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CHAPTER I 

INTRODUCTION 

The c o u r t s  o f  t h e  U n i t e d  S t a t e s ,  b o t h  F e d e r a l  a n d  

S t a t e  a r e  now b e i n g  c o n f r o n t e d  w i t h  an e v e r  g r o w i n g  

c a s e l o a d .  " S i n c e  1960 t h e  n u m b e r  o f  c r i m e s  h a v e  m o r e  t h a n  

d o u b l e d , "  r i s i n g  f r o m  t h r e e  t o  e l e v e n  m i l l i o n .  D u r i n g  

t h e  f i r s t  h a l f  o f  1976 a l o n e ,  c r i m e  i n c r e a s e d  by t h r e e  

p e r c e n t  { I n f o r m a t i o n  P l e a s e  A l m a n a c ,  1977 ,  p .  ~ 8 ) .  

T h i s  r i s e  i n  c r i m e  r a t e  and  a g r o w i n g  t r e n d  f o r  A m e r i c a n s  

t o  s u e  i s  c r e a t i n g  an i n c r e a s e  i n  c o u r t  c a s e s .  The 

Eastern Missouri District of the Federal Judicial 

System last year increased its case load from 1428 to 1960 

(St. Louis Post Dispatch, Nov. i~, 1976). U.S. News and 

World Reoort stated that Civil suit% filed in all Federal 

District Courts are up ~9.6% since 1970 CU.S. ~ews and 

World Report, July 18, 19 "~, p. 86). 

This growth as well as new interpreta=ions of the 

Federal and State laws which have lengthened the time for 

processing a case, have caused a backlog in our courts. 

An example of such a law is State Rule 27.26 (H[ssouri 

Rules of Criminal Procedures, 1976, 27.16). 



L ~  . . . . . . . . . . . . . . . . . . .  i - -  - - 

T h i s  c o u r t  r u l e  p r G v i d e s  a s e n t e n c e d  i n d i v i d u a l  t h e  

r i g h t  t o  h a v e  h i s  t r i a l  r e v i e w e d  to  d e t e r m i n e  i f  t h e  

s e n t e n c e  was u n j u s t •  S i m p l e  c h e c k  s h e e t s  a r e  o f t e n  

p r o v i d e d  i n  c o n f i n e m e n t  f o r  f i l i n g  such  an a p p e a l ,  i f  t h e  

p r i s o n e r  i s  i n d i g e n t ,  t he  c o u r t  w i l l  a p p o i n t  c o u n s e l  to  

c o n d u c t  t h e  a p p e a l .  

A l l  p a r t i e s  r e c e i v i n g  an u n f a v o r a b l e  d e c i s i o n  in  

court have the right to have that decision appealed to a 

higher court for review. Inherent in the right of appeal 

is a preservation and compilation of a verbatim record of 

what occurred during the proceedings. Presentation to a 

r e v i e w i n g  c o u r t  o f  such v e r b a t i m  r e c o r d  ( t r a n s c r i p t )  i s  

n e c e s s a r y  t o  p a s s  upon a l l e g a t i o n  o f  e r r o r .  B e c a u s e  the  

allegation must be viewed in the context of the entire 

trial, a complete transcript of the trial is most often 

required. 

Not all courts have the capability to prepare a 

transcript. For example, in Missouri, man>" >[agistrate 

Courts do not presently have a system for verbatim 

transcript preparation. If the losing party in this 

court wishes to exercise, his right to appeal, the entire 

case must be re-tried in a higher court, such as the 

Missouri Circuit Courts, which have court reporters for 

transcrlpt preparation. This is time consuming, 

costly and adds to the growing case backlog. 



Audio recording equipment installed in the courts 

for verbatim transcript preparation has been proposed to 

solve the re-trial problem and cut case backlog at a 

minimum expense. Courts' experiences with audio recording 

has been limited when compared to business use of audio 

dictating equipment and home and professional use of 

audio high fidelity recording equipment. 

In 19S2, Puerto Rico purchased and installed 

forty-nine {49) recorders in the district courts which 

previously had no court recording system (Rodebaugh, 1953, 

p. 289). On October 3, 1952, the New York Board of 

Estimate installed a magnetic court recording system 

because of increasing difficulty of obtaining qualified 

stenotype reporters (Rodebaugh, 1953, p. 288). In LgsB, 

the Federal Conference of the United States, the 

Administrative Office of the United States Courts 

recommended that under certain circumstances electronic 

recording systems be supplied for use in the U.S. District 

Courts (Rodebaugh, 1961, p. IISS). ;~en Alaska became a 

state in 1959 the Supreme Court adopted a rule that made 

electronic recording the exclusive method of preserving 

the record in all courts (Reynolds, 1970, p. i050). In 

later years, courts in New Jersey, ~.lichmgan, California, 

Nebraska and ~lassachusetts began using court recording 

equipment. 



A few s t u d i e s  have been comple ted t e s t i n g  the q u a l -  

i t y  o f  the magnet i c  c o u r t  r e c o r d i n g  systems. ~Iost o f  the 

t e s t s  were s imp le  r e c o r d i n g - p l a y b a c k  e v a l u a t i o n s  w i t h  no 

s t a t i s t i c a l  c o n t r o l .  A t e s t  was comple ted  by the U.S. Navy 

O f f i c e  o f  the Judge Advocate  Genera l  i n  J u l y  1952 

(Rodebaugh, 1953, p. 289) .  Three one -channe l  machines s~ere 

t e s t e d .  The machines were r e p o r t e d  to perform u n s a t i s -  

f a c t o r i l y  due to the i n a b i l i t y  to d i s c e r n  the v o i c e s  o f  

two p e o p l e  speak ing  a t  the same t ime.  

A survey  and e l e c t r i c a l  r e c o r d i n g  t e s t  was 

c o m p i l e d  i n  I960 by the A d m i n i s t r a t o r ' s  O f f i c e  o f  the 

U n i t e d  S t a t e s .  The r e p o r t ,  The Cour t  Repor t i n~  S~-stem in  

the U n i t e d  S ta tes  D i s t r i c t  Ceur ts  1960 conc luded t h a t  

r e l i a n c e  on h i gh  ~ i d e l i t y  r e c o r d i n g s  o f  p roceed ings  is 

f e a s i b l e  (Rodebaugh, 1961, p. 118S). A t e s t  o f  the 

implemented Alaska System in 1961 also showed positive 

results CRodebaugh, 1961, p. 1185). 

A limited number of t e s t s  were designed to 

compare the recording and transcribing capability of 

audio recording systems to stenographic court reporters. 

These tests were planned to compare the accuracy of the 

final transcripts of each system. 

In 1.960, Connecticut Courts tested the comparative 

quality of court reporters and magnetic recording machines. 



The results of the tests led the judges to decide to 

dispense with electronic magnetic recording (Rodebaugh, 

1961, p. 1187). A comparison of recording/transcribing 

speed and quality of electronic court recording systems 

and court stenotype reporters was completed in Los Angeles 

Superior Courts in 197Z. The resulting report, Recording 

and Transcriotion of the Los Angeles Superior Court 

Proceedinss, concluded "The r e s u l t s  of  these tes ts  i nd i ca te  

t ha t  a combinat ion of  var ious  systems, both stenographic 

r e p o r t e r  and e l e c t r o n i c  record ing systems, may prov ide the 

best o p e r a t i o n a l  and most c o s t - e f f e c t i v e  means of  record ing 

and t r a n s c r i b i n g  Los Angeles Super ior  Court Proceedings" 

(A Study of  Court Repor t ing,  1973, p. 10). 

Due to these ambiguous findings of the Los .Angeles 

.test an additional test was completed in the Sacramento 

Superior Courts in 1973. The test compared the 

transcription errors of types of multi-track audio 

recording equipment and court stenotype recorders. The 

test report, A Stug~" of Court Reporting, concluded that 

multi-track audio recording is superior to Stenotype 

recording in transcript error rate. 

A study completed by the Hassachusetts District 

Courts in 1973, Report on Preservation of Testimony" in 

Proceedings in the District Courts of ~lassachusett.s, 

determined ~ulti-track audio recording to be an accurate 



and economical system fo r  p r e s e r v a t i o n  of  the record.  The 

repo r t  dec l ined  to d iscuss the t e s t i n g  procedure but 

de f ined  s p e c i f i c a t i o n s  fo r  reco rd ing  equipment. 

Many o ther  unpubl ished t es t s  cu lminated in spec i -  

f i c a t i o n s  adopted by s ta te  cour ts  fo r  purchasing m u l t i -  

t r a c k  a u d i o  r e c o r d i n g  e q u i p m e n t .  S p e c i f i c a t i o n s  were 

g e n e r a t e d  by New J e r s e y ,  C a l i f o r n i a ,  and Nebra ska .  

The s t a t e  o f  the  a r t  o f  m a g n e t i c  r e c o r d i n g  equ ipment  

has been changing rapidly since its introduction into the 

United States in 1947 (Jorgensen, 19~0, p. 5). The 

quality of recording machines and microphones increased 

rapidly as new electronic tubes were invented and as 

transistors were refined (Tremaine, 1973, pp. 339-322). 

The reliability of the recorded product increased as new 

plastics were developed and better magnetic particles were 

invented, providing more easily stored tape (Tremaine, 

1973, pp. 760-761). 

Developments in magnetic recording technology since 

the beginning of its use in court recording have been 

significant. 51ulti-channel recorders using thinner, more 

inexpensive tapes have been developed. Transistors and 

integrated circuits have decreased the size of the 

recorder and its components. ~lore compact tape formats 

such as the cassette have been invented. ~.lany refinements 

in recorder controls such as foot pedals with automatic 



backspace a n d  monitoring capability zre now a;allable. 

~lany features are now found on magnetic court recording 

equipment which were not available even during the most 

r e c e n t  court t e s t s .  

T h e  7 8 t h  )lissouri General Assembly, perhaps 

realizing the advantages of electronic court recording 

equipment and the lack of court reporters in the associate 

Circuit Courts, included in House Bills 1317 and 1098 the 

following statements: 

Section 2. In any case assigned to a magistrate or 
judge by a circuit court as provided by law, tlne =agis~crate 
or probate judge s.hall util~ze elecz_rcn,-=, ma:enet'-z or 
mechanical sound or video record~n~ devlcc3 or a court 
reporter or a stenographer for ~he ~urpose of p~eser-;ing ~_he 
record. The me~.hod of prese:-;ing r/he record an eauh suc~ 
assigned case shal! be specified by "he aas~gnlnq 3udge ~ 
the time he enters his order of as~ig..--nent. Electronic, 
magnetic or mechanlcal recording devices shall be approved by 
~he Office of Staza Courts Adm!nxs--ra-.or prior ~.o -..~.eir 
u~-ilization by ~u~.y magistrate or prcbaue 3udge. (H.B. 1317, 
1098, 78r.h Missouri General Assembly, 1976) 

Constitutional Amendment SJR2~, passed by the 

Missouri voters in 1976, specified that onl? one of these 

alternative systems be used by the Associate Circuit 

Judge, stating: 

until otherwise determined by l~w, any cause" heard and 
decided by an associate CLECU~ ~u:~e ~mii u'.'-~ze eiec- 
~ronic0 magnetic cr mecha:.~cai recarILn~ ~.evl--~s far ~..he 
purpose of preaerv'-ng ~he record. .-he 5ffize If the State 
Coux~.s Administrant shall Jpprove ~un 7 e!~ct.ron'-2, ~.agne~ic 
or mec.hanical recording device prior r.o utllaza-.iun by any 
associate circuit judge. (Mo. ~on~t'.'-.tlon SJ.R~4, 1976) 



Statement of the Problem 

The l eg i s l a t i ve  mandate of House B i l l s  1317 and 

109B and the Const i tut ional  charge of SJR24 which required 

the Off ice of the State Courts Administrator to approve 

e lec t ron ic ,  magnetic or mechanical recording devices made 

i t  imperative t h a t  some means of determining accurate and 

efficient recording systems be developed. Review of the 

history of magnetic court recording use, evaluation, and 

specifications revealed inconclusive findings. A survey 

of t h e  available court recording equipment also showed 

many new features which had not been tested or included in 

other states' specifications. 

It was determined that a new study be conducted to 

define accurate and efficient magnetic recording devices 

for use in preparing the verbatim record in the ~lissouri 

Associate Circuit Courts. Based on the review of 

literature, the stud)" was limited to four-channel audio 

recording systems. 

This study was initiated on January 5, 1976, under 

the direction of the Office of the State Courts Adminis- 

trator of >lissouri, and funded by a grant from the ~lisscuri 

Council of Criminal Justice. To provide direction for 

this study, a ~la~istrate-Probate Court Recording Device 

Evaluation co,,'u~i~tee was formed, composed of: 



Judge Patrick Horner, Fulton; Judge P. F. Palumbo, 

St. Louis, Judge Louis Davis, Grandview; Judge ;¢illiam E. 

Turnage, Kansas City. The committee, at its first 

meeting, recommended in a memorandum to the court, that the 

pilot courts of the study be authorized to use recording 

equipment which is to be evaluated. The committee also 

permitted the continued use of sound recording in those 

courts where some recording had been utili:ed in the past, 

provided that such devices had the capability of providing 

a record from which the typewritten transcript could be 

made. The Office of the State Courts Administrator, in a 

memorandum to all Circuit and ~lagistrate Judges urged the 

courts to refrain from expending any money on recording 

equipment until specifications were developedby the 

s t u d y  r e p o r t e d  h e r e .  

The o v e r a l l  p u r p o s e  of  t h i s  ' s t u d y  was to  e v a l u a t e  

a l t e r n a t i v e  r e c o r d i n g  sys t ems  in o r d e r  to  d e v e l o p  s p e c i -  

f i c a t i o n s  for effective electronic magnetic recording 

systems for the ~lissouri Associate Circuit Courts. 

R e s e a r c h  a c t i v i t y  n e c e s s a r y  to t h i s  g o a l  was:  {I) s t u d y  

o f  t h e  e v a l u a t i o n s  of  c o u r t  r e c o r d i n g  s y s t e m s  c o n d u c t e d  by 

o t h e r  c o u r t s ;  (2) s t u d y  o f  the s p e c i f i c a t i o n s  a d o p t e d  by 

o t h e r  s t a t e s  fo r  m a g n e t i c  r e c o r d i n g  s y s t e m s ;  13) s t u d y  o f  

the available equipment for magnetic court recording; 

(~) t e s t i n g  of  s e l e c t e d  magne t i c  c o u r t  r e c o r d i n g  s y s t e m s  

to  d e t e r m i n e  e f f i c i e n c y  and e f f e c t i v e n e s s .  
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Research questions and Hypotheses 

T h i s  i n v e s t i g a t i o n  a t t e m p t e d  to a n s w e r  the  

f o l l o w i n g  r e s e a r c h  q u e s t i o n s :  

1. Does e q u i p m e n t  which m e e t s  s e l e c t i o n  

specifications perform significantly 

poorer or better in operating ease, recording 

accuracy and transcription ease? 

Z. When courts are asked to rate their preferences 

for recording systems, will the ratings agree 

between Groups I, "If and the transcription 

g r o u p .  

R e s e a r c h  q u e s t i o n  one ( I )  r e q u i r e d  t h e  f o r m u l a t i o n  

and testing of the following hypotheses: 

HI o There are no statistically sisnificant 
differences among mean scores for operating 
ease in recording Group [ systems (Baird 
Atomic, Dictaphone, GI~'R, Sony and Tascam) 
in Group I courts. 

H2 o There are no statistically significant 
differences among mean recording accuracy 
scores for Group [ systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam} in 
Group 1 courts. 

H3 = T h e r e  a r e  no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  among mean s c o r e s  f o r  o p e r a t i n g  
e a s e  in  Group i l  s y s : e m s  ( B a i r d  A t o m i c ,  
D i c t a p h o n e ,  GYYR, Son)" and Tascam) in  
Group I I  c o u r t s .  

H4 = T h e r e  a r e  no s : a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  amcng mean r e c o r d i n g  a c c u r a c y  
s c o r e s  f o r  Group I[  s y s t e m s  ( B a i r d  A t o m i c ,  
D i c t a p h o n e ,  GYYR, Son)" and Tascam) in  
Group I I  c o u r t s .  
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HS = There are no statistically significant 
differences among mean transcription 
scores for all systems (Baird Atomic, 
Dictaphone, GYYR) Sony and Tascam). 

Research question two {2) did not lend itself to 

hypothesis formulation. The most appropriate strategy 

was to ask operators of the systems tested to rate their 

preferences for the systems at the conclusion of all 

tests. These ratings were then compared between groups I, 

[[ and the transcription group to determine if similar- 

ities or differences existed. 

Definition o f  Terms 

The following terms are defined as they were used 

in the study. 

Balanced Line ~licroohones - 51icrophones which 

include a third cable for grounding the microphone to the 

recording machine. 

Cardiod qicroohones 51icrophones which have 

directional sound sensitivity. 

Court - The court in this experiment includes the 

physical environment, the acoustics, and the personnel. 

Court Preference - Rating of preference of 

recording ~ystems l-S, best to worst, by the courts. 

Court RecordinE/Transcr[binE System - A four 

channel recorder and auxiliary equipment of microphones, 

headset, microphone stands, foot pedal and cables. 



12 

D i s t o r t e d  Record ing - Sounds which when p l a y e d  

t h r o u g h  the sys tem's  headphones, are a u d i b l y  a l t e r e d  to 

such an e x t e n t  they  cannot  be unders tood  or  i d e n t i f i e d .  

E x t r a n e o u s  Noise  - Sound which when ' p l a y e d  t h r o u g h  

t he  s y s t e m ' s  h e a d p h o n e s  d i s t r a c t s  from the  r e c o r d i n g  b u t  

does  n o t  n e c e s s a r i l F  r e n d e r  the  r e c o r d i n g  u n i n t e l l i g i b l e ;  

e x t r a n e o u s  n o i s e  may f u n c t i o n  as a n u i s a n c e  to  t r a n s c r i b e r  

and  c o n t r i b u t e  to  e r r o r .  

I n d e x i n ~  Sys tems  - A  n u m e r i c a l  d i s p l a y  of  

l o c a t i o n  o f  r e c o r d i n g .  

Low Impedance  > l i c rophones  - 5 t i c rophones  w i t h  a 

n o m i n a l  i m p e d a n c e  of  l e s s  t h a n  600 Ohms. 

Y o n i t o r i n ~  R e c o r d i n ~  - The a b i l i t y  to i n s u r e  t h a t  

r e c o r d i n g  i s  t a k i n g  p l a c e  w h i l e  r e c o r d i n g  by l i s t e n i n g  

to  what  has  p r e v i o u s l y  been  r e c o r d e d  on the  t ape  t h r o u g h  

h e a d p h o n e s  or  by v i e w i n g  v i s u a l  i n d i c a t o r s  o f  p r e s e n c e  

o f  r e c o r d i n g  on the  t a p e .  

O p e r a t i n g  Ease - Yumer ica l  mean s c o r e s  of  t he  

L i k e r t - b a s e d  e a s e  o f  o p e r a t i o n  q u e s t i o n n a i r e s  c o m p l e t e d  

by t h e  r e c o r d i n g  s y s t e m  o p e r a t o r s .  

O v e r - r e c o r d  I n h i b i t o r  ( S i g n a l  S e n s o r )  - A f e a t u r e  

wh ich  s t o p s  t he  r e c o r d i n g  when s e n s i n g  t h a t  r e c o r d i n g  i s  

a l r e a d y  p r e s e n t  on the  t a p e .  

R e c o r d i n g  A c c u r a c y  Scores  ~ u m e r i c a l  mean s c o r e s  

o f  d i s t o r t e d  r e c o r d i n g ,  e x t r a n e o u s  n o i s e  and 

s u b a u d i b l e  r e c o r d i n g  ( d e f i n i t i o n  to  f611ow).  
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Stenotype Recordin~ - A syszem of machine short-  

hand used by most court reporters.  The record is 

reproduced by s t r i k i n g  a combination of  l e t t e rs  onto a 

paper tape. The reporter  may t rans la te  his own notes and 

type the t r ansc r i p t  or d ic ta te  his notes for another 

t y p i s t  to  t r a n s c r i b e .  

S u b a u d i b l e  Record in8  - Sound wh ich ,  when p l a y e d  

back t h r o u g h  the sys tem 's  headphones, can be heard but  

no t  u n d e r s t o o d .  

T r a n s c r i p t i o n  Ease - Numer ica l  mean scores o f  the 

L i k e r t - b a s e d  ease o f  t r a n s c r i p t i o n  q u e s t i o n n a i r e  comp le ted  

by the  t r a n s c r i b e r s .  

T r a n s c r i o ~ i o n  Pre fe rence  - Ra t ings  o f  p r e f e r e n c e  

o f  t r a n s c r i b i n g  systems 1-5 ,  best to w o r s t ,  by the 

t ranscr ibers .  

