof 1905 which concludes that
the clock in S’ is slow. What is really interesting is thathog procedure, Dingle points out that
the conclusion in Einstein’s 1905 paper is wrong. The clock really rghsnfstead of slow. A
mistaken result that arises from the dial reading blunder. Tkally Is an inconsistency, but
more than this, the conclusions of the 1905 paper are incorrect. Because of the clock digl blunder
Einstein says that the clock in S’ runs slow when the proof relatiyws that it runs fast. Since
experiments show that moving clocks run slow, this is clearly an embarrassiaganis

Dingle did not present a proof of contradiction. His argument wagnmstef an inconsistency.
This inconsistency can be resolved by either the recognition thaeissproof is in error, as
shown above, or by proof that Dingle’s solution is in error. Otherwiseotlosving proof shows
the theory contains a fatal self contradiction. To prove this wetkekéwo solutions. Einstein’s
t'= "t and Dingle’s solution t='t’. We show that the only solution is t=t’. Since t/t=and
t/t'= !, we have that t/t=t/t’, and%t? or that t'=t. This solution clearly is contradicted by either
of the equations obtained by Einstein or Dingle unless v=0 ahdHence the solutions have no
common solution consistent with each other except when v=0 which meamsstin@ relative
motion. A solution which has no usefulness. Hence unless it can be shomntyats solution

is demonstrably wrong, the theory is refuted.

As noted above, the conclusion which Dingle uses, that the clock if&St,iss incorrect. But in
obtaining his results he used the accepted method for comparison oftioheckn special
relativity. It showed that one of the following possibilities existed:
That Einstein’s 1905 calculation for the clock rate in the movingdraas incorrect;
it runs fast instead of slow.



That the two different calculations by Einstein and Dingle are botrect but give

contradictory and inconsistent results; one calculation shows theraleskast while

the other shows it runs slow.
Dingle’s initial purpose was to demonstrate the second possibilityhdutints that the first
should be examined as well. (See the background section above.) That bdihit@sssave
proven correct is a bonus for relativity critics. The correailtés the following. Einstein’s 1905
calculation is incorrect, but by using his method the correct nssthlat the clock in the moving
system runs fast when viewed from the stationary system. BEngdsult is also incorrect.
However, his method demonstrates that the clock in the moving systsnslow when viewed
from the stationary system. Hence, his corrected results demtenatrcontradiction with the
result obtained by Einstein, so the inconsistency or contradiction iscptovee correct. This
result is easily obtained by simply reversing the conclusions lmastte incorrect interpretation
obtained using the dial reading method.

The conclusion of this section is that the two different methodsagim&radictory conclusions
that are diametrically opposed physically. The calculations shawfah#he observer in S, the
clock in S’ runs either slow or fast depending upon which solution you betes@rect. Both
can not be true so either Einstein is wrong, and the theory faillmbadcount. But, if the reader
refuses that result, and insists that Einstein is correct, themubealso admit that the theory is
logically flawed and the theory is refuted on that basis.

8.1 Extending Dingle’s Argument- The Flaw In The 1905 Version Of Relativity

Clearly in order for an inconsistency or logical contradiction iseteit is necessary to show that
when two different calculations for the same physical situatiachréifferent conclusions, then
either one of the calculations is wrong or the theory used in tbelatbns is inconsistent. This
is exactly what Dingle set out to prove. Using Einstein’s methoghbws that viewed from the

moving frame S’ the clock in S appears fast, while Einstein corglidie slow, hence the

inconsistency is proved.

In this section Dingle’s argument is modified and extended in ocodgndw exactly the problem
which he has discovered. Refutations of Dingle’s argument have not correctlysaddies main

issue which he raises. This is an inconsistency in the conclusionseobfeom two different

“proofs”.

The mathematical method used here is to solve the system of 2.@medtinverse Lorentz

equations for time simultaneously using a specified condition of ei@luatiere the term

evaluation is used in the same sense as it is used when a polyaquoa#ibn is solved for its

roots by setting the equation to equal zero and solving for the indeteéemi he procedure used
here is similar. A selected variable is set to zero, and the resulting solugaisgained.



