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The purpose of this study was to evaluate the efficlency
of three common grlps used in four-mallet playing. The three
grips were referred to as (a) the Musser grip, {(b) the cross
8tick grin No. 1, and (e) the cross stick grip Ko. 2, &
thorough description (including i1llustrations) was given for
each grip,

The evaluation of efflelency was made through research
testling, which was conducted by the author. Forty individuals
participated in the research testing. Four tests were conducted,
and each test had ten particlpants., The individuals who par-
ticipated in Tests I{ II and III had no previous four-mallet
experience. The individuals who participated in Test IV hag
previcus four-mallet experilence., The evaluation ¢f the effi-
clency covered by the four tests was limited to (a) horizontal
movement of the outside mallet(s), (b) horizontel movement of
the inside mallet(s), and (e¢) horizontal movement of the
hand(s).

According to Tests I, II and III, the majority of begin-
ning four-mallet players will find the cross stick grip No, 2
the easlest and most efficient (as far as the three movements

which were tested are concerned) of the three grips. However,



some individuals (a2 much smaller percentage) will prefer elther
the Mugser grilp or the cross stlck grlp No, 1. Many beginners
will find the Musser grip extremely difficult. A very small
percentage of beginning four-mallet students will have poor
efficiency using cross stick grip No. 2.

According to the results of Test IV, the efficiency of
the Mussger grip and the cross stick grip No. 2 lmprove at a
faster rate than doee the efflelency of the cross stick grip
No. 1.

The movements tested 1ln this study are extremely lmpor-
tant when playing with four mallets. However, this study was
limited to the testing of three itypes of horizontal movements
and, therefore, did noct cover all the aspects cf four-mallet
playing. Because all factors were not included in this
study, no one grlp was proven tc be ultimately the "best.”

¥ach individual four-mallet player must decide for him-
gelf which grip is best sulted for hls particular needs. The

findings of thls etudy should ald in making that decision.
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CHAFTER 1
INTRCDUCTION

The Purpose
The purpose of this study 1s to evaluate the efficiency

of three ccmmon grips used in four-mallet playing.

Need for the Study

The majority of percussiocn instruments (exeluding Latin
American instruments) require sticks, mallets or beaters to
produce thelr characteristic sounds, A suitable method of
holding the implements 1s necessary in order for the per-
former tc have a maximum degree of control, dexterity and
flexibility. The fact that two mallets must be held in each
hand for four-mallet playing requlres that a grip be employed
which 1s unlike any other grip used tc play percussion
instruments,

Because cof the scarcity of avallable materisl, there is
e definite need for s more detalled, organized source of

Infermation on four-mallet grips.

Definition of Terms
For the purpcse of this study, the following terms are
defined:



Outside (or ocuter) mallet(s): the right mellet in the
right hand and the left mallet in the left hand, {See
Figure 1.)

™ Mallets |

Cutaslde Hallet&“mmmm"-1
‘ _ Inside

- Left-~ Right-

hand hand
Mallets Mallets

Flg, 1=-Pogition of ocutside a2nd inside mallets

Inside (or inner) mallet(s): the left mallet in the
right hand and the right mallet in the left hand.

Musser grip: a four-mallet grip in which the outer and
inner mallets of each hand do not cross.

Cress stick grip No. 1: a four-mallet grip in which the
cuter and inner mallets of each hand cross, and the outer
mellet is closest to the palm of the hand,

Cross stick grip Neo, 2: a four-mallet grip in which the
outer and inner mallets of each hand cross, and the inner
mallet ig closest to the palm of the hand.

"Opening" the mallets: when the inside and outside mal-

lets of the szme hand move away from each other.



"Closing” the mallets: when the inside and cutside mal-
lets of the same hand move toward each other.

Small interval: when the distance between any two bars
of the keyboard is seven inches or less,.

Large interval: when the distance between any two bars
is more than seven inches but less than seventeen inches.

Extremely large interval: when the distance between any
two bars of the keybeard is seventeen inches or more.

"Cpen" positlon: position of the mallets when playing
a large cr extremely large interval,

"Close" position: position of the mallets when playing
a small Interval,

"Movement of the outside mallet'': refers tc the motions
necessary for the outside mallet to strike a different note

while the inside mallet repeats the same note. (See Figure 2.)

Fig. 2-~Examples of "movement of outside mallet"

The playing of Figure 2 may require movement of both mal-
lets and also a slight movement of the hand; however, only the
cutside mallet "moves" to a new piteh. All the motions nec~
eggary tc allow the outside stick tc sirike the new note shéuld

be understood in the phrase "movement of the ocutside mallet."