Assumptions of the Study 

This study made the fo l lowin8 assumptions: 

I .  That the sample of courts chosen for tes t ing 

were representa t ive  of most courts in ~lissouri. 

2. That the time given each court to test each 

machine wa~ of  s u f f i c i e n t  length for an e f fec t  to be 

observed. 

3. That the time given each court. ' to ~est each 

machine was of  s u f f i c i e n t  length to insure accurate 

m e a s u r e m e n t  o f  a n  e f f e c t .  



4. That the operator~ evaluating the systems 

performed the recording to the best of their abilities. 

S. That the operators measuring the systems were 

impartial. 

6. That the instruments used to measure accuracy 

of recording and ease of operation were reliable and 

valid. 

Limitations of the Study 

The design of this study may have resulted in the 

following limitations: 

I. The study was conducted over a five-month 

period; different weather conditions may have affected 

the operation of the recording systems. 

Z. Transportation of the systems from court to 

court may have affected operation. 

3. The selection of courts on an at-hand basis 

may limit the genera lizability of the result~ to other 

courts. 

4. The short term of the transcribing test may 

not have given the transcribers enough time =o truly test 

the reliability of the systems. 



CHAPTER II 

RELATED LITER.-~TURE 

The purpose of this research is to evaluate 

magnetic court recorging equipment in order to develop 

specifications for accurate court recordlng and 

transcribing systems for the Missouri Associate Circuit 

Courts. 'Important in providingbackground knowledge to 

determine variables for such a study is the review of 

literature in the fields of: (i) ~agnetic Recording, 

(2) Acoustics, and (3) Magnetic Recording in the Courts. 

)lasnetic Recordin~ 

Magnetic record ing was developed in the l a te  1890's 

by a Danish e l e c t r i c a l  engineer,  Valdemar Poulsen. The 

f i r s t  magnetic recorder  used a f l a t  s teel  disk or s tee l  

r ibbon.  "Poulsen had devised i t  o r i g i n a l l y  as a means of  

making more efficient use of telephone circuitry ." 

(Blacker, 1975, p. 32). Nonmagnetic oxide on ta;e was 

first used for recording in 1930 by German engineers who 

used a plastic backing. "~lagnetic recording lay 

essentially dormant until the Second ~orld War, during 

which time it was employed by the German Forces" 

15 
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(Jorgensen, 1970, p. 6). Magnetic recorders were captured 

from the Germans in the Second World War and brought to 

the United States where the technology developed rapidly.  

The f i r s t  American recorder was delivered to the American 

Broadcasting Company in 1948 by the Ampex Corporation. 

Since that time recorders have developed from-systems 

designed for professional recording use to commercial and 

home recording machines. 

Jorgensen, in his book, Handbook Of Magnetic 

Recording, explains the concept o~ magnetic recor-din~ in 

layman's terms: 

The principles of magnetic recording are based on the 
physics of magnetism, a phenomenon whi-.h relates to certa~--n 
metallic materials. Magnetization of materials occurs 
when they axe placed in a magnetic field. If r_he material 
is in the group of so-called "~rd" magnetic materials, i~ 
will hold its magnetization af=er i ~ . has been moved away 

from the exciting source .... 

A~ Inching sound wave is picked up by a microphone and 
amplified Ln~o a record~-.g current . . . which flows ~hrDugh 
the wi_ndL~g in r_he record head. The record head ~%s a 
"sof~" magnetic core (so magnetization is not retained) wi~-~ 
an air gap in front. The current, . . . produces magne'-~.c 
field lines r/nat div=.rge frcm the air gap and penetrate :he 
tape, moving past =he record head from the supply reel. -he 
tape i=self is a plastic ribbon coated wzth a "hard" =a~ne:~c 
material which maintains its magnetization after it has 

passed the gap in r_he record head. 

The ~ape passes over t-he playback head which, like ~.he 
record head, zs a ring core with afron= ~ap. The magne--i'c 
~ield lines (fl,~x) from the recorded tape Fe.~zeate the core 
and produce an induced voltage across the wzndlng. .-hzs 
voltage, after suitable ampizfica=ion reproduces the 
original sound through a speaker. (Jorgensen, 1970, p. 9) 
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The b a s i c  c o m p o n e n t s  of  a m a g n e t i c  r e c o r d i n ~  

s y s t e m  were found  to be :  (1) R e c o r d e r  and t a p e ,  

(Z) M i c r o p h o n e s .  

R e c o r d e r  and Taoe 

A magnetic tape recorder is a device for the recordLug and 
playback of sound, music or data information. It is 
essentially const.z-Jcted in t'~ sections: 

i. A tape deck (or transport} tP~t moves the tape 
past the recording and playback heads. It has "..he necessary 
controls for starting and stopping the tape motion. 

2. An electronic section that contains "._he recording 
and playback amplifiers. This includes an erase/bias 
osci!!a~--r section and power supplies. Most recorders 
axe provided with level Lndicatoxs to assure proper 
recording levels. (Jorgensen, 1970, p. 26) 

Variables found in tape recorder transports can be 

divided into: (i) tape type, (2) tape speed, (3) tape 

handling, (I) tape indexing, and (5) electronics. 

Tape Type 

Studies showed magnetic materials in many forms 

can be used to preserve sound. 

Disks, coated or impregnated with magnetic m~eria! and 
recorled in parallel or sp~ra! tracks, are used in such 
applications as office d~ztating machines ind elec~or~: 
c~puters. (Encyclopedia Britannica, 1973, p. 6a2) 

Many of the early court recording systems used magnetic 

disks. IBm[ still uses magnetic disks for their office 

dictating equipment. Two more popular types of tape are 

the reel to reel and cassette. The reel to reel :ape is 
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produced in i", 1/2" and I/4" sites. 

Audio tapes are one-fourth-inch wide tapes used by the 
sound recording indus'-:7 I, broadcast sr_ations, and in homes. 
(One-half and one-inch wide tapes are also used in certain 
sound recording studios, where several microphone outputs 
axe recorded on indivi~-ual tracks for later mixing.) The 
one-fourth-inch tapes are typically wound on 7-inch diameter 
reels or iC~-Lnch reels for professional use. The 7-inch 
reels contain 1200 fee'. (one and one-half rail base thickness), 
1800 feet (I rail), or 24C0 feet (one-half rail tensilized 
polyester), and are generally called out as standard, 
long-play, arxl ex:ra !-~ng-play (this call-out differs from 
manufacturer ~o manufacturer). The ieo0-foot version seems 
Co be the mos~ popular, considering economy and playing 
time. (Jorgenaen, 1970, p. 117) 

The cassette ~as introduced by Phillips Company in 

the late !960'5. "The plastic cassette contains two 

bobbins, one of which is wound with i/S" tape, the end 

leadin E past an opening in the box to the second bobbin" 

(Crawford, 197~, p. 2Z). The convenience of ~he cassette 

is that no tape is threaded as in the reel to reel system. 

Cassettes come in different lengths stated in minutes, 

from 15 minutes to 120 minutes. The actual length of 

recording is determined by the speed of the transport and 

t h e  type of electronics. 

Study o f  literature revealed that tape varies as 

to the type of material used to magnetically capture the 

sound which has been transformed into electrical impulses. 

The =aqnetic material most often used in coating tape 
is red iron :xid~-. B'a:k iron oxide .~s also been used; 
it produced a higher sig.~-al • strength, but is more difficult 
to erase. _r'%mom~um :x:/e, CrO 2, and cobalt-doped iron 
oxide are advantageo.'q in some applications. 
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The magnetic powder is thoroughly mixed with a binder, the 

natltre of the latter depending partly on ~he base material to 
which it will be applied. The polymeric vinyl chlorides, 
vinyl acetate, cellulose acetate and ethyl cellulose are 
corer%only used. The solvent employed must not attack the base 
material or cause adjacent layers of tape =o stick to each 
ocher when ~.he tape is tightly wound and stored at relatively 
high temperatures. The object is to obtain a very thin but 
dense layer of iron oxide on the tape in a ver~f uniform 
distribution. It must adhere tightly to the base tape, but 
not to an adjacent !ayer; it must be flexible, and preferably 

its characteristics shou/d not change appreciably over many 
thousands of usages or m~uny years of storage. (Encfc!epedia 

Britannica, 1973, p. 6BI) 

The quali~y of tapes on the audio market varies widely 
and it is generally recc=mended ~/-mt the user buy brand-name 
tapes. The so-called w~hite-box tapes may have been rejected 
by computer tape manufacturers; these tapes are likely to be 
high in abrasion and, Ln addition, quite likely to be under 

a strain resulting from a poor slitting process. 

variations in the frequency response of recognized tapes 
are minor, but =ay require different bias settings (and 
possibly eq'~lization). It is, ~_herefore, a good rule to 
stay with a given brand tape once it has been selected. 
There are several tests "~hat can be made in the selection of 
a tape. These tests are visual ~und if a reel of tape does 
not pass them, it will most likely perform poorly on a tape 

transport. (Jorgensen, 1970, p. I17) 

Test for Sl i t t i -~ ~-~ w:.ndin~ 

Hold the tape reel against a bright ligh~ source, like a 
window. ~f r.he liqh= shines thr=ugh evenly, the tape is 
proper. Spotty dark areas indicate an uneven slit. Also, 
feel the t.ape pack; i'. should fee! ~-.oo.'h. (Jorgense-n, 1970, 

p. I18) 

In t h e  p r e s e n t  s t u d y  i t  was  d e c i d e d  ' t h a t  u s e  o f  

t a p e s  be l i m l t e d  ~o t h o s e  recommended by the  m a n u f a c t u r e r  

o f  t h e  r e c o r d e r .  



20 

Tape  Speed  

T r a n s p o r t s  o f  some r e c o r d e r s  p r o v i d e d  t h e  a b i l i t y  

t o  s e l e c t  d i f f e r e n t  s p e e d s  o f  r e c o r d i n g  and p l a y b a c k .  

Many m a c h i n e s  were  d e s i g n e d  to  r e c o r d  and  p l a y  b a c k  a t  o n l y  

one  s p e e d .  A t a p e  r e c o r d e d a t  one s p e e d  mus t  be p l a y e d  

b a c k  a t  t h e  same s p e e d  to  r e t a i n  q u a l i t y .  New f e a t u r e s  

f o u n d  on a few r e c o r d e r s ,  such  as  s p e e c h  c o m p r e s s i o n ,  

a l l o w  f a s t e r  p l a y b a c k  b u t  r e t a i n  a h i g h  d e g r e e  o f  s o u n d  

q u a l i t y .  F o l l o w i n g  i s  a p u b l i s h e d  c h a r t  o f  n o r m a l  

p l a y b a c k  s p e e d s  f o r  n o r m a l  t a p e  l e n g t h s  s h o w i n g  t i m e  o f  

r e c o r d i n g  ( J o r g e n s e n ,  1970,  p.  1 1 9 ) .  

Speed 

Length 
FeQt 5-3/4 ips I-7/8 ips l-S/16 ips 

3600 3:12 6:24 12:48 

2400 2:7 4:15 8:30 

1800 1:36 3:12 6:24 

• 200 I:14 ~:7 4:15 

Time of Recorder 

Tape  H a n d l i n ~  

Most t a p e  t r a n s p o r t s  p r o v i d e  the common h a n d l i n g  

c o n t r o l s  o f  R e c o r d ,  P l a y b a c k ,  F a s t  F o r w a r d ,  and  Re w ind .  

V a r i a b l e s  were  found  in  t h e  e a s e  w i t h  w h i c h  t r a n s p o r t s  
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p e r f o r m e d  t h e s e  f u n c t i o n s .  Some proved  to have 

e a s y - t o - o p e r a t e  c o n t r o l s  w i t h  f a s t  r e s p o n s e ,  o t h e r s  showed 

h a r d e r - t o - o p e r a t e  c o n t r o l s  and s l o w e r  r e s p o n s e s .  

F o l l o w i n g  i s  a p u b l i s h e d  e x p l a n a t i o n  o f  the  t a p e  h a n d l i n g  

c o m p o n e n t s  o f  the  t r a n s p o r t  and i t s  v a r i a b l e s .  

The =ape tmansDort mec.hanism consists of t.he uakeup 
and payoff reels and t.he capstan drive. The capstan is 
connected to a large rotational iner=ia to provide a rela- 
t.ively cons~In= rotational veloci=y. A rubber pressure 
roller presses "~he tape against the =aps=an to insure good 
conLaet of ~-he tape with r.he capstaun. The takeup reel 
mechanism produces a relatively c~nstant tension in --he 
takeup ~ape. &sine sort of braukin= on the payoff reel leads 
to a relatively consr-ant tension Ln the payoff tape. 

Xn professional and high quality magnetic tape machines 
separate motors are provided for :/he capstan, tad<sup reel, 
and payoff reel drives .... The capstan drive consists of 
a two-speed sync.hronous motor wi--h :~he capstan as an 
e_x~ension of r.he s,haft. In recording or playing the tape 
the takeup reel motor supplies the appropriate torque 
insure relatively constant uer.slon Ln the takeup tape. The 
payoff reel moor supplies a hr3~<in~ torque =o insture 
relatively constant tension in r-he payoff tape. In rewinding, 
t.he pressure roller does not e~ncage ~-he tape, and the functiens 
o~ ~hs takeup and payoff =o~rs are reversed. 

In the lo~er-cost magnetic tape machines a single motor 
is used to supply ~he rotatlonal f'.uncticns of the capstan, 
takeup, and payoff reel. There are i.~u~erable designs for 
accomplishLng the required perf3=---a.nce. (Olson, 1972, 

pp. 148-149) 

Some transports have special features such as 

automatic ~top at the end of the tape or with a broken tape. 

Automatic search to the selected index nut, her is a new 

f e a t u r e  f ound  on a few t r a n s p o r t s .  



22 

Indexing 

Study of literature of magnetic rewinding showed 

many tape transports to have indexing systems. Indexing 

systems allowed the notation of the location of a 

particular recording and the ability to return to that 

position on the tape. Variables in indexing systems 

proved to be in the visibility of the indexes and the 

accuracy of the indexes. Indexing counters which were 

powered by the capstan were found to be more accurate 

than counters which are powered by. the reel holders. 

Newer developments in indexing provided lighted digital 

display. 

E l e c t r o n i c s  

The e l e c t r o n i c s  o f  t h e  t a p e  . r e c o r d e r  was d e f i n e d  

t o  i n c l u d e  t h e  c o m p o n e n t s  which  t r a n s f o r m  t h e  e l e c t r i c a l  

e n e r g y  sent by t h e  microphones into magnetic signals on 

the tape. Electronic controls provided ~eatures with 

which to alter these signals and operate playback energy. 

Following is a review of the literature defining electronic 

features which differ on most tape recorders. 

The beginning electronic component which was 

found to affect the sound o f  the recording is the recording 

volume control. ~any re6ording volume controls may only 

be manually s e t .  ~lanual volume control requires the 

operator tO use .a record level indicator. 
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Magnetic recorders are generally provided with a level 
indicator to warn the operator of excessive recording levels. 
In its infancy, the magnetic recorder was provided with a ,JTl 
meter, which stands for volume meter, a leftover from the 
early broadcast industry. This inst:-ur.ent is very 
inadequate for informing ~-he engineer about the proper 
recording level, since distortion may verdi well take place 
at instantaneous peaks of the signal to be recorded, in 
turn, causing Lntermodulation distortion. Peaks are much 
more readily detected by peak=reading indicators, which may 
be a moving-coil instrument with a suitable amplifier, a 
"magic" eye instrument, or neon lamp. (Jorgensen, 1970, 

p. 93) 

Automatic level controls are included on some tape 

recorders. 

The autorecord or automatic gain is a d~vice that enables 
you to record without using or adjusting r/he normal record 
volume control. Since the normal control can be set too 
high or too low resulting in a distorted or hissing recording, 
the autorecord is ideal for the tape-z~achine user who simply 
requires some sound retained and is not interested in any 
dramatic or artistic colou.ring of the recording .... 

• . .it will adjust itself to record the -,~re distant 
speaker immediately after t.he speaker closest to the micro- 

phone. (Crawford, 1975, p. 18) 

Some recorders have limiters or combined limiters 

and automatic level controls. 

A limiter is an electronic circuit that keeps the levels of 
a signal down to a prescribed limit. Thls automatic level 

control device is particularly useful in tha~ it can prevent 
a recording system from overloading and .--lining the tape with 
distortion. The limiter is often ccuT.b~--.ed w~gh an automatic 
gain device to amplify low-level sig.~als, and the two 
circuits toget~hex are k~own as a Compressor. (Crawford, 

1975, p. 53) 

The final electronic control which affects the 

recording ability of the recorder is the Head. 

The magnetic heads that erase, record and replay the tape 
arc small electro-magnets. An elec'.--~o-magnet consists Of 
a core Of iron on which is ".~ur~ a coil of wire. When an 
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electric current is passed through the coil, a magnetic 
field is set up ar~/nd it, and the core behaves like a magnet. 
Magnetic heads are designed in a ring shape with a tiny gap 
in their core across w.hich the magnetic fields they produce 
have to j~np. This gap on the head is positioned so that the 
tape passes across it, bridging Lhe non-magnetic gap and in 
the process becomLng magnetised itself. In this way the 
tape-recorder erases and records on magnetic tape. 

In the case of the replay head the process is reversed. 
A magnetised tape (that is a tape that has already been 
recorded) is passed over t_he gap of the replay head and in 
doing so feeds its magnetic field in the coil of the head. 
When a magnetic field is moved into a toll of wire it 
induces an electric current in the wire, and it is this 
induced signal that is amplified, fed to a loudspeaker 
and reproduces whatever was recorded on the tape. (Crawford, 

1975, pp~ 42-43) 

Heads control the amount of recording tracks on 

the tape: monoral heads putting one separate electronic 

signal of the sound on the tape; stereo putting two; 

four channel putting four separate signals on the tape 

(one for each microphone in use). 

The sound head unit contains t_h/ee distinct parts: 
First t~he erase head, which ser-tes to erase frc~ the cape 
the previous recordings .... :|ext comes the record head, 
which converts the electrical signals into a magnetic pattern 
on the tape .... The final head in the line is the playback 
head whose function is to reconvert the magnetic recording 
into electrical signals and thus back to the original sotlnd. 
The replay head not only seizes ~o play back "-he tape . . . 
but also makes possible monitoring t.he tape at the :Lme of 

recording. (Staab, 1968, p. 19) 

The early recorders used only single r_rack (monoral) 
heads for both record and playback. Later advances in 
technoloqy allowed consumer use of three head (erase - 
record - playback) four channel recorders. (Jorgensen, 1970, 

p. 23) 
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M i c r o p h o n e s  

The m i c r o p h o n e  was s h o ~  in  the  l i t e r a t u r e  to be 

t h e  componen t  o f  t he  r e c o r d i n g  s y s t e m  which  f i r s t  

t r a n s f o r m s  sound  i n t o  e I e c t r i c a i  e n e r g y .  M i c r o p h o n e s  were 

c a t e g o r i z e d  by d e s i g n  and p i c k u p  p a t t e r n .  Two common 

m i c r o p h o n e  d e s i g n s  were  the  Dynamic and the  C o n d e n s o r  

m i c r o p h o n e s .  

Superior quality is obtained ~/ using a dynamic micro- 
phone, which may be a moving-coil type or a ribbon microphone. 
The moving-coil microphone is constructed in a ~a~nner qulte 
similar to that of a lou@speaker. When a sound wave hits the 
cL~aphra~m the coil Moves back and forth in a magnetic field 
and generates a voltage in "~he coil. In the ri/:bon (velocity) 
microphone, a ~hin corrugated metal ribbon is susmended in a 
magnetic field and a voltage is generated when == vibrates 
back and forth under the ~nfluence of sound waves. Dynamic 
microphones are more expensive ~han c~fscal =icrz~hones, but 
the cost is fully justified in the making of quality 
recordings .... obviously smoother ~han the c~fstal 
microphone. (Jorgensen, 1970, p. 124) 

A condensor microphone requires an electrical Charge to 

sensitize it to sound. This power is usually in the form 

of a small battery housed in the microphone itself. 

Microphones &iso differ in pickup pa~tern. Omni- 

directional microphones are designed =o be sensitive to 

sound ~rom all directions. Uni-d[rectional microphones 

pick up sound from a limited area. Microphone pickup 

pattern selection was found to be affected ~reatly b Z the 

acoustics of the recording environment. 
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Acoustics 

Review of the literature showed acoustics t o  have 

a potential effect upon the quality of the recording. 