The Lorentz transformation equations in a simplified form are assumed as follows:

X'= (X-vt)  t'= (t-vx/cd) X=(X"+vt) t= (t+vx/c?) =(1-V/c?)*
Here there are four equations which express the simultaneouss®liai the transformation of
coordinates. These equations are defined in the usual way in tenws oélatively moving
reference frames S and S’. Where the origin of frame 8i rmotion with velocity v in the
positive x direction of S.

To consider the role of evaluation in space, we determine the si@aolts solution of the four
equations when we specify the condition that x=0. The results are as follows:

Equation 1: x’=(x-vt)=- vt

Equation 2: t'= (t-vx/c?)= t

Equation 3: x=(x"+vt)=0 , Therefore x’=-vt’

Equation 4: t=(t+vx'/cd)= t'(1-v¥/c?)=

Notice that equation 4 is solved by substitution with the result fiqumateon 3. Therefore, from
equations 2 and 4 we have the following two solutions for the condition %*=@:and t="t".
The solutions for equations 1 and 3 gives the results wt=-vt’, from which we conclude that
t'= t. A result which is the same as obtained from equation 2 whictbwitlalled the primary
result for the condition x=0. The primary result has an inverseedcétle reciprocal solution,
given by equation 4.

To further consider the role of evaluation in space, we determirsintiiétaneous solution of the
four equations when we specify the condition that x’=0. The results are obtained as: follows
Equation 5: x’=(x-vt)=0, Hence x=vt

Equation 6: t'= (t-vx/c)= t(1-V¥/cd)= 't

Equation 7: x=(x'+vt')= vt’

Equation 8: t=(t'+vx'/c?)= t.

Notice that equation 6 is solved by substitution with the result fiquateon 5. Therefore, from
equations 6 and 8 we have the following two solutions for the condition #=0% and t=t".
The solutions for equations 5 and 7 give the results x=vt',=from which we conclude that
t= t'. A result which is the same as obtained from equation 8 whidhbwitalled the primary
result for the condition x’=0. This solution has an inverse, called the reaigalation, given by
equation 6.

When an evaluation condition is imposed upon the system of Lorentz traas@rraquations,
two simultaneous solutions result. One solution, which we call the pyrimsult, and its inverse,
which we call the secondary result. The primary results appeequations 2 and 8, with the
secondary results given by equations 4 and 6. The primary resulis aiva a dilation of the



transformed variable while the secondary result is always aaction. The primary result is
distinguished from the secondary because it is also obtained agtiansof the remaining two
equations which are redundant with the result of the primary solution.

Primary solutions arise when evaluation is specified in the donmairtheey always transform
time as a dilation from the domain into the codomain. The primaryi@oduare the same as
obtained in the 1907/1910 version of relativity, while the secondary solutiongranmséhe 1905
version and are the same as the results discussed by Dingle 18GRenote in Nature. The
primary solutions always result in a dilation of time, becauseldineain time is considered the
reference or proper time and the codomain the apparent or observed time.

However the situation for the case of the 1905 version of relatsv/itpt as clear. There we have
the situation where it is implicitly assumed or implied thatdta#ionary frame S is the reference
frame for calculation of the time scale change in the moving frame S’. So usinpesdaand 6

we set t=1 and solve for t'. The results as we already know=are for equation 4, Dingel’s
equation, and t'=" for equation 6, Einstein’s equation. Hence the conclusion that the moving
clock is both slow and fast depending upon the evaluation condition.