"Movement of the inslde mallet": all motions necessary
for the inside mallet to stirike a different note while the

outside mallet repeats the same note. (See Figure 3.)

Fig. 3-=-Examples of "movement of inside mallet"

"Movement of the hand": refers to all the motions nec-
essary when bcth the inside and ocutslde mallets change pitches,
but the intervals are such that there 1s little or no "opening"

cr "eclosing" of the mallets. (See Figure 4,)

D

fwl)“

F g7
Flg. 4--Examples of "movement of the hand"

Keyboard percussicn instruments: those instruments with
a horizontal, planc-type keyboard arrangement cf bars which

are struck with mallets held by the performer.

Delimitations

The evaluation wae limited to research testing only, and

opiniong given in publications were not used.



The evaluatlon of efficlency was limited to the follow-
ing movementa:

(a) horizontal movement of the outside mallet(s),

(b) horizontal movement of the inside mallet(sg),

(¢) horizontal movement of the hand(s).



CHAPTER II
THE THREE BASIC METHECDS OF HOLDING FCUR MALLETS

There are three baslc methods of holding and playing four
mallets in common use today.l ‘The purpcse of this chapter is
to glve a thorocugh description of each of the three methods.
Flgure 5 i1dentifles the parts of the hand used in the follow-

ing diescussion.

Index Finger
Third Finger
Fourth Finger
Fifth Finger

—8econd Joint

Thumnb First Joint

Knuckile

Joint
Knuckle

Fig. H-=Terms used in identlfying parts of the hand

The manner in which the mallets are held is the same

for both the right and left hand for each of the three grips.

1Gary Burton, Four Mallet Studies (Glenview, Illinois,
1968), p. 3.




All illustrations of the grips are of the right hand to

facllitate comparisons.

Musser Grip

Fig., 6--View of the Musser grip in "close" position (for
small intervals).

The name "Musser" grip has evolved from a method of
holding four mallets which was developed and used by the late
marimba manufacturer and performer, Clair Omar Musser.2 In
thls grip the inner mallet is held between, the thumb and the
second Joint of the index finger.3 It is necessary for the

inner mallet to be held very close to the end of the shaft so

2James Moore, "Ugse Four Mallets!," Percugsionist, IV
(December, 196%5), 5.

3Vida Chenoweth, "Four-Mallet Technique," Percussionist,
I (December, 1963), 5.



thet the sticks will not touch or cross when it (the inner

mallet) 1s maneuvered for large intervals. The inner mallet
ig also partially held by the third finger, which lg curved
around the shaft Jjust below the index finger-.4

The outer mallet is held independently of the inner mal-
let. The shaft of the outer mallet extends between the third
and fourth fingers and passes between the knuckle and first
joint of these fingers. The fourth and fifth fingers are
curled around the outer stick, which extends slightly (approx-
imately one and one-half inches) past the fifth finger.? In
Figure 6 the grip is shown in a "close" position from a view
facing the palm of the hand.

Because the outer mallet ls not held as near to the end
of the shaft as the inner mallet, the ball of the inner mallet
ls further from the hand than the ball of the outer mallet,.
Thie wlll cause the inner mallet to be "longer" than the
outer mallet.6

When changing from small to large intervals, or vice
versga, the motlon of the mallets lg controlled independently.
"Theoretically, the outer mallet is stationary while the inner.

one pivots toward or away from it in adjustment to various

intervels."! After some facility has been obtalned, however,

AMoore, v. 5.
5Tbia.
€1pig.

7Ghenoweth, . 5.



the outer mallet may algo be maneuvered to aid in the “"open-
ing" and "elosing" of the mallets.S

When playing large intervals, the inner mallet 1s usually
held between the thumb and index finger in the @ame manner
that 1s used for playing small intervals., Figure 7 shows the

Mugser grip in an "open" position.

Fig. 7-=View of Musser grip in "open" pocsition (for
large intervals).

However, when playlng extremely large intervals the
index and third fingers curve around the shaft and the thumb
"alldes" to the top of the shaft. (See Flgure 8.) Leas
strain is invclved in playing extremely large intervale in

this manner.9

Ibid,

91ionel Hampton, Method for Vibraharp, Xylcphone and
Mapimba, edited by David Gornston (New York, 1939), p. 1G.
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Fig, 8--View of Musser grip used in playing extremely
large Intervals.

YWhen using the Musser grip, the paslms of the hands will

10 (see Mgure 9.)

be almocat perpendlcular toc the floor.
In most instances the playing of a major or mincr second
does not require an altered'positioning of the hand or fingers.
However, because the inner mallet is "longer" than the outer
maliet, the playing of a minor second with the cuter mallet
striking an "accidental” bar and the inner malliet striking a

natural® bar will result in the need for a large hand turn.