Jorgensen stated: 

The quality of a recording depends heavily on room 
acoustics, since the microphone will pick up the direct sound 
from ~he sound sou/ce as well as the Lndirect soured coming 
frc~ reflections off r.he "~alls Ln the room (reverberation). 
The contribution from the indirect sou~nd plays a major role 
in the recorded sound qualicy since it "colors" r.he sound. A 
recording made in a well-damped room (carpets, upholstered 
furniture, drapes, etc.), where the reverberatlon is ~ii, 
will sound dry and unnatural. A recording made in an e-npty 
room with hard walls, on the other hand, will contai.~ a large 
amount of reverberation, which in speech will mask --he 
in~elligence and in music will conr-ribu~e heavy echo effectS. 

The ratio between the direct souS.d and the indirect scu~ 
can be varied by changing r-he distance between the sound 
source (for insaance, a speaker) and t/%e microphone. It will 
be necessary to experiment ~ find ~/ne best microphone 

• posit.ion, where the ratio between the direch and Lndirec~ 
sound is ~.he best possible and the recording sounds most 
natural. (Jorgensen, !970, p. 133) 

Crawford agreed, stating: 

The acoustic properties of a room in '~hich a sound is recorded 
will affect how ic actually sounds. Wallpapered cr painted 
walls will directly reflect any sound-waves hitting r-Sem and 
t.he waves arriving at the microphone Ln a ".hard wail" rccm 
will consist of ~-he origLnal sound mixed with ~nese ref'_ec- 
tions whlcb arrive slightly lazer. Th.is resul~s in an 
ec~mey effect called reverberation. Keverbexatlon can become 
intol~le in a large Pall with plenty of .hard s.u-~f_~ces and 
no soft furnishings to absorb the many reflections. Tr~i 

giving a speech in a canteen: 

Revarberauion is controlled by changing t h e  s u r f a c e s  i n  a 
ro~m to be used for recordlng, and by ~ntroduc1~-.g barriers 
the reflected sound-waves. The first necessity in :.he room is 
a carpet, the bigger and r-bicker r-he better. This ~ll ellm- 
inate reflections from the floor, and absorb .waves reflected 
downwards by the ceiling. Tapestry or curtaining over ~he 
walls will stop lateral sou~nd-waves from ~-x~uncing around r-he 
ro~m, and soft fu/nlshLngs, even hum.an bodies, w~l! absorb the 

sound-waves. (Crawford, 1970, p. 15) 
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Review o f  t h i s  l i t e r a t u r e  on m a g n e t i c  r e c o r d i n g  and 

a c o u s t i c s  e m p h a s i z e d  t h a t  m a g n e t i c  r e c o r d i n g  s h o u l d  be a 

s y s t e m s  app roach  ~ i t h  d e f i n e d  v a r i a b l e s .  These v a r i a b l e s  

s h o u l d  a l l  be i n v e s t i g a t e d  t h o r o u g h l y  i f  a c c u r a t e  

r e c o r d i n g  i s  to  t ake  p l a c e .  

M a g n e t i c  R e c o r d i n ~  i n  the  C o u r t s  

L i t e r a t u r e  d e s c r i b i n g  m a g n e t i c  r e c o r d i n g  i n  the  

c o u r t s  i s  somewhat l i m i t e d .  Lega l  and j u d i c i a l  j o u r n a l  

a r t i c l e s  on t he  s u b j e c t  have n o t  b e e n  p u b l i s h e d  in  r e c e n t  

years. However, older journal articles do give a history 

of the early evaluation of Magnetic Court Reporting. 

The r e s e a r c h e r  was a l s o  f o r t u n a t e  to  a c q u i r e  r e p o r t s  ~ i t h  

which  to  r e v i e ~  more r e c e n t  t e s t s  o f  31agne t i c  Cour t  

R e c o r d i n g .  A s t u d y  of  t h i s  l i t e r a t u r e  p r o v i d e s  a h i s t o r -  

i c a l  p e r s p e c t i v e  of  31agnet ic  C o u r t  R e c o r d i n g  and a 

d e f i n i t i o n  o f  v a r i a b l e s  which  m i g h t  r e q u i r e  f u r t h e r  e v a l -  

u a t i o n  b e f o r e  a r e l i a b l e  s y s t e m  o f  m a g n e t i c  c o u r t  

r e c o r d i n g  could be i n s t i t u t e d  f o r  the  ~ l i s s o u r i  > l a g i s t r a z e  

C o u r t s .  

One o f  t he  f i r s t  i n s t a l l a t i o n s  of  ~ l a gne t i c  C ou r t  

R e c o r d i n g  e q u i p m e n t  was c o m p l e t e d  i n  the  D i s t r i c t  C o u r t s  

o f  P u e r t o  Rico i n  1952. F o r t y - n i n e  r e c o r d e r s  and f o r t y -  

n i n e  t r a n s c r i b e r s  were p u r c h a s e d  a t  $800 per  u n i t .  

D i s t r i c t  c o u r t s  of  t h i s  j u r i s d i c t i o n  d i d  no t  f o r m e r l y  
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make any  r e c o r d  of  p r o c e e d i n g s .  The s y s t e m  was to  be 

o p e r a t e d  by the  j u d g e  and t he  sound  r e c o r d i n g  was t o  be 

t h e  b a s i s  o f  a p p e a l  from the  d i s t r i c t  c o u r t s  to the  

s u p e r i o r  and supreme c o u r t s  o f  P u e r t o  Rico (Rodebaugh ,  

1953,  p. 288 ) .  

In  the  same y e a r ,  t h e  New York Board of E s t i m a t e  

i n s t a l l e d  a m a g n e t i c  t a p e  r e c o r d i n g  sys t em w i t h  t h i r t e e n  

m i c r o p h o n e s .  

The new recording system, which will supplement and 
perhaps later re,lace ~e presen= meuhod of record~g the 
board's pr~eedings with Uhe aid of stenograph~s using 
stenotype mach~es, is h~ing L-~talled at a cost of 
$3,639 .... Resort to ~e ~ape recorder device was made 
necessary, it was explained, because of ~creasing diffi- 
cul~-y in ob~Lning the se~xces of qualified high speed 
opo_rators of ~e steno~pe machLnes now ~ use. (Rodebaugh, 
1953, p. 289) 

Rodebaugh. Chairman of the United 5tares Conference of 

Court Reporters, found this event very disturbing for it 

was one of the first instances in which magnetic systems 

~ere installed with plans to replace the Court Reporters. 

The same article reported one of the first large 

scale evaluations of magnetic" recording systems. The 

U.5. Navy Office of the Judge Advocate General tested the 

quality of recording from three different manufacturers. 

The reason stated for the test was the "perennial 

problems . of  obtaining qualified Court Reporters." 

The report of that test concluded, "One of the principal 

limitations on any mechanical reporting systems is that the 
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dictating machine will record clearly only one spoken 

voice a t  a time." The e v a l u a t o r s ,  r e c o g n i z i n g  t h a t  a 

t w o - a t - o n e - t i m e  s p e a k i n g  s i t u a t i o n  may o c c u r ,  s t a t e d ,  " I n  

c o n c l u s i o n  i t  does n o t  a p p e a r  t h a t  the  ' o p e n  m i k e '  

r e c o r d i n g  s y s t e m  i s  c o m p l e t e l y  s a t i s f a c t o . r y  o r  a s u b s t i -  

t u t e  f o r  a w e l l - t r a i n e d  and e x p e r i e n c e d  c o u r t  r e p o r t e r .  

.H 

In  Sep tember  o f  1952,  t h e  J u d i c i a l  C o n f e r e n c e  of  

t h e  U n i t e d  S t a t e s  r e p o r t e d  a f t e r  a p e r f o r m a n c e  t e s t  o f  

a u d i o  r e c o r d i n g  e q u i p m e n t :  

imp ress ion  produced on the  commi t tee  and p e r s o n n e l  
of the couzt was favorable but experimen:a~-ion for further 
improvemsnt in equir-ment and technique was going on and 
progress was expected within the nex= year. The conference 
authorized the committee co continue its study. (Kodebaugh, 
1953, p- 289) 

This was the beginning of a long-term evaluation 

of magnetic court reporting in the United States District 

Courts. The study continued in 1958 with the cooperation 

0£ manufacturers of the recording equipment. 

In 1959 the  Judicial Conference of the United 

States, Administrative Office of the United States Courts 

Subcommittee on Court Reporting made the following 

recommendations : 

• . . "that the Administrative Office be instructed, 
wherever possible and agreeable to the Judges concerned, to 
s~/pply electronic recording sys=ems for use in the United 
States District Court whenever a vacancf occurs in the . 
office of the exis=ing reporter," and that recommendation 
wan a~.mpted by the Judicial Conference of the Un~ed States 

in September of that year. (P~debaugh, 1961, p. 1185) 
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The conclusion of this Evaluation cf .~lagnetic 

Court Reporting equipment was published in a report 

entitled The Court Reporting S~,stem in the United States 

Courts 1960. The report was both a general survey and a 

consideration of electrical recording. 

It stated that among the attorneys interviewed, the large 
majority were favorably inclined to the use of sound 
recordings as a means of promoting justice by securing a 
more accurate record of court proceedings, and that a 
substantial nu~"nber were ve--"Z emphatic in r.heir belief that 
sollnd recording should be relied upon in place of shorthand 
notes. The report concluded ~_hat experience to date indi- 
cates reliance upon high-fidelity recordings for the record 
of proceedings in ~.he United States district courts is 
feasible aund that such recordings would provide a much more 
accurate and complete record. The aut_hors expressed their 
belief t_hat "recording equipment should and will eventually 
be used in all United States district cou/ts" instead of 
shorthand reporters. (Rodebaugh, 1961, p. 1186) 

Connecticut in 1939 began a reorganization of the 

state courts. Forty new judges were appointed to courts 

which had no means of supplying a record of proceedings. 

A system of recording had to be instituted by January I, 

1961. 

Believing t.hat a sufficient nu~mber of court reporters ~uld 
be difficult or impossible to ob-.ain, --he judges decided to 
investigate elec~ical recording. In ~-he spring of 1960 
several test sessions were recorded by short,.and reporters 
and also by a represen=atzve group of electrical recording 
machines. As a resui% of the aests the carcuit court judges 
decided to dispense with consideration of electrical 
recording and to find and appoint competent shorthand 
reporters. This was done. (.=b~debaugh, 1961, p. i187) 

The Chief Justics of the Supreme Court has stated t.hat 
~.hexe were three reasons for adopting electronic equipment: 
first, the tape record is the best means for determining 
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what is said; second, sound recording meant a tremendous 
financial saving by eliminating salaries of court reporters; 
and third, conventlonal met.hods were Lmpractical for 
Alaska because of the chronic shortage of court reporters. 

When Alaska became a state in 1959 the Supreme Court 
adopted a rule that made electronic recording systems the 
exclusive method of preserving the record of all couxts. 
(Raynolds, 1953, p. 289) 

In 1961 Warren Olney Ill, Director of the 

Administrative Office of the United States Courts, 

published the report "Report on Electronic Sound Recording 

in the Trial Courts of the State of Alaska." The report 

was based on a visit to th: Alaska Courts in 1960. The 

conclusions of his report follow: 

That c,~-parison of electronic sound recordings in Alaska 
with conventional shorthand reporting produces a more. 
accuxate and complete record, a record which need n:t be 
transcribed to be useful. It reduces delay in tr'anscription, 
and is less costly. (Rodebaugh, 1961, p. i186) 

A test was made of the equipment used in the 

Alaska courts by the District of Columbia Circuit Courts 

in 1961. The three week trial of two tape recording 

systems compared accuracy, speed and economy with the 

present court reporting personnel (Rodebaugh, 1961, 1165). 

The District of Columbia Report concluded that: 

From the cozprehengive experience gained from the actual 
use of the (manufacturer's) equipment, which this Ccmmit'-ee 
foumd to be the most advanced ~nd suitable available, the 
Committee feels and therefor ~- rec c:-~aends t.%at such equ~p=ent, 
at present, is not au~ adapLable or feasible substitute for the 
present system of verba':im re:ortzng of proceedings in the 
United States ~istrict Court hy skilled ~ndividual court 
rQpor ters. (P~:~ ebaugh, 1961) 
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P r o b l e m s  w i t h  t h e  m a g n e t i c  r e c o r d i n g  e q u i p m e n t  were  n o t e d :  

The machine possesses too great a sensitivity in r_hat it 
records not only the spoken .word hut coughing, footsteps, 
rustling of paper, and or_her extrau~eous noises. Yet its 
sensitivity is limited by the placement of microphones. 
Speech which takes place beyond the perimeter of sensitivity 
of the microphone is inaudible. ~n o~/ner instances involvlng 
proceedings with multiple parties or multiple counsel, it is 
diffic"it to distinguish from one sound tape precisely what 
has occurred. The machine, t/-.erefore, lacks the very 
important human f~unction of discriminating intelligently as 
~_o what has transpirea. (P~debaugh, 1961) 

In 1970 the New York Courts conducted a comparative 

evaluation of court recording equipment and court 

reporters (Rodebaugh, 1972, p. 71). Simultaneously 

recordings were made by the magnetic recorders and the 

court reporters. Transcripts of the three days of 

recordings were compared for accuracy and speed of 

recording. To measure speed of recording, a full 

transcript of a day's trial was to be turned in by 7:00 p.m. 

that day. 

Two types of magnetic recording systems were 

tested, a six-channel magnetic tape Dictaphone machine 

and a single-channel Edison Voicewriter disc machine. 

Results showed tha~ the court reporter signif- 

icantly outperformed the recording machines in mistakes in 

the transcript. However, the report state~,: 

Although the.~'wo rec-ord~r.g machines were not "in direct 
cGmpeti~ion wi~h one ar~r.hez, r-he s~a-.'-stics showed ~.~a~ t.~e 
si~-cha,-~nel machane fared better than the single-channel 
~achine, although ~t szi!l could no~ eq-~al the accL*racy of 
t/~e court reporters. Howevex, the dlf-=erence m~ght have been 
partly at~-ribu~le to ~he acoustics in r-he various cour~- - 
room s. (Kodebaugh, !972, p. 72) 
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Transcript preparation time statistics were 

inconclusive in the tests because dictaphone failed to 

list time taken in preparation. 

Problems e.rperienced by machines were noted in 

this article: 

" Because of poor courtroom acoustics and ~.he sensitivity of 
the microphones, extraneous noises were picked up and at times 
tended r~ extinguish whet was being said. 

* Non-verbal actions of participants (such as a shake of the 
head, pointing, and so forth) were los'- in the machine 
transcripts because their transcribers wexe not present in the 
courtroom to observe. 

t The machine monitors on occasion had difficulty playing 
back prior testimony in the courtroom. At one point in the 
Supreme Court test, when the tape playback could not be 
understood, the monitor suggested- t.hat r_he Court ask the 
reporter to read r-he prior uestimony, which was done. 
(Rodebaugh, 1972, p. 73) 

The Report of the Study concluded that the transcripts of 

court reporters were superior to the recording machines 

(Rodebaugh. 1972, p. 74). 

An evaluation of magnetic recording which was very 

similar to the New York Study was completed in the 

Los Angeles Superior Courts in 19~2 [Superior Court, 

County of Los Angeles, 1972). This evaluation also 

included the comparison of transcripts from simultaneous 

recordings of magnetic recording systems and court 

reporters. The following magnetic recording equipment was 

parallel tested with the official reporters: l) the 

Dictaphone court memory system, a six-channel court 
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r eco rde r ,  2) the Edison V o i c e w r i t e r  cont inuous message 

reco rde r ,  a magnetic d isk  recorder .  The study cont inued 

f o r  f i f t e e n  days  and a random sample  o f  418 p a g e s  o f  

t r a n s c r i p t  was c o m p a r e d .  F o l l o w i n g  i s  a s t a t e m e n t  o f  t h e  

r e s u l t s  o f  t h e  t r a n s c r i p t  c o m p a r i s o n s :  

Based upon the major error facet alone, it is evident that 
t.he official reporters, in all but t'~ (2) test proceedings, 
9erformed wi~, a higher degree of accuracy r.han the 
parallel-tested reporting/recording systems. (Superior 
Court, County of rz~s Angeles, 1972, p. 33) 

The following statement was made during the description of 

the study: 

The resets of these tests indicate t~mt a ~mbination of 
various systems, both stenographic reporter input ar~ 
electronic recording system input =ay provide ~ne best 
operational and most cost-effective means of recording and 
transcribing Los Angel.es SuFexior Court Proceedings. 
(Superior Couxt, County of Los ~.geles, 1972, pp. 38-39) 

The conclusive findings of the Los Angeles study 

and the advent of new magnetic recording equipment prompted 

another comparison of court reporters and magnetic court 

recordi:.g. This study was conducted in the Sacramento, 

California District Courts in 1973 (A Stud Z oE Court 

Reporting, 1975). This study also was a parallel test of 

accuracy and speed of transcripts produced by the subjects. 

The [ollowin~ magnetic recording systems were 

evaluated: (i) A~[ 250 DSS, a four-channel recording 

system; (2) Dictaphone 4000, an eight-channel recording 

system Cnot tested in Los Angeles); (3) Stascil-HoEEman, a 
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s i x - c h a n n e l  r e c o r d e r ;  C 4) B a i r d  Atomic  ~[R-600-3,  an 

e i g h t - c h a n n e l  r e c o r d e r .  Dur ing  the  t e s t  o n l y  one 

r e c o r d i n g  d e v i c e  was t e s t e d  in  t he  c o u r t r o o m  a t  a t i m e  

(A S t u d y  o f  C o u r t  R e p o r t i n g ,  1973,  p. 2 1 ) .  

The r e s u l t s  o f  t h e  s t u d y  were e v a l u a t e d  by a 

c o n s u l t i n g  t eam u s i n g  a ! - t e s t  and an [ - t e s t  f o r  

statistical analysis of variance. Following are t h e  

tables of the results: 

TOTAL ER/~KS BY PP~3JECT OR C~DURT KEI~RTK-R .METHOD- 

Me~ 
Errors Standard t-t@st 

Per ~age Deviation N Value 

Confidence 
Level 

Project 5. 8676 5. 5045 
Method 

Cou_--~ 
Reporter 16. 7270 16. 5040 

Method 

370 12.0065 

370 

99.95% 

ODMP/tR.ISON BY TYPE OF TRA.~SCK~B21G ."ACq~?E* 

Errors Standard 
Per Page Deviation N F-ra=io 

Confidence 
Level 

Akai 

Scullo- 
Metro 

S tanc il- 
Hof fman 

Baird- 
Atomic 

7.4762 6.2700 210 

4 .3333 3.2867 60 

3 .0750 2.9211 40 

3.6333 3.4394 69 15.9972 
(3 dr) 99.9% 

• A Study of  C.~ura Re~or~-in~, 1973, p. 6. 



36 

The results of the evaluation showed that the 

audio method of developing court transcripts resulted in 

significantly less errors than the stenotype method 

(A Stud Z of Court Reporting, 1973, p. 6). No statistical 

comparison was completed to compare the performance of 

the different recording machines. 

In November of 1973 the District Courts of 

.Massachusetts evaluated alternative methods of providing 

verbatim records in their newly organized courts. The 

test consisted of demonstrations of alternative systems 

in the District Court of East Norfolk and other courts 

with poor acoustics. The committee also reviewed the 

taping of transcripts from those recording5 (Report on the 

Preservation of Testimon Z on Proceedings in the District 

Courts of Massachusetts, 1973, pp. 13-14). 

The study concluded that multi-track magnetic 

recording was the most efficient means of preserving the 

records in the District Courts. The following specifi- 

cations were developed for selection of equipment: 

REPORT ON P.=.ESERVATICN OF T~TLMC~ IN 
PROCEEDINGS IN THE MAGISTP.A.-'E- COL~.TS 

OF .MASSACHUSETTS 

Cour~ Recorder Specifications 

t Capable of using sr.nn=L1rd reels of -_a~e, providing at 
least t,hree hours of conuanuous recordinq a~ a standard speed 
and able ~o be rapidly cop~ed ~o cassette form. 

• Multi-track. 
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• Sufficiently sensitive and of sufficient fidelity to 
record all testimony, questions, rulings and other proceedings 

in ~he courtroom. 

" Easy to operate by persons with the training and ahil- 
it/es of existing couxtrocm personnel. 

• Reliable, with minimum maintenance requireme~nts. 

• Not capable of re~-ording over already existing 

test./mony. 

• Equipped with automatic gain control. 

" Equipped with visual and aural monitoring capabill~y. 

• Equipped with delayed monitoring. 

• Port.able, but capable of being locked and secured 
prevent tampering. 

• Equipped with a dependable, easily readable index 
counter or other device to assist in place finding on ".he 

tape. 

- Usable with short range, omni-directional microphones, 
which can be adapted for mou_-.ued or lavalier use, a.-~ 
possessing individual spring-loaded shut off s-~itches ~o 
preserve confidentiality. 

- Equipped with an internal amplifier and speaker. 