But which evaluation condition is the correct one? This depends upon whptoitess of
evaluation means physically. The answer implied by the resultthdéot907/1910 version of
relativity is that evaluation defines the frame which containgdfeence clock. In other words,
it defines the rest frame. But when we do this, evaluation wit riakes the S’ frame the rest
frame in place of the S frame. This leads to the revealingtrdsat the two inconsistent
equations are really the same equation with the symbols repngstgirest and moving frames
reversed. This may seem to imply that this result means hbaframes are reciprocal in a
relativistic sense, but this is not the case. When we actuatigune the rate of a moving clock,
if it is slow, then reversing the reference frame does not itiedrthe opposite clock runs slow
as well. Just the opposite, it runs fast just as Dingle showed. It appears then, that thesi®®5 ve
of relativity isn’t relative at all, it implies the existence of an absalkeséframe.

8.2 The Reason Behind Dingle’s Inconsistency

The main flaw in the 1905 version of relativity theory is the inBhib define an adequate clock
reference. What this means is that despite the seemingly teonsisture of the mathematical
formalism, we are never able to clearly identify which clockhis reference and which is the
clock subject to measurement. We always can assume a refel@icevhich gives correct time,
the problem is to make valid conclusions regarding the result olaaurement in the opposite
reference frame. But we are unable to do this in practice beraps@ciple there is no way to
distinguish whether the clock we designate as the referencetuslya slow or fast. Since we
don’t know whether the reference clock is fast or slow, then we sap‘that the observed or



measured clock rate is fast or slow. It is a logical contiadicBut we can escape it by defining
a reference frame. But once we do so, this becomes an absoluwageframe, and the 1905
version becomes the theory of Larmor and Lorentz. Dingle exploit®diel inconsistency of
the 1905 version of relativity. It is not difficult to prove that Einsie wrong, the moving clock
runs fast and not slow as Einstein claims.

We must conclude that Dingle’s argument is an effective réutaf Einstein’s 1905 version of
relativity which relies upon the idea that clocks at rest imé& s S and S’ run a different rates,
such that the clock in the opposite frame is always slow. Thigdgsirement is the a major
source of difficulty. In this section we will see how textbookgevsi use it to apparently escape
the clock rate contradiction.

The conflicting clock rate problem is neatly avoided by the 1907/1910 vessietativity. This
version assumes that all clocks at rest run at the samd°ratdifferently, all proper times are
equal in all reference frames. The logical contradiction encouhierghe 1905 version of
relativity is avoided because a rest clock always runs at thgeprtime rate and this is a
universal rate valid in all reference frames. Hence, when we elibegroper time as reference
time we are always able to say the clock in the opposite frame appears to run slow.

Now by examining the inconsistency in the results obtained using thev&@8fs the 1907/1910
methods we can see the problem. The methods are different in the following way. Whethycorr
applied, the 1905 method gives the result that moving clocks run fastisTthis result that is
demonstrated by Dingle. It is clearly inconsistent with the reduhe 1907/1910 method which
seemingly predicts that moving clocks run slow. This brings into fdwiseasons why Dingles
1962 publication has been incorrectly dismissed as fallacious. Bormeggysling the symbols
for the times t and t’ | that they “refer to different physical situations; t arfthve not the same
meaning ...” But as we have seen in the discussion regarding Eiast80v paper on relativity
that the meaning of these symbols is deliberately obscured. Borthessame device to avoid
admitting that there is an error in the theory.

The problem with taking refuge in the 1907/1910 version of relativity, inr @od@void Dingle’s
proof of inconsistency, is that the theory is built upon inconsistenciiegmteanings of the
symbols to begin with. These symbols really mean the ratesalscht rest in S and S’ and not
the rates as they appear to an observer in the opposite refa@nee There is nothing within
the theory that supports this interpretation of the meaning of thbatyrgiven in the Lorentz
transforms. The 1907/1910 interpretation is therefore based upon an inessggtment of
meaning to the symbols t and t’ which is contrary to their correct meaning.

This is another one of the causes of confusion in relativity. Whenimems show that clock
rates actually are different in frames S and S’ it ignda@ to prove relativity. But the



experiments actually refute relativity because in the 1907/1910omeasirelativity the clocks
rates are required to be identical. The problem here is basacgligstion regarding satisfaction
of the requirements for a physical theory. The theory must havencézmings for the symbols it
uses in terms of their representations of physical reality. thbery of relativity fails this
requirement.