The researcher was able to acquire other state 

specifications of magnetic court recording equi;-~ent for 

review. These specifications are listed here: 

THE JUDICIAL COL~dCIL OF TKE STATE- OF CALI:"O.=-"I A 

Specifications for Elec~ronic RecordLng Equipment 

The following specifications for approved elecz/z--:c 
recording equipment for use ~n recording courtroom p.-zceed~ngs 
when no court reporter ~ available are a~--.pted by ---~- 
Judicial Council pursuant to Gover,.--ment Code 3oct:on T2194.5, 

.added by C~pter 665, Statutes of 1975: 
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i. Electronic recording devices and appurtenant equipment 
wh/ch conform substantially to the following specifi- 
cations are approved for courtroom use: 

(a) The device is capable of simultaneously 
recording at least four separate channels or 
"tracks", each of which has a separate playback 
volume control so that any one channel separately 
or ar.y combination of cha.-unels may be played 

back. 
(b) The device has a digital counter or comparable 

means of logging a~ locating ~.he place on a 
reel where specific proceedings took place. 

(c) Earphones are provided for monitoring the 

recorded signal. 
(d) The signal going to the ea/phones comes from a 

separate playback head, so that ~he monitor 
will hear what has actually been recorded on the 

~ape. 
(e) The device is capable of recording at least rwo 

hours without interruption. This requirement 
may be satisfied by a device which automatically 
switches from one recordin~ back to another at 
the campletion of a reel of tape le~-s ~%an t-~o 
hours in duration. 

(f) A separate visual Lnduicator of signal level is 
provided for each recording channel. 

(g) The appurtenant equipment includes at least four 
mlcrophones, ,which should incl'~de one omni- 
directional microphone placed at the witness 
s~and and unidirectional microphones at the 
bench, and each counsel table. 

(h) A lo~speaker is provided for courtroom playback. 

2. The following features are reco~nended, bu~ not 

required: 

(a} Recording level control should be automatic 
rat_her than manual. 

(b) The device should be equ. ipped to prevent 
recording over a previously recorded seqment of 

tape. 
(c} The device should give a warning signa~ at the 

end of a reel of tap.e. 

3. The Administrative Director of ~he Courts is author- 
ized ~o approve, on behalf of the Council, any 
electronic recording devices and a~pur:enant equip- 
=ent acquired prior to September i, 1975, regularly 
used for the.recording of court proceed'-ngs and fc,~nd 
by the court to produce satisfactory recordings of 

1:..he proceedings. 
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NEW JERSEY 
REGULATIONS APPLICABLE TO SOL~.;D - PZCOPJDING 

IN THE MUNICIPAL CCCRTS 
1 

RE~D-IRE.MENTS FOR ."HE TYPE, ~STALLATION A~D O~E.~ATION 
OF S;3b,~'D RECORDI,';G EQUIPM~'NT 

TYPE 

The 

1.  

2 .  

recorder shall meet the following specificar-ions: 

Be capable of court-room or conference recording. 

May be of the single-channel (t.rack) or of the 

multichannel (track)variety. 

3. Have provision for at least four microphones. 

4. Provide for playback over integral speaker. 

5. Provision for r_ranscriptlon r/%rough the recording 
unit or through a separate transcribing unit 
purchasedas part of the package. (Transcribing 
means I foot pedal operation that has back s z~%ce 
provision as well as stop-start, and headset for 

listening. ) 

6. Whexe cour~ is in session more than 15 hours or 3 
days a week, a separate transcribing unit shall be 

prov ided. 

7. Be equipped for indexing t_he recording, so t.hat a 
log sheet can be maintained of r.he proceedings. 

8. Provide for earphones for the opera=mr to monitor 
~he proceedi.ngs whale ".he record/ng is taking place. 

9. Provide a minimum of 3 hours of contL~uous recording 
wi~.hout having to stop proceedings to change -he 

recording medium. 

10. Be capable of producing a recording clear through 
~m be accurately and completely r_ran.scrLbed. 
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SPECIFICATIONS L=ST FOR THE 
NEBRASKA TAPE RECOKDER SYSTEM 

DESCRIPTION : 

Courtroom Multi-Channel Tape Recorders. 

SPECIF [CAT IONS : 

I. Recorders must have a minimum of tour (4) separate 
channels capable of recording a signal as well as 
transcribing from any one channel or all at once. 

2. An instantaneous monitoring capability for the 
operator, separate from the channel requirements 

listed in (1) above. 

3. Recording and transcribing from the same machine. 

4. Light weight. 

5. Able to be moved around from county to county 

easily. 

6.  Fast foz"waxd and reverse switch. 

7. Has re~te foot pedal control for transcribing. 

8. Foux-digi= tape counter. 

9. Handle various size tapes. 

I0. Volume indicator (VU Meter). 

I/,. Transcriber can select one channel or hear all 

c.hannels at Gnce ~MZ.X~R} 

12. ,Multiple Speed Contro. Of.C-set by Hyu=eresis 

Synchronous Torque Motors. 

13. Volume Control for each c,hannel. 

14. Signal indicator, (if tape has previous voice on 
machlne it will not record over signal). 

15. Uses magnetic tapes capable of being erased and 

reused. 

16. Speed Con~.rol for transcribing. 
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The foregoing review reveals that the history of 

the acceptance of the system of magnetic recording in the 

courts follows closely the refinement of recording 

technology. Most of the early evaluations of single 

channel magnetic recording sho~ed nixed results. The 

s ta t i s t i ca l l y  controlled Sacramento (1973) study of 

multi-channel recorders greatly substantiated the 

argument that magnetic recording is a feasible alternative 

to stenotype recording. Following this contention, many 

states initiated multi-channel magnetic recording in the 

courts through developed specifications. Characteristics 

of magnetic recording systems which operated most 

effectively were only briefly mentioned in the literature. 

The e m p h a s i s  was in  compar ing  m a g n e t i c  r e c o r d i n g  t o  

s t e n o t y p e .  



CHAPTER I I I  

PROCEDURES AND STATISTICAL DESIGN 

The p u r p o s e  of  t h i s  s t u d y  was to  e v a l u a t e  e l e c -  

t r o n i c  m a g n e t i c  c o u r t  r e c o r d i n g  s y s t e m s  i n  o r d e r  to  

d e v e l o p  s p e c i f i c a t i o n s  f o r  the  M i s s o u r i  A s s o c i a t e  C i r c u i t  

C o u r t s .  The r e v i e w  of  r e l a t e d  l i t e r a t u r e  showed t h a t  no 

c u r r e n t  s t u d y  had b e e n  d e s i g n e d  to  d e v e l o p  t h e s e  s p e c i f i -  

c a t i o n s  and t h a t  new u n t e s t e d  e q u i p m e n t  was t h e n  a v a i l a b l e .  

The d i s c r e p a n c i e s  among o t h e r  s t a t e s '  s p e c i f i -  

c a t i o n s ,  u n t e s t e d  f e a t u r e s  o f  new c o u r t  r e c o r d i n g  

e q u i p m e n t  and d i f f e r e n t  a c o u s t i c a l  and  s t a f f i n g  c h a r a c t e r -  

i s t l c s  o f  c o u r t r o o m s  p o i n t e d  o u t  and e m p h a s i z e d  t h e  n e e d  

f o r  a n  o p e r a t i o n a l  t e s t  o f  a v a i l a b l e  r e c o r d i n g  e q u i p m e n t  

i n  many t y p e s  o f  M i s s o u r i  C o u r t s .  

To a c c o m p l i s h  t h e  p u r p o s e  o f  d e v e l o p i n g  s p e c i f i -  

c a t i o n s  f o r  e l e c t r o n i c  and m a g n e t i c  c o u r t  r e c o r d i n g  

sys tems f o r  the M i s s o u r i  A s s o c i a t e  C i r c u i t  C o u r t s ,  

a p p r o p r i a t e  c o u r t  r e c o r d i n g  systems needed to be s e l e c t e d ,  

c o u r t s  n e e d e d  to  be c h o s e n  fo r  t e s t i n g ,  e v a l u ~ t L o n  

i n s t r u m e n t s  d e s i g n e d  and d a t a  c o l l e c t e d  on the  p e r f o r m a n c e s  

o£ t h e  s y s t e m s .  

~2 
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A s i x - m o n t h  s t u d y  was d e s i g n e d  to  g a t h e r  d a t a  on 

t h e  v a r i a b l e s  o f  c o u r t  r e c o r d i n g  s y s t e m s .  E q u i p m e n t  was 

selected which met the minimum specifications for 

accurate recording listed by other states. This equipment 

was installed in different types of 51issouri Courts for 

one month and then rotated to another court, giving each 

participating court an opportunity to operate each type 

of equipment. After each month's testing, a questionnaire 

was filled out by each court's equipment operator to 

measure the attitude toward operation of each recording 

system--to include the ease of handling tape, ease of 

storing tape and ease of monitoring recording. 

A random sample of fifteen minutes of each month's 

total recording was played back and graded to measure the 

minutes of subaudible recording, of distorted recording, 

and of extraneous noise. At the end of the period, the 

machines were rated for comparative quality by the 

operator and the judge, on a scale of 1 to S, best to 

worst. The questionnaire and grade sheets were scored and 

compared statistically to determine if any recording 

system performed significantly poorer or better in any 

type of court. Breakdown and maintenance procedures were 

also documented and compared. After the recording eval- 

uation, a t e s t  of transcription capability was conducted 

and questionnaires and rating instruments compared to 
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determine any significant difference in the transcribing 

ability of e a c h  s y s t e m .  

This testing procedure offered the following 

advantages: a long-term operational test of many types 

of equipment; comparison and measurement by the court and 

staff who may be using the systems; the ability to 

consider the effect of the recording environment on the 

quality of the recording 3ystem. Thi3 study design 

seemed to be the best method to gather unbiased, valid 

• data with which to accurately prescribe specifications for 

recording equipment for Missouri Courts. 

Selection of Subiects 

This study is an evaluation of recording'equipment, 

courts and operation personnel. These components of the 

test are statistically treated as subjects. The following 

is a discussion of how they were selected for this test 

and an explanation of their similarities and differences. 

Select ion of ~la~netic Recordin~ 
Systems 

The evaluation of equipment standards of other 

states, the study of recording system technology and the 

needs of the courts led to the development o'f minimum 

system standards to insure accurate recording for the test 

in the Missouri ~lagistra~e Courts. These spec i f icat ions 
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were listed and sent to known equipment manufacturers and 

distributors to gather feedback on the specifications and 

availability of equipment. 

S e l e c t i o n  S p e c i f i c a t i o n s  for  Audio Recorders  
for Missouri Courts  

i. Required Features 

a. F o u r - c h a n n e l  Reco rd /P layback  

Four-channel recorders provide separate 
magnetic tracks for trial participants. 
Parties recorded speaking at the same 
time can be transcribed accurately and 
identified by selecting an individual 
channel or turning doom a distracting 
channel. 

b. Monitoring Facilities 

Headphone and visual capability to 
monitor recording after record head through 
monitor or playback to insure that 
accurate recording is taking place and 
allow for adjustment of recordin{. 

c .  F o u r  o r  more Low-lmpedance Balanced 
Line ~iicrophone Inpu t s  

One microphone input  f o r  judge ,  w i t n e s s  
and each c o u n s e l .  Balanced,  g rounded ,  
low impedance microphones and inpu t s  
i n s u r e  a g a i n s t  r e c o r d i n g  of  ground loop 
noise or extraneous electronic signals. 

d. No Erase Head 

Machine must be i n c a p a b l e  o f  e r a s i n g  
prev ious ly  recorded t e s t imony .  

e. Index ing  Capability 

Machine must includean accurate indexing 
system for loggin~ and later locating 
testimony for playback and transcription. 
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f. Record and Transcribe Capability 

Unit should be able to record testimony 
and l a t e r  be e a s i l y  moved to a c t  as a 
t r a n s c r i b i n g  mach ine  in  low volume 
courts to minimize expense. 

g. I n - C o u r t  P l a y b a c k  C a p a b i l i t y  

Machine  mus t  i n c l u d e  an a m p l i f i e r  and  
s p e a k e r  f o r  i n c o u r t  p l a y b a c k .  

h.  At L e a s t  T h r e e  (5) Hours C o n t i n u o u s  
R e c o r d i n g  

Mach ine  mus t  be c a p a b l e  of  a t  l e a s t  3 
h o u r s  o f  r e c o r d i n ~  w i t h o u t . c h a n g i n g  t a p e .  
H a l t i n g  a t r i a l  f o r  f r e q u e n t  t ape  c h a n g e  
c o u l d  be d i s t r a c t i n g  to t r i a l  p a r t i c i -  
p a n t s .  

i .  Tape ~ [o t ion  I n d i c a t i o n  and S e c u r i t y  

Tape m o t i o n  s h o u l d  be i d e n t i f i a b l e .  
Machine should stop auto=atica!ly at end 
of tape or with a broken tape and give 
an audible warning. 

j. Remote Foot Control for Transcription 

Foot control should provide play, fast 
forward, stop and rewind for easy 
transcription. 

k. Selectable One to Four Channel Playback 
for Transcription 

Transcriber-clerk should be able to 
select individual channels and alter 
volume for accurate tran3cription. 

1. Headphone Output for Transcription 

To provide accurate and non-distracting 
transcription. 

Z. Recommended Features 

a.  S i g n a l  S e n s i n g  Device  

Machine  s h o u l d  be i n c a p a b l e  of r e c o r d i n g .  
over a tape of existing testimony to 
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insure against accidental destruction of 
court records. 

b. Foot Control with Automatic Backspace at 
Stop 

Hachine should automatically backspace a 
few inches when stop is selected by 
transcriptionist to provide for accurate 
transcription. 

c. Lock-up Capability 

Machine should be able to be locked tO 
prevent possible tampering. 

Returns from the questionnaires sent to know~ 

equipment manufacturers showed seven recording systems 

which would conform to these minimum selection specifi- 

cations for the test: Baird Atomic, Comptel Sterling, 

Dictaphone, GYYR, Sony, Sound Arts, and Tascam-Teac. 

Only five sys.tems were available to test. Sound Arts was 

developing a new recording machine which was not being 

marketed at the time of the test. Comptel Sterl~ng 

chose not to participate because they were unable to 

acquire a Missouri service facility. 

In order to gain maximum exposure of equipmen= in 

as many courts as possible, two systems of each of the 

five manufacturers were acquired. Two systems, one 

cassette and one reel-to-reel, were purchased through 

advertisements for bids. These systems could be used in 

the test and later serve as back-up systems in case of 

emergency system failure. The bidding procedure provided 

valuable data on cost and availability of equipment. 
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The f i v e  r e c o r d i n g  s y s t e m s  t e s t e d  w e r e  a l l  t o  

c o n f o r m  t o  t h e  s e l e c t i o n  s p e c i f i c a t i o n s  p r e v i o u s l y  l i s t e d .  

E a c h  s y s t e m  u s e d  d i f f e r e n t  t y p e s  o f  f e a t u r e s  t o  a t t e m p t  

t o  c o n f o r m  t o  t h e s e  s p e c i f i c a t i o n s .  F o l l o w i n g  i s  a l i s t  

a n d  a d e s c r i p t i o n  o f  t h e  s y s t e m s  t e s t e d .  E a c h  s y s t e m  

i n c i u d e d  t h e  f o l i o w i n g  e q u i p m e n t :  

I - r e c o r d e r / t r a n s c r i b e r  

3 - c a r d i o d ,  d i r e e t i o n a I ,  i ow  i m p e d a n c e  
b a i a n c e d  I i n e  m i c r o p h o n e s ,  w i t h  c a b i e s  

i - o m n i - d i r e c t i o n z i ,  i o w  i m p e d a n c e  b a l a n c e d  
l i n e  m i c r o p h o n e ,  with c a h I e s  

4 - a c o u s t i c  i s o i a t i n g  m i c r o p h o n e  s t a n d s  

I - f o o t p e d a i  

I - h e a d s e t  

I - m a i n t e n a n c e  k l t  w i t h  h e a d  c i e a n e r  a n d  
d e m a g n e t i z e r  

Court Recording Systems Tested 

The systems tested were: A) Baird Atomic ~.IR-600-4; 

B) Dictaphone I043; C) GYYR ACR-~; D) Sony B~I-144, ~:-14; 

E) Tasca~ 33-4. A description of each of these systems 

follows. 

A) Baird Atomic )~-600-4. The Baird Atomic 

MR-600-4 was a reel-to-reel recorderltranscrlber, o~fering 

three hours of recording on each 7-inch, iS00-foot tape 

at i-7/8 inches per second. This system was designed and 
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m a r k e t e d  e x p r e s s l y  f o r  c o u r t  u s e  and o f f e r e d  many f e a t u r e s  

and a c c e s s o r i e s  f o r  r e c o r d i n g  and t r a n s c r i b i n g .  

One u n i q u e  f e a t u r e  o f  t h i s  s y s t e m  was i t s  d u a l  

v i s u a l  m o n i t o r i n g  f a c i l i t i e s .  L i g h t s  f o r  each  c h a n n e l  

showed t he  p r e s e n c e  o f  a r e c o r d e d  s i g n a l ,  and  f o u r  

s e p a r a t e  m e t e r s  showed t he  p r e s e n c e  and l o u d n e s s  o f  the  

s i g n a l .  

T h i s  s y s t e m  a l s o  p r o v i d e d  f o u r . v a r i a b l e  a u t o m a t i c  

m i c r o p h o n e  l e v e l  c o n t r o l s .  The c o n t r o l s  a u t o m a t i c a l l y  

b o o s t  q u i e t e r  r e c o r d i n g  and  l i m i t  r e c o r d i n g  which was l o u d  

e n o u g h  to  c a u s e  d i s t o r t i o n .  The b o o s t  o f  q u i e t  r e c o r d i n g  

Has v a r i a b l e  p r o v i d i n g  t h e  a b i l i t y  to  l i m i t  t he  a m p l i f i -  

c a t i o n  of  e x t r a n e o u s  n o i s e  s u c h  as  a i r  c o n d i t i o n e r s  and 

t r a f f i c .  

This system also provided a unique light and 

buzzer warning to prevent recording over previously 

recorded testimony. .The system refused to record over 

previous recording, playing back the prior recording 

automatically. A footpedal was available for this system 

which has variable backspace at stop. The recorder was 

housed in a cabinet with a lockable lid to prevent 

tampering (Baird Atomic ~lanual). 

B) Dictaphone 1045. The Dictaphone 1043 was a 

reel-to-ree.l recorder offering three hours of recording 
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on 7 - i n c h  r e e l s  and s i x  h o u r s  on i - I / 2 "  r e e l s  o f  t a p e .  

The m a c h i n e  o p e r a t e d  a t  i - 7 / 8  i n c h e s  p e r  s e c o n d .  T h i s  

s y s t e m  was m a n u f a c t u r e d  by S c u l l y / ~ l e t r o t e c h  and m a r k e t e d  

by D i c t a p h o n e  C o r p o r a t i o n  in  two c o n f i g u r a t i o n s :  s t a n d - u p  

o r  s e m i - p o r t a b l e  mount o r  d e s k  t y p e ,  n o n - p o r t a b l e  c a b i n e t .  

S i x  m i c r o p h o n e  i n p u t s  w e r e  a v a i l a b l e  to  be u s e d  in  

c o m b i n a t i o n  w i t h  t h e  f o u r  c h a n n e l s ,  i . e . ,  m i c r o p h o n e  one 

and two can  be combined  f o r  c h a n n e l  o n e ,  e t c .  

The 1043 had o n l y  one  v i s u a l  m e t e r  to  m a n u a l l y  s e t  

m i c r o p h o n e  vo lume and to  m o n i t o r  t h e  r e c o r d i n g  on e a c h  o f  

t h e  f o u r  c h a n n e l s .  

A u n i q u e  end o f  t a p e  a l a r m  s o u n d e d  a b u z :  when a 

t a p e  was ended  o r  b r o k e n  ( D i c t a p h o n e  ~ l a n ~ a l ) .  

C} GYYR ACR-a. The GYYR ACR-a s y s t e m  was a 

d u a l  d e c k ,  one c a s e  c a s s e t t e  r e c o r d e r / t r a n s c r i b e r  o f f e r i n g  

c o n t i n u o u s  r e c o r d i n g  by a u t o m a t i c a l l y  s w i t c h i n g  f rom one 

d e c k  to  a n o t h e r  a few m i n u t e s  b e f o r e  t h e  end o f  t a p e .  

The s e p a r a t e  decks  r e c o r d e d  a t  15 /15  i n c h e s  p e r  s e c o n d  

o f f e r i n g  one hour  o f  r e c o r d i n g  p e r  C-50 c a s s e t t e .  T h i s  

s y s t e m  was m a n u f a c t u r e d  and m a r k e t e d  by GYYR P r o d u c t s ,  

I n c . ,  e x p r e s s l y  f o r  c o u r t  r e c o r d i n g  and t r a n s c r i b i n g  and 

o ~ f e r s  many u n i q u e  f e a t u r e s .  

T h i s  s y s t e m  d i d  n o t  i n c l u d e  b a l a n c e d  l i n e  

m i c r o p h o n e  i n p u t s ,  bu t  had s p e c i a l  r a d i o  f r e q u e n c y  
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inhibiting facilities. These features should have insured 

against recording of extraneous C.B. and radio broadcasts. 

The ACR-4 system did not provide visual monitoring 

facilities after the record head. The audio headphone 

monitor was the only indication available that recording 

was taking place. 

This'system had a unique electronic counter to 

note the log and tape position which corresponded to the 

recorded testimony. 

A special scan feature was provided to check 

tapes for the presence of previous recording. "This system 

ejected tapes which were scanned and showed previous 

recorded signals. 

The ACR-4 system included ".~t playback speed 

compression ability for reviewing the tape. The compres- 

sion circuits were specially designed to limit the 

alteration of the sound of the fzst ~layback providing 

more accuracy. The playback volume of each channel of 

the ACR-4 was variable to provide for accurate playback 

and transcription of dlfferent recording volumes A 

footpedal was available for use with the system. The 

foo'tpedal allowed automatic backspace at sto[. The 

amount of backspace was variable but factory set (GYYR 

Manual). 
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D~ Sony BM-I::~ TU-14. The Sony BM-144, TU-14 

was a c a s s e t t e ,  t h r e e - p a r t ,  d u a l - d e c k  r e c o r d e r / t r a n s c r i b e r  

o f f e r i n g  c o n t i n u o u s  r e c o r d i n g  by a u t o m a t i c a l l y  c h a n g i n g  

f rom one BM-I~4 r e c o r d e r  to  a n o t h e r  a t  a few m i n u t e s  

b e f o r e  t he  end of  a t a p e .  The TU-14 c o n t r o l  u n i t  

p r o v i d e d  t h i s  c o n t i n u o u s  r e c o r d i n g  c a p a b i l i t y .  The 

s e p a r a t e  B~I-144 r e c o r d e r s / t r a h s c r i b e r s  o p e r a t e d  a t  15/16 

inches.per second offering I-I/Z hours of recording per 

each C-90 cassette. This system was modified by Sony 

for four channel recording and marketed by Sony dealers 

and distributors. 

The Sony system used a special automatic microphone 

volume control circuit which eliminated setting microphone 

level. This system boosted quiet recording signals. 

Each BM-144 unit had 4 separate lights for visual 

monitoring of the microphone signal go insure that 

recording was taking place. 

The BM-144 units included variable playback speed 

controls which slowed down or speeded up the tape (Sony 

Manual). 

Each BM-144 recorder/transcriber could be used as 

a separate transcriSer which permitted using one unit as a 

recorder while at the same time using the other unit as a 

transcriber, when using the units separately, the 

continuous recording time was reduced from 5 hours to 
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1-12  h o u r s .  By h a v i n g  two r e c o r d e r / t r a n s c r i b e r  u n i t s ,  

t h e r e  was a b a c k - u p  in  c a s e  one m a c h i n e  d e v e l o p e d  

m e c h a n i c a l  p r o b l e m s .  V a r i a b l e  b a c k s p a c e  a t  s t o p  was 

c o n t r o l l a b l e  on t h e  B~I-144 u n i t  i t s e l f .  

The Sony s y s t e m  would  o p e r a t e  o n l y  w i t h  l e a d e r l e s s  

c a s s e t t e  tapes .  

E) Teac Tascam 33-4.  The Teac Tascam 33-4 

system was a r e e l - t o - r e e l  ~eco rde r ,  r e c o r d i n g  at  15/16 ips  

and playing back a t  15/16 ips. The IS/16 ips allowed six 

hours recording per 7-inch, 1800-foot tape or 12 hours per 

I0-i/2", 3600-foot tape. This system was manufactured by 

Teac Corporation and modified by Yascam Corporation, the 

American distributor of Teac Products. The system was 

marketed by approved distributors of Tascam Products. 

One of many unique features of this system was its 

£our limiting microphone volume controls. The limiting 

circuits eliminate.distorted recording due to loud noises 

or signals. 

A signal over-record inhibitor circuit stopp.ed the 

tape when previous recording was detected on the tape. A 

light also came on to notify the operator that a previously 

recorded signal had been found. 

The 33-4 recorder/transcriber provided separate 

playback volume control for each of the four channels as 

well as a master volume control. 
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A r e c o r d i n g  s y s t e m  was a v a i l a b l e  f o r  r e c o r d i n g  o n l y  

at 15/16 ips, but providing playback at 15/16 or 7/8 ips 

(Tascam M a n u a l ) .  

M a g n e t i c  R e c o r d i n g  T a p e  

M a g n e t i c  r e c o r d i n g  t ape  was a l s o  p u r c h a s e d  f o r  t h e  

t e s t  t h r o u g h  a d v e r t i s e m e n t s  f o r  b i d s .  Care was t a k e n  to  

i n s u r e  t h a t  t h e  t y p e  of  t ape  s p e c i f i e d  woutd c o n f o r m  to  

e a c h  r e c o r d i n g  s y s t e m .  Th i s  a r r a n g e m e n t  a l l o w e d  more 

e x a c t  s p e c i f i c a t i o n  o f  the  t ape  c o s t  p e r  hou r  f o r  e a c h  

s y s t e m .  F o l l o w i n g  i s  a l i s t  o f  t a p e  u s e d  and t a p e  c o s t  

per hours of recording for each system. 

Speed of Tape Tape cost 
systems Recordin~ Specified Per Hour 

A) Baird Atomic 1-7/8 ips 3~.I-177-4-7 SI.14 

'B) Dictaphone I-7/8 ips 3M-i77-4-7 1.14 

C) GYYR ACR-4 .6 ips GYYR C-90 1.00 

GYYR ACR-4 .6 ips GYYR C-60 1.33 

D) Sony B~[-144, TU-14 15/16 ips Sony C-90 1.66 

E) Tascam 33-4 15/16 ips 3M-177-4-7 .57 

Selection of Test Courts 

Ten courts were needel as testing grounds for the 

ten recording systems. Fourteen courts which had expressed 

interest were evaluated and rated Go determine variables 
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o f  a c o u s t i c a l  c h a r a c t e r i s t i c s ,  ~ e s i g n  and s i : e  o f  c o u r t -  

room,  b e c a u s e  t h e s e  f a c t o r s  migh t  a f f e c t  t he  o p e r a t i o n  c f  

t h e  s y s t e m s  and would  need  to  be i d e n t i f i e d  w i t h  t h e  

r e s u l t s  o f  t h e  t e s t .  A r e v i e ~  o f  the  l i t e r a t u r e  on 

a c o u s t i c s  showed s m a l l e r  c o u r t r o o m s  may have  a f f e c t e d  

c h a n n e l  s e p a r a t i o n  b e t w e e n  p a r t i e s  and ~ade i d e n t i f i c a t i o n  

a t  t r a n s c r i p t i o n  d i f f i c u l t .  L a r g e r  c o u r t r o o m s  may h a v e  

c a u s e d  l o n g  r e v e r b e r a t i o n  t ime  i f  w a l l s  and c e i l i n g s  were  

n o t  c o v e r e d  w i t h  sound a b s o r b i n g  m a t e r i a l s .  Long r e v e r b e r -  

a t i o n  t i m e  c a u s e s  p e r s i s t e n c e  o f  sound which  may i n t e r f e r e  

w i t h  "the n e x t  r e c o r d e d  word.  ~ t r a n e o u . s  n o i s e  may a l s o  

h a v e  i n t e r f e r e d  w i t h  t he  r e c o r d i n g  o f  p r o c e e d i n g s  mak ing  

i t  i n a u d i b l e .  E x t r a n e o u s  n o i s e  can  be c a u s e d  by t r a f f i c ,  

l o u d  a i r  c o n d i t i o n e r s  or  h e a t e r s .  E x t r a n e o u s  n o i s e  c o u l d  

be isolated by double glass windows, acoustical tile, 

carpet or heavy doors. A few courts had been built 

recently or refinished to include acoustical absorbant 

material, such as carpet and acoustical tile. These 

courts displayed excellent sound quali:y. Aiso, cer:ain 

courts operated without a cler.k in the courtroom. Ozhers 

had clerks and some had both clerks and bailiffs. Courts 

also differed as to their caseloads. All these variables 

were taken into consideration :o try to. select as many 

different types of courts as possible, ~her~by adding 

validity to the testing procedure and generali:ability to 

the results. 
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Ten courts were selected by the Chief Justice of 

the Missouri Supreme Court and grouped by the investigator 

and members of the staff of the Courts Administrator's 

Office. 

Group I 

A) Callaway County Magistrate/Probate Court 

B) Jefferson County Magistrate Court Division 1 

C) St. Charles ~lagistrate Court Division 2 

D) St. Louis City Circuit Court Division 14 

E) St. Louis County ~lagistrate Court Division 4 

Group II 

A) Cole County ~lagistrate Court 

B) Cooper County Magistrate Court 

C) Jackson County ~lagistrate Court Division 7 

D) Jackson County ~lagistrate Court Division 4 

E] Saline County ~lagistrate/Probate Court 

Following is an explanation of each court in which 

recording systems were tested. 

Group I 

A~ Callawa~t County ~.ia~istrate/PTobate Court 

Fulton, Missouri 

314-6~2-551~ 

Judge - Patrick Homer 

Operators ; Elsie ~lorton and other clerks 
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A c o u s t i c s  F a i r  

S i z e  o f  C o u r t r o o m  - ~ l e d i ~  

T h i s  c o u r t r o o m  showed a h i g h  d e g r e e  o f  echo  and e x t r a n e o u s  

n o i s e .  The e x t r a n e o u s  n o i s e  was due to  the  sound o f  l a r g e  

t r u c k s  on t h e  a d j a c e n t  s t r e e t  and t h e  window a i r  c o n d i -  

t i o n e r .  The a i r  c o n d i t i o n e r  was n o r m a l l y  t u r n e d  o f f  

d u r i n g  t h e  c o u r t  s e s s i o n s .  

B) J e f f e r s o n  Coun ty  ~ l a ~ i s t r a t e  Cour t  D i v i s i o n  i 

H i l l s b o r o ,  H i s s o u r i  

~ 1 4 - 7 8 9 - 3 9 1 1  

J u d g e  - C h a r l e s  Sheehan  

O p e r a t o r  - Bud Skaggs  

Acoustics - Good 

Size of Courtroom - small 

This court showed a small degree of echo and extraneous 

noise. The small si:e of the courtroom may necessitate 

redesign o£ the clerk area i£ a recording machine is to 

be used to provide efficient work space, and not distract 

£rom audio quality of the recording system. 

C) St. Charles ~la~istrnte Ccurt Division Z 

St. Charles, Yiissouri 

314-724-Z414 

J u d g e  - R i c h a r d  K. Z e r r  

O p e r a t o r  J u d y  O e t t i n g  
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Acoustics Excellent 

Size of Courtroom - Small 

This court exhibited excellent acoustics due to carpet, 

wooden paneling and acoustical ceiling tile. This court 

was small, but exhibited no loss of channel separation. 

D) St. Louis Cit Z Circuit Court Division I~ 

St. Louis, >lissouri 

314-453-4278 

Judge - Daniel B. Tammany 

Operator - Lowell Felix" 

Acoustics - Good 

Size of Courtroom - ~ledium 

This court was the only court which tried only 

non-contested dissolution of marriage cases. The audio 

recorders tested were to be used for preserving the record 

of these cases. (It should be noted that the first 

recording system--Dictaphone--was tested in >lagistrate 

Court Division 20. The acoustics of these courtrooms are 

similar as all courtrooms in this buildin~ have a very 

similar design). The acoustics of this courtreom showed 

some echo.and extraneous noise due to marble floors. This 

effect could b e  limited by carpet. 
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E) St. Louis County Magistrate Court Division " 

Clayton, ~lissouri 

314-889-2660 

Judge - Samuel J. Hais 

Operator - Vincent Anth 

Acoustics - Excellent 

Size of Courtroom - Large 

This court showed excellent acoustics due to acoustical 

treatment of the ceiling and carpet on the floor. The 

courtroom was large, but very well designed for audio 

r e c o r d i n g .  I t  was t he  b e s t  example  o f  an e x c e l l e n t  

c o u r t r o o m  r e c o r d i n g  e n v i r o n m e n t  of  the  c o u r t r o o m s  u s e d  fo r  

t e s t i n g .  

Group I I  

A) Cole County ~la~istrate Court 

Jefferson C i t y ,  Missouri 

314-636-$24Z 

Judge - F. Randall Walt= 

Operator - Judge F. Randall Walt= 

Acoustics - Fair 

Si:e of Courtroom - Small 

This court was one of the two courts in which she judge 

operated the recording syst.em. The clerk of this court 

did not normally work in the courtroom. The judge's bench 
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was l a r g e  enough to  f a c i l i t a t e  t h e  p l a c e m e n t  o f  a r e c o r d e r .  

T h i s  c o u r t r o o m  e x h i b i t e d  a c o u s t i c a l  f l a w s  o f  b o t h  

e x t r a n e o u s  n o i s e  and e c h o  due to  t i l e  w a i l s  and f l o o r  and 

h a r d  c e i l i n g .  The window a i r  c o n d i t i o n i n g  u n i t  was v e r y  

n o i s y .  

B~ Coope r  Coun ty  ~ I a ~ i s t r a t e / P r o b a t e  C o u r t  

B o o n v i l l e ,  ~ l i s s o u r i  

8 1 6 - 8 8 2 - 6 1 7 9  

J u d g e  - Ken ton  A s k r e n  

O p e r a t o r  - D e b b i e  P u l l i a m  

A c o u s t i c s  - Poor  

S i z e  o f  C o u r t r o o m  - L a r g e  

The C i r c u i t  C o u r t r o o m  was s e l e c t e d  f o r  t h e  r e c o r d i n g  t e s t  

i n  t h i s  c o u n t y .  The l a r g e  c o u r t r o o m  e x h i b i t e d  t h e  w o r s t  

a c o u s t i c s  o f  any c o u r t  s e l e c t e d  f o r  t e s t i n g .  The h a r d  

surfaces of this courtroom produced a large amount of 

echo which greatly reduced audible quality of recording. 

The Judge and Sheriff of this court mentioned that many 

court participants, most notably the jury, have complained 

o f  i n a b i l i t y  t o  h e a r  c o u r t  p r o c e e d i n g s  c l e a r l y .  

C~ J a c k s o n  Count~ > l a ~ i s t r a t e  C o u r t  D i v i s i o n  7 

G r a n d v i e w ,  M i s s o u r i  

816-761-8410 

Judge - Louis Davis 

I 
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O p e r a t o r  - C l a r a  B u r t o n  

A c o u s t i c s  - G o o d  

S i z e  of C o u r t r o o m  - ~ led ium 

A c o u s t i c s  i n  t h i s  c o u r t r o o m  d i d  n o t  s e e m  t o  be  a d e t e r r e n t  

t o  a u d i o  q u a l i t y  o f  r e c o r d i n g  p r o c e e d i n g s .  

D~ J a c k s o n  C o u n t y  M a g i s t r a t e  C o u r t  D i v i s i o n  

K a n s a s  C i t y ,  ~ l i s s o u r i  

8 1 6 - 8 5 1 - 3 7 2 6  

J u d g e  - R o b e r t  W. B e r r e y  I I I  

O p e r a t o r  - Nancy  K e l l e y  

A c o u s t i c s  Good 

Size o f  Courtroom - bledium 

This courtroom showed a few acoustical problems. Instances 

of extraneous traffic noise were noted. 

E) Saline County >la~istrate/Probate Court 

Marshall, Missouri 

816-$86-6988 

Judge = Lawrence HcClure 

Operator - Suzanne Westbroek and Judge ~IcClure 

Acoustics - F a i r  

S i z e  o f  C o u r t r o o m  = S m a l l  

This courtroom displayed extraneous t>~ewriter noise 

b e c a u s e  t h e  t y p i n g  was d o n e  i n  t h e  b a c k  o f  t h e  c o u r t r o o m ,  
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A partition separating the clerk area lowered this effect 

somewhat. The Judge operated the.recording system in this 

c o u r t .  

Selection of Subiects for 
Transcription Test 

Five experienced typists were selected for 

testing the transcription capability of the recording 

systems. These subjects were not experienced in court 

transcript preparation or legal terminology. All of the 

subjects had used transcribing equipment to a limited 

degree. 

Instrumentation 

The following materials were developed to answer 

research questions and the following hypotheses. 

R e s e a r c h  question 1 

R e s e a r c h  Q u e s t i o n  1 was s t a t e d :  

Does e q u i p m e n t  w h i c h ' m e e t s  t h e  s e l e c t i o n  s p e c i -  
f i c a t i o n s  developed perform significantly poorer 
or better in ease of operation and quality of 
of recording and transcribing? 

From this question the following h~potheses were generated. 

HI = There is no statistically s.i~nificant 
difference among mean scores for opera- 
ting ease in Group I systems' (Baird 
Atomic, Dictaphone, GYYR, Sony and 
Tascam) in Group I courts. 
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H2 = T h e r e  a r e  no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  a n o n g  mean r e c o r d i n g  a c c u r a c y  
scores for Group I systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group I courts. 

H5 = There are no statistically significant 
differences among mean scores for operating 
ease in Group II systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group II courts. 

H4 = There are no statistically significant 
differences among mean recording accuracy 
scores for Group II systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group Ii courts. 

HS ° There are no statistically significant 
differences &mong mean transcription 
scores for all systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam). 

Operation Ease. A questionnaire was developed to 

evaluate the operators' attitudes on specific procedures 

of operation of the recording systems. Ten questions were 

listed and a Likert-based evaluation system was included. 

No sample questiomnaire was available upon which 

to base the design of the instrument. The questions were 

carefully developed and reviewed by the investigator and 

the staff of the Court Administrator's office to avoid 

ambiguous languaBe and to insure clarity of measurement. 

A Kuder-Richardson Z0 reliability test was run on 

the combined instruments and revealed a result of 0.83. 

A copy of the questionnaire follows. 
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MAGISTRATE COURT 

AUDIO RECORDING ~ALYSIS 

OPERATOR QUEST IO.~.~A I RE 

COURT: 

NAME: 

DATE : 

OCCUPATION: 

RECORDING SYSTF~H: 

I .  Nonitoring t h i s  r eco rd ing  system was: 

Extremely Extremely 
Simple  Difficult 

l 2 3 4 S 6 

2.  Logging t h i s  r e c o r d i n g  system was: 

Ex t remely  Ext remely  
Simple D i f f i c u l t  

1 2 3 4 S 6 

3 .  L0ca t ing  p r e v i o u s l y  recorded  t e s t i = o n y  on t h i s  system was: 

Ext remely  Ext remely  
Simple D i f f i c u l t  

4. 

Extremely  
Difficult 

1 2 3 4 S 6 

Handl ing  tape  on t h i s  system was: 

Ext remely  
Simple 

1 2 3 4 S 6 

S.  

Extremely  
D i f f i c u l t  

A c c u r a t e l y  a d j u s t i n g  r e c o r d e r  volu~e was: 

Ext remely  
Simple 

1 2 3 4 

6. Headphones were: 

Extremely 
Comfortable 

Extremely 
Uncomfortable 

1 2 3 4 S 6 
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7. Playing back testL~ony on this par:icular system was: 

Extremely 
Simple 

Extremely 
D i f f i c u l t  

8. 

I 2 3 4 5 6 

With this system, performing my normal duties of court is: 

Extremely Extremely 
Simple Difficult 

9. 

1 2 3 4 5 6 

O v e r a l l ,  o p e r a t i o n  o f  t h i s  pa r t i cu la~r  r e c o r d i n g  sys tem was: 

Ex t r eme ly  Ex t remely  
Simple Difficult 

10. 