To make this assertion rigorous consider the results of evaluatten @ section 8.1. The
symbols t and t’ in the Lorentz transformation equations refer téuthgersal” time scales in
reference frames S and S’. They are the times which aveiatesl with events which occur in
frames S and S’. According to Einstein’s operational method, t aack tthe times indicated
upon any clock in frames S and S’. The symbol t refers to timeand3he symbol t' refers to
time in S’ in the following way. At time t in S equation 1 shohattthe origin of S is located at
'=- vt, while equation 7 indicates that at time t’ the origin ofSlocated at x=vt’. So the

symbols represent real parameters of the motion of the refeframees relative to each other.
Thus we see that they represent the times scales in S amat 8ig apparent times observed in
the other reference frame.

A concise summary of the results. Examination shows that Eirstaid Dingle’s proofs are not
identical. They differ with respect to a crucial assumption. In1®@7/1910 proof, Einstein
asserts that the time equation is solved or evaluated using theaon&O, while the alternate
proof by Dingle asserts that the time equation is evaluated undeomiion that x=0. The
guestion now can be stated in the following way: Which of these enadw@inditions gives the
correct answer consistent with the principles of the theory? fbeesn depends upon which
version of relativity is being used. The 1907/1910 version gives the conmgisselt that both
evaluation conditions indicate that a clock appears slow when viewedHlmpposite frame.
But, the 1905 theory gives the result that the clock runs either sltagtatepending upon which
evaluation condition is used. This is a fault in the 1905 version that Dingle sought to point out.

There is also a second problem to be addressed. The physics commusityadmit that
Einstein’s 1905 derivation of time dilation is faulty. As shown by D@nghe argument is
incorrect. The correct argument which justified the conclusion tloating clocks run slow is
only given in the 1907 and 1910 papers on relativity. The previous proof given inti908 be

recognized as defective.

8.3 Is Dingle’s Argument A Fallacy?

Before ending this paper, it is necessary to consider the arguosstido prove that Dingle’s
paradoxes and inconsistencies are fallacious. Clearly if thhgsenants are correct, then the
proof of inconsistency given here fails. The essence of the claiafathtions of Dingle’s
inconsistency argument are based upon the syllogism: The theoryjattite is correct,



therefore, Dingle’s proof is invalid. This had become a standard tattthe defenders of
relativity since the general acceptance of the theory. No pratd obrrectness need be given, it
is correct therefore, any criticism of it is wrong. This is Im@tv we expect scientific questions to
be answered in the course of scientific enquiry.

The curious result is that an examination of the arguments usetute Dingle actually prove
useful towards advancing the argument given here. McCrae and [.J. Gzetl that the
solutions given by Dingle are contradictory. They turn the argumeunndr Since there can only
be one valid solution, and Einstein’s solution is obviously correct, therBioigle’s solution
and his assertion of an inconsistency is false. McCrae sagygldX assertion is obviously and
demonstrably wrong. Using no more than the Lorentz transformation algeisra, he claims to
derive two different values for the same quantity. But the transfitomis linear and any result
that it gives can only be unique. It is trivially impossible fotoitgive two different answers to
the same question. If Dingle obtains two different answers it brisiecause a) he has made a
slip in the algebra, or b) his quantities are not well defined, evhat he treats as the same
guantity are two different quantities.” Since it was shown herteQilmgle’s solution is actually
the correct one, then this argument proves that Einstein’s solutramorngy and the theory fails.
But McCrae also claims a different type of mistake and this becomes théimezof attack since
as McCrae says “Dingle has not made any mistake in his algebra”.

Born, McCrae, and Good were unable to demonstrate a mathematcahddingle’s solution.
McCrae ruefully admits that. But, they open a new line of attackn Bsserts that the symbols t
and t’ “have not the same meaning” and that they refer to twaeltf@hysical situations. But
he doesn’t explain what this means. McCrae says that Dinglés“deéth objects to which the
theory especially denies a meaning”. This statement can notieelitable remark. The objects
with which Dingle deals are the physical measures of time indlhee S and S’. Surely McCrae
doesn’t assert that the theory denies a meaning for time in two differenhoeférames.