Extremely 
Difficult 

l 2 3 4 5 6 

S t o r i n g  t ape  r e c o r d e d  on t h i s  p a r t i c u l a r  system was: 

Extremely 
Simple 

l 2 3 4 5 6 

R e c o r d i n g  Accu racy .  An e v a l u a t i o n  i n s t r u m e n t  was 

d e v e l o p e d  w i t h  wh ich  to e v a l u a t e  the accu racy  o f  r e c o r d i n g  

o f  e a c h  p a r t i c u l a r  s y s t e m .  G r a d i n g s  w e r e  d i v i d e d  i n t o  

s e p a r a t e  a r e a s  o f  s u b a u d i b l e  r e c o r d i n g ,  e x t r a n e o u s  n o i s e ,  

a n d  d i s t o r t e d  r e c o r d i n g .  T h e s e  a r e a s  w e r e  s e l e c t e d  a f t e r  

r e v i e w  o f  l i t e r a t u r e  o n  a u d i o  r e c o r d i n g  a n d  s t a t e m e n t s  o f  

t r a n s c r i b e r s  o f  a u d i o  c o u r t  r e c o r d s .  T h e s e  a r e a s  w e r e  

n o t e d  a s  p o s s i b l e  d e t e r r e n t s  t o  a c c u r a t e  t r a n s c r i p t  

p r e p a r a t i o n .  An e x a m p l e  o f  t h i s  i n s t r u m e n t  f o l l o w s .  
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Cour t :  

Date 
Total Recording Time 

biAGISTRATE AUDIO COURT RECORDING PROJECT 

GRADE SHEET 

RECORDING ACCURACY 

Machine 

MI.~IJTES 

ERRORS IS( Total 

1. Subaudib] I Recordin; 

2. NoiseEXtrane°t I 

3. D£stor=e¢ t 
Recordim 

Co.rment s : 
TOTAL ERRORS 

T r a n s c r i p t i o n  Ease .  A L i k e r t - b a s e d  q u e s t i o n n a i r e  

was d e v e l o p e d  t o  e v a l u a t e  the  t r a n s c r i p t i o n  o p e r a : o r ' s  

a t t i t u d e  a b o u t  the  f u n c t i o n i n g  o f  each  r e c o r d i n g  s y s t e m .  

C a r e  was t a k e n  to  i n s u r e  a g a i n s t  ambiguous l a n g u a g e  and 

t o  i n s u r e  c l a r i t y  o f  measuremen t  by havLng the  i n s t r u m e n t  

r e v i e w e d  by t he  i n v e s t i g a t o r  and the  s t a f f  o f  the  C o u r t  

A d m i n i s t r a t o r ' s  O f f i c e .  Due to  the  sma l l  amount o f  

q u e s t i o n n a i r e s  used  ( f i v e ) ,  no r e l i a b i l i t y  was d e v e l o p e d .  
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MAGISTRATE COURT 

AUDIO RECORDING ~ALYSIS 

TR,LNSCRIBING QUESTIOh~AIRE 

NAME : 

RECORDING SYSTEM: 

I .  H a n d l i n g  t ape  on ~ h i s  s y s t e m  was: 

E x t r e m e l y  
Simple 

Extremely 
Difficult 

2 .  

1 2 3 4 

Accttrately a d j u s t i n g  t r a n s c r i b e r  volu~e was: 

Extremely 
Simple  

5 6 

Extremely 
Difficult 

I 2 

Headphones were: 

Extremely 
Com£ortable 

3 4 5 6 

~ x t r e m e l y  
U n c o m f o r t a b l e  

4. 

1 2 3 4 5 

I d e n t i f i c a t i o n  o f  i ndex  number on t h i s  sys tem was: 

Ex t r em e ly  
Simple 

Extremely 
Difficult 

S. 

l 2 3 4 5 6 

O p e r a t i o n  o f  the  f o o t f e e d  on t h i s  p a r t i c u l a r  sys tem was:  

Ex t r eme ly  Ex t r e me ly  
Simple D i f f i c u l t  

6 .  

l 2 3 4 S 6 

O v e r a l l ,  t r a n s c r i b i n g  on t h i s  p a r t i c u l a r  r e c o r d i n g  s y s t e m  was: 

Extremely Extremely 
Simple D i f f i cu l t  

l 2 3 4 5 6 

7. I d e n t i f i c a t i o n  o f  p a r t i e s  on t h i s  p a r t i c u l a r  sys t em was:  

Ex t remely  
D i f f i c u l t  

6 

Extreme ly 
Simple 

I 2 $ 4 5 



R e s e a r c h  Question 2 

Research Question 2 was stated as f o l l ows :  

When c o u r t s  a r e  a sked  to  r a t e  t h e i r  p r e f e r e n c e  
f o r  r e c o r d i n g  s y s t e m ~ ,  w i l l  the  r a t i n g s  a g r e e  
b e t w e e n  Groups  I ,  I I  and the  t r a n s c r i p t i o n  
g r o u p ?  

P r e f e r e n c e .  To answer  R e s e a r c h  Q u e s t i o n  2, t he  

C o u r t  was a s k e d ,  a f t e r  t e s t i n g  a l l  o f  the  s y s t e m s ,  to  

r a t e  t h e  c o m p a r a t i v e  q u a l i t y  of  a l l  t he  c o u r t  r e c o r d i n g  

systems tes ted  with the following score sheet. 

68 

RATING OF OVERALL QUALITY 

N , ~  : 

DATE : 

COb'RT: 

If price is no factor, please rate f~om first to fifth (i-3}, 
best to. worst, the comparative qual~ty of the court reporting systems 
tested in your court. You cannot rate two machines equally. 

SYSTL-M RATING 

Baird Atomic 

Dictaphone 

GYYR 

Sony 

Ta~c~-Teac 

Comments:  
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Data  Collection 

R e c o r d l n  S T e s t  

The c o u r t  r e c o r d i n g / t r a n s c r i b i n g  e q u i p m e n t  was 

p l a c e d  f o r  t e s t i n g  i n  the t e n  c o u r t s  selected to p a r t i c -  

i p a t e  i n  t h e  s t u d y  f o r  o n e - ~ o n t h  p e r i o d s  a c c o r d i n g  t o  t h e  

following schedule: 

SCHEDULE 

Approx. St. Louis St. Louis 
Dates County Ci t~ St. Charles Je£ferson 

AUG. Sony Dictaphone Baird Atomic Tasc~un 

Baird Sony GYYR 
SEPT. Atomic 

Baird Tascam Sony 
OCT. GYYR Atomic 

Baird 
NOV. Tascam GYYR Dictaphone Atomic 

DEC. Dictaphone rascam Sony GYYR 

Callawa~ 

GYYR 

Dictaphone Tasca~ 

Dictaphone 

Sony 

Baird 
Atomic 

Group I I  

Jackson 
Approx. County 
Dates K . C .  Grandv iew  Coo~err Saline Cole 

Baird 
AUG. Tascam Dictaphone GYYR Sony Atomic 

Baird G~YR Tascn~n SEFT. Dictaphone Sony A~om£c 

Baird Dictaphone 'OCT. Sony GYYR TascRm Atomic 

Baird Dictaphone Tasca~n Sony NOV. GYYR AtomLc 

Baird 
DEC. Atomic Tascam Sony Dictaphone GYYR 
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After each one=month recording session, the 

Operation Ease questionnaire was given to the operator of 

the system. The operator filled out the questionnaire 

personally and with no time limit. 

During the time the operator was filling out the 

questionnaire, a random sample of fifteen minutes of the 

month's recording was played over the system's headphones. 

This playback was used by the investigator to measure any 

evidence of subaudible recording, extraneous noise, or 

distorted recording on the Audio Accuracy Grade Sheet. 

A f t e r  each  sy s t em was s c o r e d ,  t he  new s y s t e m  was 

i n s t a l l e d .  

A f t e r  a l l  o f  t he  r e c o r d i n g  s e s s i o n s  ( f i v e  months)  

d u r i n g  which each  o p e r a t o r  had used  a l l  of  the  r e c o r d i n g  

s y s t e m s ,  the  o p e r a t o r s  were g i v e n  the  c o u r t  p r e f e r e n c e  

sheet and asked to rate their preferences, best to worst, 

of the recording systems. No time limit was given for 

c o m p l e t i o n .  

Transcription Test 

The unique index counters for logging on each of 

the recording systems would necessitate that the tTpe 

system used for recording also be used for transcription. 

This important factor required a test of transcription 

c a p a b i l i t y  of  the  s e l e c t e d  r e c o r d i . n g  s y s t e m s .  The 
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specifications for test systems called for both recording 

and transcribing capability. Therefore, at the end of 

the recording test, one model of each of the systems was 

randomly selected for testing. 

A sample tape for each system was also randomly 

selected for transcription from the tapes collected during 

recording. 

Five typists experienced in transcribing from 

dictation equipment were selected to transcribe these 

tapes." These typists were selected in order to simulate 

normal staffing of transcription services and courts. 

The selected model of each of the five systems was 

set up for transcription. The system included: 

recorder/transcriber, headphone, footpedal and typewriter. 

The transcription test began with a fifteen-minute 

training session on each transcribing system. After the 

training session each of the five 'individuals selected 

for the. test was asked to transcribe on each sys.tem for 

forty-five minutes. After each transcription session, 

the individuals were given ten minutes to fill out a 

questionnaire on transcription ease of each machine. At 

the end of the last test, the individuals were asked to 

complete the transcription preference sheet, rating the 

systems best to worst. No time limit was given. 
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Speed  o f  t r a n s c r i b i n g  and a c c u r a c y  were  n o t  

r e c o r d e d  f o r  i t  was b e l i e v e d  t h a t  t h e s e  f a c t o r s  c o u l d  n o t  

be a d e q u a t e l y  a t t r i b u t e d  t.~ s y s t e m  d i f f e r e n c e ,  bu t  may 

o n l y  r e f l e c t  t r a n s c r i b e r s '  d i f f e r e n c e s .  

Data Analysis 

The o b j e c t i v e  o f  t h i s  r e s e a r c h  was t o  d e t e r m i n e  

i f  any o f  t h e  r e c o r d i n g / t r a n s c r i b i n g  s y s t e m s  s e l e c t e d  f o r  

e v a l u a t i o n  p e r f o r m e d  s i g n i f i c a n t l y  p o o r e r  o r  b e t t e r  t h a n  

o t h e r s  i n  s e l e c t e d  c o u r t s .  Prom the  d a t a  g e n e r a t e d  in  

t h i s  s t u d y ,  t he  s e l e c t i o n  c r i t e r i a  o r i g i n a l l y  drawn c o u l d  

be e v a l u a t e d  and r e v i s e d ,  i f  n e c e s s a r y ,  to  make f i n a l  

r e c o m m e n d a t i o n  t o  t h e  c o u r t s .  

Two S x S f a c t o r i a l  a n a l y s e s  o f  v a r i a n c e  were  

p e r f o r m e d  on m e a n s c o r e s  o f  o p e r a t i n g  e a s e ,  t r a n s c r i p t i o n  

e a s e ,  and r e c o r d i n g  a c c u r a c y .  T h i s  i n f e r e n t i a l  s t a t i s -  

t i c a l  method  was u s e d  b e c a u s e  i t  p r o v i d e d  t h e  p o t e n t i a l  

a b i l i t y  t o  e v a l u a t e  w h e t h e r  any o f  t h e  s c o r e s  o f  t h e s e  

v a r i a b l e s  c o u l d  be a t t r i b u t e d  to  c h a n c e .  T h i s  s t a t i s t i c  

a l s o  p r o v i d e d  t h e  p o t e n t i a l  to  p r e d i c t  p e r f o r m a n c e  o f  

systems i n  c o u r t s .  

A K u d e r - R i c h a r d s o n  20 r e l i a b i l i t y  t e s t  was 

p e r f o r m e d  on t h e  c o m b i n e d  o p e r a t i n g  e a s e  s c o r e s  t o  

d e t e r m i n e  the  r e l i a b i l i t y  o f  t h i s  i n s t r u m e n t .  
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A S c h e f f ~  p o s t  hoc c o m p a r i s o n  was c o m p l e t e d  on 

t h e  s t a t i s t i c a l l y  s i g n i f i c a n t  t r a n s c r i p t i o n  e a s e  e v a l -  

u a t i o n  t o  d e t e r m i n e  which  means c o n t r i b u t e d  t o  t h e  

o v e r a l l  s i g n i f i c a n t  ~ s c o r e .  

The c o u r t  p r e f e r e n c e  s c o r e s  c o u l d  n o t  be t r e a t e d  

as  i n f e r e n t i a l  s t a t i s t i c s .  The p r e f e r e n c e  s c o r e s  w e r e  

t o t a l e d  and compared  b e t w e e n  g r o u p s  I ,  I [  and t h e  

t r a n s c r i p t i o n  g r o u p  to  d e t e r m i n e  i f  s i m i l a r i t i e s  o r  

d i f f e r e n c e s  e x i s t e d .  
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RESULTS 

The o b j e c t i v e  of  t h i s  r e s e a r c h  was to  d e t e r m i n e  

if any of t h e  recording/transcribing s y s t e m s  s e l e c t e d  for 

evaluation performed significantly poorer or better than 

others in the selected courts. From the data generated 

in this study, the selection criteria originally drawn 

c o u l d  be e v a l u a t e d  and  r e v i s e d ,  i f  n e c e s s a r y ,  to  make 

f i n a l  r e c o m m e n d a t i o n  to  the  c o u r t s .  

A n a l y s i s  was d i v i d e d  i n t o  T e s t i n g  C o u r t  R e c o r d e r  

Groups  I and I f ,  and t r a n s c r i b e r ' s  o p e r a t i n g  e a s e ,  r e c o r d i n g  

& c c u r a c y  and c o u r t  p r e f e r e n c e  s c o r e s  were  e v a l u a t e d  f o r  

C o u r t  Groups I and  I f .  O p e r a t i n g  e a s e  and t r a n s c r i p t i o n  

p r e f e r e n c e  s c o r e s  were e v a l u a t e d  f o r  t he  t r a n s c r i b e r  

g r o u p .  These  e v a l u a t i o n s  a re  l i s t e d  i n  t a b l e s  by r e s e a r c h  

q u e s t i o n  and h ) ~ o t h e s i s .  

R e s e a r c h  C u e s t i o n  One 

Research Question i was stated as follows, and 

c o n t a i n e d  f i v e  h y p o t h e s e s :  

Does e q u i p m e n t  which meets  t he  s e l e c t i o n  
s p e c i f i c a t i o n s  pe r fo rm  s i g n i f i c a n t l y  p o o r e r  
o r  b e t t e r  ~n o p e r a t i n g  e a s e ,  r e c o r d i n g  
a c c u r a c y  and t r a n s c r i p t i o n  e a s e ?  

74 
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Hypothesis One 

T h e  f i r s t  h y p o t h e s i s  was stated in the following 

m a n n e r :  

H1 ° T h e r e  a r e  no  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  among  m e a n  s c o r e s  f o r  o p e r a t i n g  
e a s e  i n  r e c o r d i n g  G r o u p  .I s y s t e m s  ( B a i r d  
Atomic, Dictaphone, GYYR, Sony and Tascam) 
in Group I courts. 

The  d a t a  g a t h e r e d  f o r  t h i s  h y p o t h e s i s  a r e  s h o w n  i n  

Table I. 

TABLE 1 

OPERATING EASE - GROUP I 

Systems 

Baird 
C o u r t s  Dictaphone Atomic GYYR Sony Tasca~ Mean 

Callaway 18.0 I0.0 24.0 I0.0 14.0 15.2 

St. Charles 25.0 19.0 41.0 25.0 15.0 25.0 

St. Louis County 22.0 25.0 19.0 I0.0 - 20.0 19.2 

St .  L o u i s  C i t y  24.0 32 .0  34.0 19.0 20 .0  25 .8  

Jefferson 36.0 19.0 15.0 20.0 Z8.O 23.6 

MEAN 25.0  21.0  26.0 16.8 19.4 

To a s c e r t a i n  w h e t h e r  o r  n o t  a s i g n i f i c a n t  

d i f f e r e n c e  e x i s t e d  a m o n g  m e a n s  r e p o r t e d  i n  T a b l e  i ,  a 

t w o - w a y  a n a l y s i s  o f  v a r i a n c e  was  u s e d .  A s u m m a r y  o f  t h e  

a n a l y s i s  i s  r e p o r t e d  i n  T a b l e  2.  
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TABLE I I 

ANALYSIS OF VARIANCE OF OPERATING E.~SE 
SCORES FOR GROUP I 

Source  SS DF MS F 

C o u r t s  398.962 4 99.741 

Systems 323.362 4 80.841 

E r r o r  205.238 16 80.390 

TOTAL 528.563 24 

Critical Values p < .05 

4 and 16 3.01 

4 and 16 3.01 

1.979 

1.604 

The F values of 1.979 for Courts did not surpass 

the required [ value of 3.01 for 4 and 16 degrees of 

f r e e d o m  a t  t h e  . 0 5  l e v e l .  The  F v a l u e  f o r  s y s t e m s  was  

1 . 6 0 4 ,  w h i c h  d i d  n o t  s u r p a s s  t h e  r e q u i r e d  3 . 0 1  [ v a l u e  a t  

t h e  . 0 5  l e v e l ;  t h e r e f o r e ,  H y p o t h e s i s  HI c o u l d  n o t  b e  

r e j e c t e d .  

Hypothesis Two 

The second hypothesis was sta=ed in the following 

m a n n e r :  

H2 = There are no statistically significant 
differences among mean recording accuracy 
s c o r e s  for Group I systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group I courts. 



The d a t a  g a t h e r e d  f o r  t h i s  h y p o t h e s i s  a r e  shown  i n  

T a b l e  3 .  

TABLE 3 

RECORDING ACCURACY - GROUP I 
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S/stems 

Baird 
Courts Dictaphone Atomic GYYR Sony Tascam Mean 

Callaway 18.0 0.0 8.0 .O.0 3.0 2.8 

S t .  C h a r l e s  3 .0  3 .0  Z.0 O.O 2.0 Z.0 

St .  L o u i s  County  3 .0  0.0" 3 .0  2 .4  3 .0  2 .4  

St. Louis City 6.0 2.0 0.0 1.0 2.0 2.2 

Jefferson 2.0 3.0 2.0 2.0 l .O 2.0 

MEAN 3 .4  2 .2  3 .0  .6 Z.Z 

To ascertain whether or not a significant differ- 

ence existed among means reported in Table 3, a two-way 

analysis of variance was used. A summary of the analysis 

is reported in Table ~. 

The F value for Courts scores.of 0.161 did not 

surpass the required F Value of 3.01 needed to reject the 

hypothesis at the .05 level. The [ value for systems was 

1.6S3, which did not surpass the required 3.01 [ value for 

4 and 16 d e g r e e s  off freedom; therefore Hypothesis HZ 

c o u l d  n o t  be  r e j e c t e d .  
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TABLE 4 

~'~LYSIS OF V.-~I~CE OF RECORDING ACCURACY 
SCORES FOR GROUP [ 

Source SS DF ~ F 

Courts 2.240 4 0.560 0.161 

Systems 23.040 4 5.760 1.653 

E r r o r  55.760 16 3.48S 

TOTAl, 81.040 24 

• Critical Values p < .05 

4 and 16 3.01 

4 and 16 3.01 

Hypothesis Three 

The third hypothesis was stated in the following 

m a n n e r :  

H3 - There are no statistically significant 
differences among mean scores for operating 
ease in Group [I Systems {Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group Ii Courts. 

The data gathered for this hypothesis are showm in 

Table S. 



TABLE 5 

OPERATING EASE - GROUP I I  
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S[stems 

Baird 
Courts Dictaphone Atomic GYYR .Sony Tascam Mean 

Cole 30.0 25.0 IS.0 13.0 24.0 21.4 

Cooper 31.0 18.0 23.0 17.0 15.0 21.8 

S a l i n e  29.0  23 .0  18.0 20.0 33.0 24.6  

Kansas City - 21.0 I0.0 22.0 10.0 20.0 16.6 
Grandview 

Kansas City 27.0 31.0 43,0 LS.0 . 21.0 27.4 

HEA.N 27.6  21.4  24.2  IS.O 22.6 

To ascertain whether o r  not a significant differ- 

ence existed among means reported in Table 5, a two-way 

analysis of variance was used. A summary o~ analysis is 

reported in Table 6. 

TABLE 6 

ANALYSIS OF VAKI.~CE OF OPERATING EASE SCORES FOR GROUP II 

Source SS OF .MS F 

Cour'cs 333.763 4 

Sys teQs 423.963 4 

E r r o r  696.657 16 

TOTAL 1459.363 24 

C r i t i c a l  Va lues  p < .0S 

4 a~nd 16 3.01 

4 and  16 3.01 

23.441 1.916 

107.241 2.465 

43.S40 
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The  F v a l u e s  f o r  C o u r t s ,  1 . 9 1 6 ,  d i d  n o t  s u r p a s s  
m 

t h e  r e q u i r e d  F v a l u e  o f  3 . 0 1  f o r  4 a n d  16 d e g r e e s  o f  

freedom. The F value of systems was 2.463, which did not 

s u r p a s s  t h e  n e e d e d  3 . 0 1  F v a l u e  a t  t h e  . 0 5  l e v e l ;  

t h e r e f o r e  Hypothesis H3 could n o t  b e  r e j e c t e d .  

Hypothesis Four 

The fourth hypothesis was s t a t e d  in the following 

manner: 

H4 = There are no statistically significant 
differences among mean recording accuracy 
s c o r e s  for Group II systems (Baird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group II courts. 

The data gathered for this hypothesis are sho~m in 

T a b l e  7 .  

TABL£ 7 

RECORDING ACCURACY - GROUP I [  

Systems 
Baird 

Courts Dictaphone Atomic GYYR Sony Tascam Hean 

Cole 8.0 3.0 2.0 2.0 4.0 

Cooper 5.0 2.0 13.0 2.0 0.0 

Sal ine 4.0  4 .0  4.0 I .O 2.0 

Kansas City 2.0 3.0 2.0 1.0 2.0 
Grandview 

Kansas City 2.0 8.0 $.0 2.0 2.0 

.MEAN 4.2  4 .0  S.2 1.6 2.0 

3.8 

4.4 

3.0 

2.0 

3.8 



To s e e  w h e t h e r  o r  no t  a s i g n i f i c a n t  d i f f e r e n c e  

e x i s t e d  among means r e p o r t e d  i n  T a b l e  7, a two-way a n a l -  

y s i s  o f  v a r i a n c e  was u s e d .  A summary o f  t h e  a n a l y s i s  i s  

r e p o r t e d  in  T a b l e  8. 

TABLE 8 

ANALYSIS OF VARIM~CE OF RECORDING ACCURACY 
SCORES FOR GROUP [ [  
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Source SS DF MS F 

Cottr~s 17.200 4 4.300 0.566 

Systems 47.200 4 If. BOO 1.553 

Error 121.600 16 7.600 

TOTAL 186.000 24 

Critical Values p < .05 

4 and 16 3.01 

4 and 16 3.01 

The F v a l u e  f o r  C o u r t  s c o r e s ,  0.566, and t h e  

F v a l u e  f o r  s y s t e m s ,  1 . 5 5 3 ,  d i d  n o t  s u r p a s s  t h e  ~ v a l u e  o f  

3 . 0 1  r e q u i r e d  t o  r e j e c t  t h e  h } - p o t h e s i s  a t  t h e  .05 l e v e l .  

HS c o u l d  n o t  be r e j e c t e d .  

H y p o t h e s i s  Five 

The f i f t h  h y p o t h e s i s  was s t a t e d  in  t he  f o l l o w i n g  

m a n n e r :  

H5 = T h e r e  a r e  no 3 t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  among mean t r a n s c r i p t i o n  
s c o r e s  f o r  a l l  s y s t e m s  ( B a i r d  A t o m i c ,  
O i c t a p h o n e ,  GIWR, Sony and T a s c a ~ ) .  



The d a t a  g a t h e r e d  f o r  t h i s  h y p o t h e s x s  a r e  ~hown i n  

Table 9. 

TABLE 9 

TR~SCRIFTIO~ EASE 
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Systems 

Baird 
Courts  Dictaphone Atomic GY~ Sony Tascam Mean 

O p e r a t o r  1 14.0 23.0 I 0 . 0  27.0 30.0 20.8 

O p e r a t o r  2 16.0 16.0 17.0 20.0 23.0 18.4 

O p e r a t o r  3 12.0 11.0 15.0 l l . 0  24.0 14.6 

Opera to r  4 24.0 21.0 16.0 17.e 55.0 22.6 

Opera to r  S 11.0 27.0 16.0 1 6 . 0  51.0 20.2 

MEAN 15.4 19.6 14.8 18.2 28.6 

To ascertain w h e t h e r  o r  not a significant differ- 

ence existed among means reported in Table 9,  a two-way 

analysis of variance was used. A summary of this analysis 

is r e p o r t e d  in Table i0. 

TABLE lO 

ANALYSIS OF VARIANCE OF TRA-~SCRIBING ~LSESCOKES 

Source $5 DF .'45 F 

T r a n s c r i b e r s  154.241 

Sys t ems  616.241 

E r r o r  3~8.9$9 

TOTAL I149.4~I 

Crit ical  Values p < .0S 

4 and 16 3.01 

~ d  16 3.01 

46.060 2.112 

4 154.060 7.064 

16 21.810 

24 
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The F values for transcribers scores, 2.112, did 

not surpass the required ~ value of 3.01 for 4 and 16 

degrees of freedom at the .05 level. The ~ value for 

systems was 7.064, which exceeded the needed 3.01 F_ value 

for significance at the .0E level for 4 and 16 degrees of 

freedom. 

To identify t h e  systems which differed signif- 

icantly, the Scheff~ method of post hoc comparisons was 

applied to determine pair-wise differences between means. 

The Scheff~ test revealed that the Tascam mean score was 

significantly higher than the other systems' mean scores 

at the .05 level. The results of the Scheff~ test are 

reported in Table ii. 

TABLE II 

SCI~FFE TEST FOR DIFFERENCE A.~(ONG ,~EA.~;S FOR 
TR~NSCRIB[NG EASE SCORES OF SYSTE.V,S 

Systems Grouo 

Baird 
Mean Atomic GYYR Sony Tasc:m 

System .~[ean Group 19.6 14.8 IS.2 

Dictaphone IS.4 - 4.2 .6 - 2.8 

Baird Atomic 19.6 4.8 1.4 

GYYR 14.8 - 3.4 

Sony 13.2 

28.6 

-13.2 

- 9. 

=13.8 

-I0.4 

p < . O S  = • 6.23  
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The differences in means between the Tascam system 

and the other systems surpassed the ~6.23 level needed to 

show significant differences at the .0S level. The other 

system differences did not reach the ~6.23 level. 

Research Question Two 

Research Question 2 was stated as follows: 

When courts are asked to rate their perferences 
for recording systems, will the ratings agree 
between Groups I, II and the transcription 
group? 

The data gathered to answer Research Question 2 are shown 

in Tables 12, 13, and 14. Final comparisons are shown in 

Table iS. 

~ab le  12 

GROUP I COURT PREFERENCE 

Cour ts  Dictaphone 

Systems 

Baird 
Atomic GYYR Sony Tascom 

Ca l l away  3 

S t .  Char les  I 

St .  Lou is  S 

St .  Lou is  County 2 

jefferson 5 

TOTAL 18 

Ranking 3 

2 S l 4 

1 5 4 2 

2 4 1 3 

4 3 1 S 

I 4 3 2 

I0 21 I0 16 

I 4 I 2 
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Although it is not possible to prove that 

differences among rankings are real differences, that is, 

that they would occur reliably with all operators, it is 

interesting t o  note that for this group of courts, a clear 

preference for Sony and Baird Atomic systems is shown and 

that Dictaphone is least preferred. Comparisons o f  

rankings o£ preference of Court Groups [, l[, and 

transcribers are shown in Table 15. 

TABLE 13 

GROUP I I  COURT PREFERENCE 

Systems 
Baird 

Courts Dictaphone Atomic GYYR Sony Tascam 

C o l e  5 3 1 2 4 

Cooper  4 1 5 2 3 

Kansas C i t y  3 2 S 1 4 

Kansas C i t y  3 1 4 2 S • 
Grandv iew  

Saline __, __S __S __2 __~ 

TOTAL 16 10 20 9 18 

Ranking 3 2 • 5 1 4 

Although it is not possible to prove that differ- 

ences among rankings are real, that is, that they would 

occur reliably with all operators, it is interesting to 
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n o t e  t h a t  f o r  t h i s  g roup  o f  c o u r t s ,  a c l e a r  p r e f e r e n c e  f o r  

Sony and  B a i r d  A t o m i c  s y s t e m s  i s  shown a g a i n .  D i c t a p h o n e  

i s  p r e f e r r e d  t h i r d  and GYYR i s  l e a s t  p r e f e r r e d .  

Comparisons of ranktngs of Court Groups I, II and 

transcribers are shown in Table 15. 

TABLE 14 

TRANSCRIPTION PREFERENCE 

S v s t ~ s  

Baird 
Transcription Dictaphone Atomic GYYR Sony Tascam 

Transc r ibe r  1 2 3 1 4 S 

T r a n s c r i b e r  2 1 4 3 2 5 

T ransc r ibe r  3 2 4 I 3 S 

Transcriber 4 4 3 I 2 S 

Transcriber $ ~ 4 _22 ~ S 

TOTAL I0 18 8 14 25 

Ranking 2 4 I 3 S 

A l t h o u g h  i t  i s  n o t  p o s s i b l e  to  p r o v e  t h a t  d i f f e r -  

e n c e s  among t h e s e  r a n k i n g s  a r e  r e a l ,  t h a t  i s ,  t h a t  t h e y  

wou ld  o c c u r  r e l i a b l y  w i t h  a l l  t r a n s c r i b e r s ,  i t  i s  

i n t e r e s t i n g  t o  n o t e  t h a t  f o r  the  t r a n s c r i b e r s ,  a c l e a r  

p r e f e r e n c e  i s  shown f o r  t h e  GYYR s y s t e m .  D i c t a p h o n e  

r a n k e d  s e c o n d  and Tascam was l e a s t  p r e f e r r e d .  C o m p a r i s o n s  

o f  p r e f e r e n c e  r a n k i n g s  o f  Cour t  Groups  I ,  [ [  and 

t r a n s c r i b e r s  a r e  shown in  T a b l e  I S .  
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Systems 

Ranking of Baird 
Preference Dictaphone Atomic GYYR Sony Tascam 

Cour t  Group I 3 1 4 1 2 

C o u r t  Group I I  3 2 S 1 4 

Transcribers _~2 _~4 I _~3 _~S 

TOTAL 8 7 10 S I I  

F i n a l  Ranking 3 2 4 1 5 

A l t h o u g h  i t  i s  no t  p o s s i b l e  to  p r o v e  t h a t  

d i f f e r e n c e s  among t h e s e  r a n k i n g s  a r e  r e a l ,  t h a t  i s ,  t h a t  

t h e y  would  o c c u r  r e l i a b l y  w i t h  a l l  c o u r t s  and t r a n s c r i b e r s ,  

i t  i s  i n t e r e s t i n g  to  n o t e  t he  d i f f e r e n c e  b e t w e e n  

t r a n s c r i b e r  r a n k i n g s  and Cour t  Group r a n k i n g s .  Most 

s p e c i f i c a l l y ,  t he  f o u r t h  and f i f t h  r a n k i n g  of  t he  GYYR 

m a c h i n e  i n  Grou t  Group I and I I  and i t s  f i r s t  r a n k i n g  in 

t h e  t r a n s c r i p t i o n  g roup  s h o u l d  be n o t e d .  



CHAPTER V 

DISCUSSION 

The p u r p o s e  o f  t h i s  s t u d y  was to  e v a l u a t e  m a g n e t i c  

c o u r t  r e c o r d i n g / t r a n s c r i b i n g  s y s t e m s  i n  o r d e r  to d e v e l o p  

specifications for the Missouri Associate Circuit Courts. 

The data analyses of this stu!y were designed to 

determine if any of the recording/transcribing systems 

selected for evaluation performed significantly poorer or 

better than others in selected courts. From the data 

generated through this analysis, the selection criteria 

originally drawn for evaluation could be revised, to 

provide final selection specifications for accurate and 

efficient court recorders/transcribers needed by the 

Associate Circuit Courts. 

This chapter will discuss the results of this 

evaluation. The discussion will be organi:ed by research 

question and corresponding hypothe.sis. In addition, a 

discussion of results by recording s'ystem is included in 

this chapter. 

Research Quest ion Cne 

Research Quest ion  1 asked "Does equipment which 

meets the s e l e c t i o n  s p e c i f i c a t i o n s  perform s i g n i f i c a n t l y  

88 
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p o o r e r  o r  b e t t e r  i n  o p e r a t i n g  e a s e ,  r e c o r d i n g  a c c u r a c y  and 

t r a n s c r i p t i o n  e a s e ? "  

From t h i s  q u e s t i o n ,  f i v e  h y p o t h e s e s  were  f o r m u -  

l a t e d .  T h i s  c h a p t e r  w i l l  d i s c u s s  e a c h  o f  t h e s e  h y p o t h e s e s  

i n  t h e  o r d e r  t h e y  w e r e  s t a t e d  e a r l i e r  i n  t h e  s t u d y .  

Hypothesis One 

The f i r s t  h y p o t h e s i s  s t a t e s :  

HI = T h e r e  a r e  no s t a t i s t i c a l l y  s i g n i E i c a n t  
d i £ £ e r e n c e s  amoug mean s c o r e s  f o r  o p e r a t i n g  
e a s e  in r e c o r d i n  8 Group I s y s t e m s  ( B a i r d  
A t o m i c ,  D i c t a p h o n e ,  GYYR, Sony and Tascam) 
i n  Group I c o u r t s .  

The t w o - w a y  a n a l y s l s  o f  v a r i a n c e  used  t o  e v a l u a t e  

t h i s  h y p o t h e s i s  showed no s i g n i f i c a n t  d i f f e r e n c e  in  mean 

s c o r e s  o f  o p e r a t i n g  e a s e  o f  c o u r t s  o r  s y s t e m s  i n  Group I .  

The i n v e s t i g a t o r  t h e r e f o r e  was n o t  a b l e  t o  r e j e c t  t h i s  

h y p o t h e s i s .  

D a t a  a c c u m u l a t e d  t o  t e s t  t h i s  h y p o t h e s i s  c o n s i s t e d  

o f  t w e n t y - f i v e  L i k e r . t - b a s e d  q u e s t i o n n a i r e s  g i v e n  t o  t h e  

o p e r a t o r s  a f t e r  one  m o n t h ' s  u s e  o f  e a c h  r e c o r d i n g  s y s t e m .  

A K u d e r - R i c h a r d s o n  20 r e l i a b i l i t y  t e s t  p e r f o r m e d  on t h e  

q u e s t i o n n a i r e s  r e v e a l e d  a r e l i a b l e  0 . 8 3  s c o r e .  

From these results, the investigator could not 

conclude that the selection speciflcations developed 

w o u l d  e x c l u d e  r e c o r d i n g  ~ y s t e m s  which  o p e r a t e  d in  any 

s u p e r i o r  o r  i n f e r i o r  m a n n e r  d u r i n g  the  t e s t s  in  t h e s e  

c o u r t s .  
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The selection specifications used to select tested 

systems were developed "by evaluating specifications 

developed by other states which were already using magnetic 

recording/transcribing systems in their courts. The 

specifications therefore, had a high degree of reliability. 

However, new equipment was tested in this study, which was 

not available when the other states' specifications were 

d e v e l o p e d .  F o r  e x a m p l e ,  t h e  GYYR a n d  T a s c a m  s y s t e m s  

b e g a n  d i s t r i b u t i o n  a t  t h e  t i m e  t h i s  s t u d y  b e g a n .  A l s o ,  

t h e  o t h e r  s t a t e s '  s p e c i f i c a t i o n s  c o u l d  n o t  c o n s i d e r  t h e  

p o s s i b l y  u n i q u e  a c o u s t i c a l  a n d  o p e r a t i o n a l  n a t u r e  o f  t h e  

. M i s s o u r i  c o u r t s .  T h e s e  f a c t o r s  s e e m e d  t o  h a v e  no 

significant effect on the outcome of this test. In the 

review of the literature, no similar operational study 

was revealed with which to compare results. 

In conclusion, the evaluation of this hypothesis 

developed no operational reason to change the existing 

selection specifications for magnetic recording/ 

transcribing systems in the >[issouri Associate Circuit 

C o u r t s .  

Hypothes is  Two 

The second hypo thes i s  s t a t e s :  

HZ = There are no statistically significant 
differences among mean recordin; accuracy 
s c o r e s  for Group I s y s t e m s  C~ird Atomic, 
Dictaphone, GYYR, Sony and Tascam) in 
Group [ .courts. 
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The two-way analysis of variance used to evaluate 

this hypothesis showed no significant differences in mean 

scores of recording accuracy for systems or courts in 

Group I. The investigator was therefore not able to 

r e j e c t  this hypo thes is .  

Oata accumulated to t e s t  Hypothesis  Two cons is ted 

of Z5 error scores of total minutes of extraneous noise, 

subaudible recording and distorted recording. A random 

sample of I$ minutes of one month's recording was reviewed. 

From the results of this test, the investigator 

could not conclude that the selection specifications 

developed would exclude recording systems which operated 

with any superior or inferior accuracy in Group I courts. 

The selection specifications used to select 

tested systems had been developed by other states which 

were using magnetic recording/transcribing equipment in 

their courts. The specifications therefore already had a 

high degree of reliability. However, new equipment which 

was not available when the other states developed their 

specifications was tested. For example the GYYR and the 

Tascam systems began distribution at the time this study 

began. 

Also, other states' specifications could not 

take into consideration the unique acoustical quality of 

the test courts. The scores do show that the courts with 
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poo r  a c o u s t i c s  had a h i g h e r  d e g r e e  o f  e r r o r  r a t e  bu t  no t  

h i g h  enough  to  a f f e c t  t he  r e s u l t s  o f  the  t e s t  o f  

s i g n i f i c a n c e .  

The h i g h e s t  d e g r e e  o f  r e c o r d i n g  a c c u r a c y  e r r o r  was 

i n  t h e  a r e a  o f  e x t r a n e o u s  n o i s e .  T h i s  e f f e c t  o c c u r r e d  

m o s t l y  i n  t he  l a r g e  u r b a n  . a reas  i n  the  way of  Radio 

F r e q u e n c y  i n t e r f e r e n c e .  Most o f  t h e s e  p r o b l e m s  were 

c o r r e c t e d  by s e r v i c e  c a l l s  by t he  s y s t e m  s u p p l i e r s .  

R e f e r e n c e s  were made i n  the  l i t e r a t u r e  to 

r e c o r d i n g  p r o b l e m s  o f  " c o u g h i n g ,  f o o t s t e p s ,  r u s t l i n g  of  

p a p e r  and o t h e r  e x t r a n e o u s  n o i s e s "  (Rodebaugh ,  1961,  

p.  1 1 6 8 ) .  These p r o b l e m s  were n o t  e x p e r i e n c e d  to a g r e a t  

d e g r e e  i n  t h i s  r e c o r d i n g  a c c u r a c y  e . v a l u a t i o n .  A p o s s i b l e  

r e a s o n  f o r  t h i s  mar be the  use  of  a c o u s t i c  i s o l a t i n g  

m i c r o p h o n e  s t a n d s  w i t h  padded  b a s e s  to  s u p p r e s s  such  

e x t r a n e o u s  n o i s e .  

In  c o n c l u s i o n ,  the  e v a l u a t i o n  of  t h i s  h y p o t h e s i s  

d e v e l o p e d  no a u d i b l e  r e a s o n  to c h a n g e  the  e x i s t i n g  

s e l e c t i o n  s p e c i f i c a t i o n s  f o r  m a g n e t i c  r e c o r d i n g / t r a n s c r i b -  

i n g  s y s t e m s  i n  t he  M i s s o u r i  A s s o c i a t e  C i r c u i t  C o u r t s .  

Hypothesis Three 

The t h i r d  h y p o t h e s i s  s t a t e s :  

H3 - There are no statistically significant 
differences among mean scores for operating 
ease i n  Group 1[ systems (Ba i r d  A :om ic ,  
D i c t a p h o n e ,  GYYR, Sony and TascamJ in  
Group I I  c o u r t s .  
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The two-way analysis of variance used t o  evaluate 

this hypothesis showed no significant difference in mean 

scores o f  operating ease of courts or systems in Group If. 

The investigator therefore was not able to reject this 

hypothesis. 

Data accumulated to test this hypothesis consisted 

of twenty-five Likert-based questionnaires given to the 

operators after one month's use of each recording system. 

A Kuder-Richardson Z0 reliability test performed on the 

questionnaires revealed a reliable 0.83 score. 

From these results, the investigator could not 

¢onclud~ that the selection specifications developed 

would exclude recording systems which operated in any 

superior or inferior manner during the tests in these 

courts. 

Due t o  the similarity o f  findings, please refer 

to Hypothesis One for further discussion. 

H y p o t h e s i s  Four 

The f o u r t h  h y p o t h e s i s  s t a t e s :  

H4 = The re  a r e  no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e s  among mean r e c o r d i n g  a c c u r a c y  
s c o r e s  for Group I I  s y s t e m s  ( B a i r d  . A t o m i c ,  
D i c t a p h o n e ,  GYYR, Sony and Tascam) in  
Group I I  c o u r t s .  

The two-way a n a l y s i s  o f  v a r i a n c e  u s e d  t o  e v a l u a t e  

t h i s  h y p o t h e s i s  showed no s i g n i f i c a n t  d i f f e r e n c e  i n  mean 
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scores of recording accuracy for systems or courts in 

Group I. The investigator was therefore not able to 

reject this h y p o t h e s i s .  

Data accumulated to test Hypothesis Four consisted 

of twenty-five error scores of total minutes of extraneous 

noise, subaudible recording, and distorted recordi'ng. A 

random sample of 15 minutes of one month's recording was 

reviewed. 

From the results of this test, the investigator 

could not conclude that the selection specifications 

developed would exclude recording systems which operated 

with any superior or inferior accuracy in Group II courts. 

Due to similarity of findings, please refer to 

research Hypothesis Two for further discussion. 