Since time in frames S and S’ does have a meaningful interprgtétte only solution that
avoids the inconsistency is the “alias solution”. This can mehargthe two solutions are the
same solution with the names changed to appear to be different sglaotichat the symbol
names have been changed and apply to two physically different sigiiet are meaningless.
Dingle’s critics have used the second method, and tried to prove thgieBiinconsistencies
were fallacious because they apply to different physical simtiMcCrae does this. He says
that Dingle’s equations “are meaningless as they stand”. Thipagpseems peculiar because
he does not make it clear what exactly the other different @lysiwations are and why the
equations are meaningless. McCrae’s attempt to do this showst tisatelativity and the
meaning of its symbols that is meaningless. Referring to the od clocks McCrae tells us that
“They become simply two different ways of putting the reading&,Bfinto 1-1 correspondence
with each other. There are infinitely many different ways of dthng) Being no more than ways



of attaching labels, there can be no question of any two of these ways being “contradictory

Born tries to make a similar argument by saying that the swrtbahd t' “have not the same
meaning” in equations 2 and 6 of section 8.1. Born goes on to say thatnth@sy and t’ refer
to different physical situations, and “these are inverse and musbusge correspond to an
exchange of the symbols”. But these solutions are not inverses. thegaaust either represent
an inconsistency or the same physical situation as in the ali#son. In either case Dingle’s
claim of an inconsistency remains valid.

At this point, the reader can see that the proof of inconsistencyndbvesly as much on the
contradictory nature of the solutions as it does upon the failure aotbhgons to be bijective
inverses. If the solutions are bijective, then we can be surehinatame physical situation is
being represented mathematically. If they are not bijective Segemwe can not be sure what the
equations actually represent physically. Therefore, the arguments agaigist inconsistencies
leave the problem as it stood. The solutions have no physically congis¢aming and the
contradiction stands unresolved.

We end up with another ironic situation. In their attempts to refutgl® the offered proofs
reinforce the conclusion that there is an inconsistency. The two ewsidt: 't and t=""t" are
shown to have no common solution. Hence they are mathematically ineahsi&it by taking
their inverses, we obtain t& and t'= t

and these equations must also not have a common solution. Hence thenatbserin the theory
of relativity these equations represent reciprocal solutions must be false.

9.0 Conclusion- Dingle’s Challenge

The problem of Dingle’s challenge is a difficult one for the defenad special relativity as
currently formulated. If they admit that Einstein’s 1905 derivatiotinoé dilation is incorrect,
they open the door to admitting other errors. The approach has been thateBinstein ever
made a mistake. But this leads to criticisms of inconsisteaci@gparadoxes in special relativity
based on the mistakes in the 1905 paper. This has been exactly whappeased. Critics have
correctly attacked the errors in 1905 but have always been rebuffia@ Ipysics community.
The result has been bitter controversy and a suspicion that something is seriously wrong

A further problem is posed by the situation. How can we be certdirfEihstein’s conclusions
really are correct? The problem is this: Which Einstein methambirect? Is the 1905 method
correct or the 1907/1910 method? This is a serious dilemma. But tglata an answer. Pick
the method that is consistent with the experimental results. Un&idly, this appealing option
doesn’t resolve the problem. As shown here the 1905 version is supported tymerfsewhile
the 1907 version is not consistent with the experiments. But, as showmdlg i 1962 and



confirmed here, the 1905 solution is mathematically contradictory. \WWhaadly needed is a
complete understanding of the correct mathematical derivations sdhthanathematics is
absolutely correct.

One of the most interesting aspects of Dingle’s approach ibehddes not insist that Einstein’s
1905 paper contains an error. His approach is more fundamental than thgssékking an
examination of the fundamental basis of the theory. But relativéste not even admitted that
Einstein’s 1905 paper contains an error. The failure to do this contmfesl the criticism and
debate regarding the correctness of the theory. This effortyclieaors the critics, because
traditionally Einstein’s 1905 paper has been held up as absolutelytc@ucthis is a false
conclusion as shown here. That the mathematics is incorrect is a bonus forahieQigarly this
needs to be corrected. But there is a bigger problem. As showntheppears that Einstein’s
conclusion, moving clocks run slow, based on his 1905 paper is definitely ctc@ué in order
to preserve the theory, with all its faults, Einstein’s work anddpsitation must be vigorously
defended, even though his conclusions are based upon incorrect mathematical proofs.

When a person dies at a young age we say that he “lived life Tass illustrates the error that
has plagued Einstein’s theory of relativity. Einstein would change disitement to be that a
person who dies young “lives life slow”. It illustrates the danger in using the iopatanethod.
We need to be sure that mathematical representations of physieadpts really do describe
them correctly, and behave the way they are supposed to. When we d@utgxesrand other
inconsistencies are sure to arise along with controversy andoadins debate. The proper
method is not to ignore the problem but try to solve it.

Appendix A: Refutations of Dingle’s “Paradox”

The purpose of this appendix is to examine attempts to refute @sn@laradox”. The
refutations$®****have considered Dingle’s problem as a “contradictory paradox” and have treated
it from that viewpoint. The approach has followed Born’s initial respowsf slight
improvements and alterations.

Born’s attempt at refutatiohis a typical example of the relativity establishment'poese to
Dingle’s thoughtful criticisms. Born deliberately misinterpratel misrepresents the problem as
posed by Dingle. Born presents Dingle’s claim of an inconsistenaycksm of contradiction, as
in a paradox. This allows Born to refute Dingle’s claim by npsgsentation of Dingle’s
argument. Born asserts that the problem lies with Dingle’s definition onsatef the problem,
while ignoring that it is essentially Einstein’s formulationtbé& problem that is wrong. Born
redefines the problem so that Einstein’s solution now appears to kertcand Dingle’s
argument incorrect. But of course that is not the issue. Redefimengroblem so that Dingle’s
solution is now incorrect is not the way we expect it to be redoBern caps this with the



statement that the formula “refer to different physical sibngt t and have not the same
meaning ...” This is a curious statement. Dingle never made #im.dt is Born’s attempt to
confuse and misdirect the readers understanding of the problem.

Born’s solution is as follows. It contains a serious mathematicat which will be considered
later. He redefines the problem addressed by Einstein in 1905 assfof\dvat is the rate of the
clock in k, when viewed from the ‘stationary system’ K?” This fiateon makes Einstein’s
equation (1), =tp(1-V¥/c®) to be correct. We can now interpreted it as a time dilatiochwhias

been written backwards. This is what Born intends to accomplish lbgd@énition. He neglects
to point out, however, that Einstein’s equation is written backwardsistdtn’s mistakes are
never acknowledged or pointed out. Born redefines Dingle’s result aw$oltWhat is the rate
of the clock in K, when viewed from the ‘moving’ system k?” As pnés@, Dingle’s equation is
also now backwards relative to the correct solution just as Hiisstévhy, because Born
redefined the problem so that now both Einstein and Dingle are cawethere is no
inconsistency or contradiction.

In order to understand this misdirection by Born, consider the originalepnogpecification as
given by Einstein “What is the rate of this clock (referringht® clock in k) when viewed from
the stationary system.” Dingle’s solution address this questiorhaatecond question as Born
asserts above. Clearly the solution must express the tima fusstion of the time. This is
what Dingle does and Einstein does not do.