Hypothesis Five 

The fifth hypothesis stated: 

HS • There are no stattsticaIiy significant 
differences among mean transcription 
scores for aii systems (Baird Atomic, 
Dictaphone, GI%'R, Sony and Tascam). 

The two-way analysis of variance used to evaluate 

this hypothesis showed a significant difference in mean 

scores of transcribing systems at the .05 level. The 

Scheff~ method of post hoc comparisons revealed that the 

Tascam system's score was significantly higher than the 

o t h e r  sys t em s c o r e s  a t  the  .05 l e v e l .  H y p o t h e s i s  F i v e  

was t h e r e f o r e  r e j e c t e d .  
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No s i g n i f i c a n t  d i f f e r e n c e s  were f o ~ d  i n  

t r a n s c r i b e r s '  s c o r e s  a t  t he  .05 l e v e l .  

Da ta  a c c u m u l a t e d  fo r  t h i s  e v a l u a t i o n  c o n s i s t e d  o f  

t w e n t y - f i v e  L i k e r t - b a s e d  q u e s t i o n n a i r e s  g i v e n  t o  t h e  

transcribers after forty-five minutes of transcribing from 

e a c h  s y s t e m .  

Comments n o t e d  d u r i n g  t he  t r a n s c r i p t i o n  t e s t  

r e v e a C e d  t h a t  two p o s s i b l e  f a c t o r s  may a c c o u n t  f o r  t he  

s i g n i f i c a n t l y  p o o r e r  Tascam s c o r e .  The f i r s t  o f  t h e s e  

is t h a t  t h e  h e a d p h o n e  volume o f  the  Tascam s y s t e m  was 

n o t a b l y  l ower  t h a n  the  o t h e r  s y s t e m s .  S t u d y  r e v e a l e d  

t h a t  t h i s  was c a u s e d  by an impedance  m i s m a t c h  b e t w e e n  t h e  

h e a d p h o n e  and  headphone  o u t p u t .  The l o w e r  o u t p u t  vo lume 

made i t  d i f f i c u l t  t o  h e a r  o v e r  t y p e w r i t e r  n o i s e .  T h i s  

w o u l d  n a t u r a l l y  r e s u l t  i n  an i n f e r i o r  t r a n s c r i p t .  A f t e r  

t h e  t e s t  was c o m p l e t e d ,  the  Tascam d i s t r i b u t o r  s u p p l i e d  

a p r o p e r l y  ma t ched  headphone  and t he  s o u n d  l e v e l  was 

i n c r e a s e d  to  t he  p r o p e r  l e v e l .  The h e a d p h o n e  p r o b l e m  

d e m o n s t r a t e d  t he  n e c e s s i t y  of  r e v i s i n g  t h e  s p e c i f i c a t i o n s  

t o  i n c l u d e  p e r f o r m a n c e  r e q u i r e m e n t s  s t a t e m e n t s  o f  p r o p e r  

h e a d p h o n e  vo lume .  

A s e c o n d  p r o b l e m  w i t h  the  Tascam m a c h i n e  wa= n o t e d  

w h i c h  a l s o  may have  c o n t r i b u t e d  to  t he  s i g n i f i c a n t l y  

p o o r e r  t r a n s c r i b i n g  s y s t e m  s c o r e .  The n o n - a u t o m a t i c  

b a c k s p a c e  a t  S top  o f  the  Tascam s y s t e m  (a recommended  
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feature on the selection specifications) made it difficult 

to retain ripe position for transcription. A transcriber 

cannot usually type at the speed of speech playback. When 

the transcriber stops, he or she must often listen to a 

previous portion of a sentence to insure the proper tape 

position. The automatic backspace feature on most 

recorder~transcribers does this automatically. The Tascam 

machine required manually pressing the fast rewind portion 

of the footpedal. This caused the transcriber to often 

rewind too far, lose the reference words and become 

confused. This may result in a poor and slower transcript. 

For this reason, the selection specifications should he 

changed to require automatic backspace at Stop. 

R e s e a r c h  q u e s t i o n  Two 

R e s e a r c h  Q u e s t i o n  Two was p h r a s e d ,  "When c o u r t s  

a r e  a s k e d  to  r a t e  t h e i r  p r e f e r e n c e s  f o r  r e c o r d i n g  s y s t e m s ,  

w i l l  t h e  r a t i n g s  a g r e e  b e t w e e n  Groups I ,  I I  and  t h e  

t r a n s c r i p t i o n  g r o u p ? "  

A l t h o u g h  i t  was no t  p o s s i b l e  t o ' p r o v e  t h a t  d i f f e r -  

e n c e s  i n  t h e  r a n k i n g s  o f  p r e f e r e n c e  would  o c c u r  r e l i a b l y ,  

i t  i s  i m p o r t a n t  to  n o t e  t h a t  d i f f e r e n c e s  d i d  e x i s t .  

R a t i n g s  o f  p r e f e r e n c e  were v e r y  s i m i l a r  b e t w e e n  

C o u r t  Groups  I and  I f .  Both g roups  p r e f e r r e d  t he  Sony 

system and the Baird Atomic system for the first two 

positions The other three positions were also similar. 
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R a t i n g s  o f  p r e f e r e n c e  d i f f e r e d  be tween Cour t  

Groups  and t r a n s c r i b e r s .  A l though  the  B a i r d  Atomic and 

Sony s y s t e m s  r a n k e d  f i r s t  a n d / o r  second  in C o u r t s '  

preferences, the systems ranked third and fourth in 

transcribers' preferences. 

Possible reasons for these differences are that 

the features provided in the systems are better for 

court recording than transcribing. Another. possible 

explanation is that the short term of the transcription 

test may have limited the transcriber's ability to truly 

rate the systems. These factors are important for courts 

may need to transcribe as well as record testimony, 

therefore, the best recorder/transcriber must be selected. 

Final rankings listed in Table 15 give a possible method 

of comparison and choice. 

Discussion of Results by Recordin~ System 

Following is a summary of the comparisons of 

non-statistical results by recording system. A discussion 

of mechanical failure is included in this seciion. 

Systems are listed in order of the final ranking shown in 

Table IS. 

I) Sony B~I-I4~ r TU-14 

The Sony system showed the best overall score. 

displayed ease of operation, advantages of continuous 

It 
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recording and automatic microphone control. In addition, 

it showed no mechanical failure during the test period. 

The only disadvantage mentioned during the recording test 

period was the somewhat inaccurate digital counter. 

The transcription scores of the Sony machine 

ranked it third. Disadvantages noted were the one volume 

control for all four-channel playback, the low headphone 

playback volume, and the inaccurate index counter. The 

transcription test also showed advantages of variable 

speed control for playback and variable backspace control. 

Z) Baird Atomic ~[R-600-4 

This system showed advantages in recording of 

variable automatrc microphone volume control, accurate 

index counter, and over-record protection. The one- 

package, light, portable, locking walnut case was also a 

noted advantage. Disadvantages noted with this system 

were the necessity of changing tape after 'three hours of 

recording and the two instances of radio frequency 

interference. 

The transcribing scores on the Baird Atomic ranked 

it fourth among systems. Disadvantages noted were its one 

master output control for all four channels and its 

uncomfortable headphones. Advantages listed were the 

automatic backspace feature, loud output, and lighted 

indicator for channels. 
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3) Dictaphone 1043 

Both  c o u r t  r a t i n g s  o f  p r e f e r e n c e  f o r  t h e  D i c t a p h o n e  

were  t h i r d .  The n o t e d  r e c o r d i n g  d i s a d v a n t a g e s  o f  t h i s  

s y s t e m  w e r e :  t h e  r e c o r d i n g  o f  r a d i o  f r e q u e n c i e s  i n  two 

l o c a t i o n s ;  i t s  l a r g e  s i z e ;  i t s  s i n g l e  r e c o r d i n g  i n d i c a t o r  

m e t e r ;  and f e e d b a c k  d u r i n g  p l a y b a c k .  A d v a n t a g e s  n o t e d  

were  t h e  a c c u r a t e  i n d e x  ~ o u n t e r  and t h e  a v a i l a b i l i t y  o f  a 

d e s k - t y p e  c a s e .  

The D i c t a p h o n e  s y s t e m  r a n k e d  s e c o n d  in  t h e  

t r a n s c r i b i n g  t e s t .  A d v a n t a g e s  n o t e d  were t h e  good f i d e l -  

i t y  o f  p l a y b a c k ,  c o m f o r t a b l e  h e a d p h o n e s  and a c c u r a t e  i n d e x  

c o u n t e r .  D i s a d v a n t a g e s  n o t e d  were  n o n - a u t o m a t i c  b a c k s p a c e ,  

f o o t p e d a l ,  s i n g l e  o u t p u t  vo lume  c o n t r o l  and m e t e r .  

4) ~ Y R  ACR-4 

The GYYR s y s t e m  r a t e d  f i f t h  and f o u r t h  in c o u r t  

p r e f e r e n c e .  The d i s a d v a n t a g e s  n o t e d  f o r  t h i s  s y s t e m  w e r e :  

t h e  C o m p l e x i t y  o f  o p e r a t i o n ;  r e t u r n i n g  to  t h e  b e g i n n i n g  

o f  t a p e ;  t h e  d e s t r u c t i o n  o f  t a p e ;  i n t e r m i t t e n t  p l a y b a c k  

d i s t o r t i o n ;  and  f a i l u r e  o f  t h e  i n d e x  c o u n t e r s .  T h e s e  

mechanical problems were corrected by service personnel 

or by machine replacement, but too late not to af fect  

scores. Advantages noted were the l ighted channel index 

counters, the search system for f inding :ape posi t ion,  the 

compact size, table top design, and the continuous 

r e c o r d i n g .  
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The t r a n s c r i p t i o n s  t e s t  o f  t h e  GYYR r a n k e d  i t  b e s t  

o f  a l l  s y s t e m s .  T h i s  s h o u l d  be t a k e n  i n t o  c o n s i d e r a t i o n  

f o r  many a d v a n t a g e s  were n o t e d :  v a r i a b l e  volume c o n t r o l s  

f o r  each  c h a n n e l ;  a u t o m a t i c  b a c k s p a c e  a t  s t o p ;  a c c u r a t e  

i n d e x  c o u n t e r s ;  a u t o m a t i c  s e a r c h  f o r  t a p e  p o s i t i o n ;  and 

compac t  d e s k - t o p  d e s i g n .  No t r a n s c r i p t i o n  d i s a d v a n t a g e s  

were n o t e d .  

S) Tascam 33-4 

The c o u r t  p r e f e r e n c e  o f  the Tasca~ machine ranked  

i t  s e c o n d  i n  Group I and f o u r t h  i n  Group I I .  The l ow e r  

r a t i n g s  i n  Group I I  can  be a t t r i b u t e d  to the  i n t e r m i t t e n t  

f a i l u r e  o£ t h e  t a k e - u p  r e e l  i n  two o f  the  c o u r t s .  The 

m a c h i n e  showed a d v a n t a g e s  o f  l o n g e r  r e c o r d i n g  t ime { s i x  

h o u r s )  and the  i n a b i l i t y  to  r e c o r d  o v e r  p r e v i o u s l y  

r e c o r d e d  m a t e r i a l .  

The f i f t h  p l a c e  r a n k i n g  i n  t r a n s c r i p t i o n  d e f i n i t e l y  

a f f e c t e d  i t s  t o t a l  s c o r e .  P r o b l e m s  n o t e d . w e r e  f a i l u r e  to  

p l a y  l o u d  enough  o v e r  t he  h e a d p h o n e s  to overcome t y p e w r i t e r  

n o i s e .  T h i s  c o u l d  be c o r r e c t e d  by p r o p e r  s e l e c t i o n  o f  

h e a d p h o n e s  by t h e  s u p p l i e r .  A l so  n o t e d  as a d i s a d v a n t a g e  

was t h e  n o n - a u t o m a t i c  b a c k s p a c e  of  t h i s  s y s t e m .  T h i s  

f e a t u r e  was a v a i l a b l e  b u t  n o t  d e l i v e r e d  i n  t ime  fo r  the  

t e s t .  Some a d v a n t a g e s  n o t e d  i n  t r a n s c r i b i n g  on t h i s  s y s t e m  

were t h e  v a r i a b l e  o u t p u t  vo lumes  o f  each  of  the  f o u r  

c h a n n e l s  and i t s  l a r g e  channe l  i n d i c a t o r s .  
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CHAPTER VI 

CONCLUSIONS AND RECO,~IENDATIONS 

This study began by legislative mandate which 

required the Office of the State Courts Administrator to 

develop specifications for electronic court recording 

equipment for the expanding ~lissouri Circuit Courts. A 

long-term test was undertaken and the results analyzed 

to determine if any of the recording/transcribing systems 

selected for evaluation performed significantly poorer or 

better than others in selected courts. 

Conclusions 

The data of this study would appear to warrant the 

following conclusions: 

I. There are no statistically significant 

differences among mean scores for operating ease in 

recording Group I systems (Baird Atomic, Dictaphone, GYYR, 

Sony and Tascam) in Group I courts. 

2. There are no statistically significah~ 

differences among mean recording accuracy scores for 

Group I systems (Baird Atomic, Dictaphone, GYYR, Sony and 

Tascam) in Group I courts. 

I01 
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3. There are no statistically significant 

differences among mean scores for operating ease of 

Group II systems ~Baird Atomic, Dictaphone, GYYR, Sony and 

Tascam) in Group II courts. 

4. There are no statistically significant 

differences among mean recording accuracy scores o£ 

Group II systems CBaird Atomic, Dictaphone, GYYR, Sony and 

Tascam) in Group II courts. 

S. There are statistically significant differences 

among mean transcription scores for transcribing systems 

(Baird Atomic, Dictaphone, GYYR, Sony and Tascam). This 

difference can be attributed to low mean scores of the 

Tascam machine on the Scheff~ test. (See Table 11)'. 

Recommendations 

The comparative analysis of the data collected 

during this study and the experience gained, shows that 

certain changes should be made in ~he preliminary 

selection specifications for recording/transcribing 

systems for Missouri Associate Circuit Courts. Following 

is the list of new specifications and reason for their 

inclusion. 

I. Headphones output for transcriptions with 

output loud enough to be easily heard over 

typewriter noises, to provide accurate and 
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non-distracting transcription. The Tascam 

machine, during the transcription test, 

showed a poorer score due to low playback 

volume on headphones. This can be easily 

altered in this system by providing more 

efficient headphones for greater volume. 

Radio frequency suppression circuits and/or 

shielding guaranteed to not pick up radio 

frequency interference. The pickup of 

radio and citizen band interference with 

recording and playback at four times during 

the test showed the need for this specifi- 

cation. 

Z4-hour maintenance or replacement until 

repair. The system.breakdown of all but 

one of the machines showed the necessity 

for this specification. 

Foot control with automatic backspace at 

stop. Hachine should automatically backspace 

at Stop during transcription to provide for 

accurate transcription. This specification 

is moved from the recommended t o  required 

features due to evidence of significant 

differences in t h e  Tascam system at 

transcription. Most transcribers require 



backspace at Stop to refresh their memories 

of what they have typed. When a footpedal 

has only fast rewind, it is hard to control 

to allow only a few words of backspace. The 

transcribers must then play back for a long 

p e r i o d  to  s e a r c h  f o r  t he  p r o p e r  S top  

position. 

Following are the final specifications for 

recording/transcribing systems for Hissou~i Associate 

Circuit Courts. 
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S p e c i f i c a t i o n s  f o r  ~ la~ne t i c  R e c Q r d e r s / T r a n s c r i b e r s  

1. 

f o r  M i s s o u r i  A s s o c i a t e  C i r c u i t  C o u r t s  

Required Features 

a. Four-channel Record/Playback 

F o u r - c h a n n e l  r e c o r d e r s  p r o v i d e  s e p a r a t e  m a g n e t i c  

t r a c k s  fo r  t r i a l  p a r t i c i p a n t s .  P a r t i e s  r e c o r d e d  

s p e a k i n g  a t  the  same t ime can be t r a n s c r i b e d  

a c c u r a t e l y  and i d e n t i f i e d  by s e l e c t i n g  an i n d i -  

v i d u a l  c h a n n e l  or  t u r n i n g  down a d i s t r a c t i n g  

c h a n n e l .  
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b. Monitoring Facilities 

Headphone and visual capability to monitor 

recording after record head through monitor or 

playback to insure that accurate recording is 

taking place and allow for adjustment of 

recording. 

c. Four or more Low-lmpedance Balanced Line Nicrophone 

Inputs. 

One microphone input for judge, witness and each 

counsel. Balanced, grounded, low-impedance micro- 

phones and inputs insure against recording of 

ground loop noise or extraneous electronic signals. 

d .  No E r a s e  Head 

Machine must be incapable of erasing previously 

recorded testimony. 

e. Indexing Capability 

Machine must include an accurate indexing system 

for logging and later locating testimony for 

playback and transcription. 

£. Record and Transcribe Capability 

Unit should be able to record testimony and later 

be easily moved to act as a transcribing machine 

in low volume courts to minimize expense. 

g. In-Court Playback Capability 

Machine must include an amplifier and speaker for 

in-court playback. 
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h.  At L e a s t  Three  Hours C o n t i n u o u s  R e c o r d i n g  

Machine  must  be c a p a b l e  o f  a t  l e a s t  t h r e e  h o u r s  

of recording without changing tape. Halting a 

trial for frequent tape change could be 

distracting to trial participants. 

i. Tape Motion Indication and Security 

Tape motion should be identifiable. Machine should 

stop automatically at end of tape or with a broken 

tape and give an audible warning. 

j. Remote Foot Control for Transcription 

Foot control shoald provide Play, Past Forward, 

S t o p  and Rewind f o r  e a s y  t r a n s c r i p t i o n .  

k .  $ e l e c t a b l e  One to Four  C h a n n e l  P l a y b a c k  f o r  

T r a n s c r i p t i o n  

T r a n s c r i b e r - c l e r k  s h o u l d  be a b l e  to s e l e c t  i n d i -  

v i d u a l  c h a n n e l s  and a l t e r  vo lume f o r  a c c u r a t e  

t r a n s c r i p t i o n .  

1.  Headphones  o u t p u t  f o r  t r a n s c r i p t i o n s  w i t h  o u t p u t  

l o u d  enough  to be e a s i l y  h e a r d  o v e r  t y p e w r i t e r  

n o i s e s ,  to p r o v i d e  a c c u r a t e  and n o n - d i s t r a c t i n g  

t r a n s c r i p t i o n .  

m. Radio  f r e q u e n c y  s u p p r e s s i o n  c i r c u i t s  a n d / o r  

s h i e l d i n g  g u a r a n t e e d  to  n o t  p i c k  up r a d i o  E r e q u e n c y  

i n t e r f e r e n c e .  

n .  T w e n t y - f o u r - h o u r  m a i n t e n a n c e  o r  r e p l a c e m e n t  u n t i l  

r e p a i r .  



107 

2 .  

o.  Foot  c o n t r o l  w i th  a u t o m a t i c  b a c k s p a c e  a t  s t o p .  

Machine s h o u l d  a u t o m a t i c a l l y  b a c k s p a c e  a t  s t o p  

d u r i n g  t r a n s c r i p t i o n  to p r o v i d e  f o r  a c c u r a t e  

t r a n s c r i p t i o n .  

Recommended F e a t u r e s  

a .  S i g n a l  S e n s i n g  Device 

Machine s h o u l d  be i n c a p a b l e  o f  r e c o r d i n g  o v e r  a 

t a p e  o f  e x i s t i n g  t e s t i m o n y  to i n s u r e  a g a i n s t  

a c c i d e n t a l  d e s t r u c t i o n  of  c o u r t  r e c o r d s .  

b .  Lock-up C a p a b i l i t y  

Machine s h o u l d  be a b l e  to  be l o c k e d  to  p r e v e n t  

p o s s i b l e  t a m p e r i n g  

F u t u r e  Res:earch 

F u t u r e  r e s e a r c h  shou ld  e x p l o r e  t he  f o l l o w i n g  

q u e s t i o n s :  

1. What a r e  the  s k i l l s  n e c e s s a r y  to  e f f e c t i v e l y  

o p e r a t e  m a g n e t i c  r e c o r d i n g / t r a n s c r i b i n g  e q u i p m e n t ?  

2. W i l l  new equ ipmen t  be s i g n i f i c a n t l y  b e t t e r  i n  

o p e r a t i n g  e a s e  and r e c o r d i n g  q u a l i t y ?  

3. What a r e  n e c e s s a r y  s t o r a g e  r e q u i r e m e n t s  f o r  

m a g n e t i c  r e c o r d i n g s  o f  c o u r t  p r o c e e d i n g s ?  

4. What a r e  e f f e c t i v e  m a g n e t i c  r e c o r d i n g  and 

t r a n s c r i b i n g  p r o c e d u r e s ?  
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