The essence of Born’s method is to obfusticate Dingle’s critiqugnsitein. Dingle’s approach
was not to present a contradiction, but to show that Einstein’s soluasnnvathematically
incorrect with respect to the definition of the problem to be solveayl®iprovides the correct
solution and then asks why Einstein’s incorrect solution is considerdx toorrect. Born
responds by redefining the problem so that Dingle’s solution is wrong thevecantradiction or
inconsistency. He accomplishes this by confusing the problem and rageping Dingle’s
criticism. He concludes by stating: “ The two cases areftirerdifferent, the symbols t andn
expressions (1) and (2) referring to different physical situatittriese are inverse and must of
course correspond to an exchange of the symbols t.anus is exactly what expressions (1)
and (2) express. There is no contradiction.” But Dingle did not cliiat there was a
contradiction, he claimed that there was an inconsistency. This &gialite way of saying that
Einstein’s solution was wrong. Clearly Born understood this and thaieggdlis confusing and
unfair response.

There is a final ionic aspect of this story. In Born’s redebnitf the problem, Dingle’s solution
(2) t= (1-V%/c?) is supposed to be corrected to represent the problem that Dihgi#yasolved
according to Born’s interpretation. But in the world of relativitynjg are not always easily



accomplished (Because they are backwards from the way they shguRbbes redefinition is

incorrect. Born incorrectly believed that the solution to Dingle’s gmblvas that the clock in K
is fast when viewed from k. But the correct solution should be thaththaate of the clock in K,
when viewed from system k is slow. So Born’s redefinition of Dirsgj@oblem is incorrect.
This is why it appears that Born has deliberately redefined &smgroblem to make Dingle’s
solution appear wrong. But it is Born’s mistake.

It is evident that Born’s refutation has not been viewed as satisfabecause other writers have
attempted to extend and clarify it. However, they all implictgume that Dingle’s criticism is
in the form of a contradiction, and therefore attempt to refuteahiacliction. In Nature vol 16
Oct 14 1967 W.H. McCréaechoes Born's’ refutation with his own views. He says "In his 1962
paper Dingle...claimed to infer a contradiction. His assertionlse,féoecause here he is not
talking about the same thing, but two different things...More exattéy,efjuations concern
distinct sets apart from the unique common event for which t=0 and t'F®is”is a curious
statement. Here McCrea is claiming that there can not ben@adiction for the two cases,
because they have only one solution in common. Hence, the claim of admtiminabetween
two different and simultaneous solutions is impossible. But if weectyrinterpret the system
mathematically, the result is that the equations are inconsgtdritave no common solution. So
McCrea proves that there is an inconsistency.

The refutation by McCrédis made again in a reinforced refutation included in a paper by 1.J.
Good*, Physics Essays, Vol 4, No 4, 1991. Good essentially repeats thkesistade by Born
and McCrae. But he apparently felt that they were not suffigi@hr and precise because he
repeats their arguments and includes some improvements. Good’sigagicament is to claim
that Dingle makes a mistake in “coordinate geometry”. Thisnéisflg boils down to the
explanation given above. There can not be a contradiction, because th@sedse solution, a
trivial one -the origin, that is correct. Good says “Two diffefer@ar equations can both be true
when they refer to two different straight lines.”

The refutation by Godd basically is a sophisticated version of Born’s approach. Good redefines
the problem by stating “While a clock in system K registeng tt, it ‘appears’, within the NCS

of K, that a clock in the ‘moving’ system k registers tim&here, as | mentioned earliert(1-

v?)¥2 (3). Dingle then writes down a parallel passage, deliberfatibyving Einstein’s passage
almost verbatim, to prove that &-v2)'?(4). There is thus a seeming contradiction, since both
observers (believing the special theory) agree that both Eq. (3) and (4) are true.”

Good is mistaken, along with Born and McCrae, in asserting a catimadiDingle doesn’t

assert this at all. He claims there is an inconsistency,hwhigst be resolved by determining
which solution is incorrect; his or Einstein’s. He does not clairhlibth versions are correct as
misinterpreted by his critics. Good proceeds to elaborate upon theearginat there can not be



a contradiction. But, this misses the point. The refutations of Degiejuments fail because
they do not refute that his argument is wrong when compared witrelBinghey fail to address
the issue, and hence miss the point entirely and become irrelevant.

We end up with another ironic situation. In their attempts to refutgl® the offered proofs
reinforce the conclusion that there is an inconsistency. The two @umiét: 't and t="t' are
shown to have no common solution. Hence they are mathematically ineahsi&it by taking

their inverses, we obtain t£ and t'= t. These equations must also not have a common solution.

Hence the assertion that in the theory of relativity these emsatepresent reciprocal solutions
must be false.

In a letter to Physics Today, January 1972, James Temalkes the following comment. "There
have perennially been a few physicists who have refused for philosopFasahs to accept this
easily derived result (time dilation). Herbert Dingle for oneyied on this controversy for
decades until he finally realized that this prediction regardmzks (or twins) did indeed follow
from special relativity, at which point he decided that speciativéty itself must be rejectét
Here the reference note refers to Dingle’s article “Spdtiaory Of Relativity” discussed in this
paper. Terrell's assertion seems peculiar in view of the actuént of Dingle’s argument. That
Terrell misrepresents Dingle’s position is not unusual. It iscatpof the tactics used by the
opponents to Dingle’s views. In reading these, alleged refutationss gmene to wonder: Are
these opponents really so thickheaded that they can’'t understand thef thasigle’s argument,
or are they deliberately trying to obfusticate the argument?

This appendix has demonstrated the typical approach of the defendearsteirnEs relativity.
They fail to examine the possibility that Einstein makes aakes Dingle has consistently
claimed an inconsistency in STR. This has not been approached aple r@solution of the
problem to determine who is right and who is wrong. This is becauséeki is wrong. That is
why it has been necessary to approach Dingle’s criticismcasitaadiction and then show that
there is no contradiction. This approach avoids the problem of demonsttain@ingle’s
mathematics is incorrect. That issue is never addressed in #mgy i&futations. Hence, they are
invalid. They must address why Dingle’s mathematics is wrong, ootuse the issue by
changing the argument into a different problem.

The main issue is not who is right and who is wrong. The issuedst&smine what are the
principles that must be used to answer this question. Dingle rgjestgers that assert he is
wrong. He accepts only answers which explain why the principldgedhtory demonstrate that
his answer is wrong.

Appendix B: Einstein’s Mistake



The purpose of this appendix is to explain Einstein’s mistake in theg5. This is the main
source of confusion and the reason the author argues that Einstein’dspraming. Simply
explained. Einstein defines the problem in a confusing and ambiguous mahroér,leads to
error in definition and an incorrect mathematical procedure. As nbtaegaBorn tries to correct
the error by restating the problem. The error involves the use ghtlase “What is the rate of
this clock, when viewed from the stationary system?” The meanitigsodtatement is unclear. It
implies that the measurement involves a comparison of the timatedion the moving clock
with the stationary clock. Dingle specifically notes that tkisumclear, because in his revised
statement he adds (other) to clarify which clock is being referenced.

Einstein’s procedure is to transform from the moving frame into the statioaamg .fiSo a unit of
time in k is compared with time in K. But the equation which Einstéitains, does not do this.
He obtains the equation which compares a unit of time marked intKtingt measure of time
obtained in k. This being the inverse of the equation which describesgtiieed transformation
from k into K.

But, we see that Einstein uses the phrase, “What is the rafhis?6eems to mean that he is
asking for the inverse relation between the times of the two cldtlkes mathematics which he
presents does not transform the rates, but the time intervals, avbiatversely related to rate. If
we invert the equation presented by Einstein and compare the ratelssevee that the rate in k
is less than the rate in K. So Einstein is correct. But Emsliei not present this as part of his
proof. Hence it is incomplete, confusing, ambiguous, and unclear. This aakbsithe view that
the correct proof should transform time intervals and show thatisirdéated in frame K, or
show that the rate, or frequency of the clock in k is slow relativine reference clock in K.
Einstein does not do this, it leads to confusion and Dingle correctlysshmav there is an
inconsistency in the theory by deriving the transformation of timernvat from k to K, and
showing that this leads to the conclusion that moving clocks run fast.
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