(See Figure 10.)

1OHOpe Stoddard, "Xylophone, Marimba, Glcckenspiel, Vibe,"
International Musigian, LI (October, 19525, 24,
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Fig. 10--View of Musser grip showlng a large hand turn
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Crogs Btlek Grip No. 1

Fig. 11--View of cross stick grip No. 1 in "elose" position

The "eross stick" method of holding four mallets is quite
different from that of the Musser grip. Unlike the Musser
grip the mallets crcss,‘and, instead of itwo, only one finger
is between the mallets. _
When using cross stick grip Yo. 1, the shaft of the outer
maellet extends between the index and thlrd fingers and passes
between the knuckle and the first joint of these two fingers.l1
This outer mallet ls the closer of the twe mallets to the palm

of the hand at the polnt where the stlcks cross. The mallets

118urton, p. 4.
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normally cross approximately three inches from the ends of
the sticke; however, this lccation may vary.

Although the outer mallet is held basically in the same
position for both small and large intervals, this is not the
case with the inner mallet, The position of individual fingers
changea somewhat with the size of interval to be played. VWhen
playing small intervals the inside mallet comes between the
thurb and index finger. (See Figure 11.)

When playing large or extrémely large intervals, the
index finger 1s curled around the shaft slightly eloser to
the end, and the inslde mallet 1s below and on the side of

the thumb.12

(See Figure 12.)

Fig. 12--View of cross stick grip No, 1 in "open' position

127p34., pp. 4-5.
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¥hen playlng a smell interval, the third finger is curled
around the point where the sticks cross, but is curled only
over the inside mallet and touches the outside mallet with
the tlp when playing large 1ntervals.13

The position of the fourth finger also changes 1n that
1t is curled over the inside mallet and touches the outside
mallet with the tip when playing small intervals, and is

curled around only the inside mallet when playing large
intervals. The fifth finger will alwayes remain curled around
the inside mallet.'*

In ercss stick grip No. 1 the fourth and fifth fingers
rlay an important part in moving the mallets from an "open™
to "close" position.

Instead of the task of opening and closing

the mallets falling solely upon the index finger

and thumb, the fourth and fifth fingers should

be used. The third finger is to stabilize the

outer mallet. The fourth and fifth fingers then

can pull or push the inner mallet along with the

index finger and thumd tc facilitate the desgired

opening and closing of the mallets. {It should

be stressed] how important it is to put these

two fingers to work. Their use will mean the

difference between a minimum of mallet control,

and & maximum of mallet control. One might even

say that the secret to four mallet E%ntrol is in

using the fcurth and fifth fingers.

When playing a major or minor second, either (a) the
Index finger must be extended or removed Trom between the
mallets, or (b) the mallets must be at an angle which will

permit the playlng of the interval with the index finger

1p14. ld1pig,
151p14., p. 5.
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remalning between the mallets. . (See Figures 13 and 14.) It

1s possible (and may sometlimes be necessary) to use a combi-

nation of these two procedures,

Fig, 13~-View of cross stick grip Ne. 1 with extended
index finger for the playlng of a wajor or minor second.

Flg. l4--View of cross stick grip No. 1 with mallets
angled for the playing of a major or minor second.
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Cross Stlek Grip No., 2

Flg. 15=~View of cross stlek grip No. 2 in "clcse"” positicn

Cross stlick grilp No, 2 may look and, at first, seem to
be very similar to the previous grip described (cross stick
grip No. 1). However, a more detailed evaluation will show
substantlasl differences.

The mallets are crossed approximately three inches from
the ends of the sticks as in the previous method, but with
thls grip the cutside mallet is on the bottom and the inside
mallet is closest to the palm, The cuter mallet extends
between the index and third fingers, which are both curved
but nct curled around the stick. The shaft passes between
the first and second jolnts of the index finger and ecrosses
the third finger at the first joint,16 (See Figure 15.)

16Howard M, Peterson, The Mall Instrumental Fundamental

Series~~Bock One (New York, 1966}, pp. 2-3.
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The fourth and fifth fingers are curled around the point
where the sticks cross and, except for extremely large inter=-

vals, never change thelr basie position.l7 (See Figure 16,)

Fig., 16-~View of cross stick grip No. 2 in "open" position

In the case of an extremely large interval, the fourth
finger may release its grip and, therefore, leave only the
fifth finger to be curled around the point where the sticks
cregs, (See Flgure 17.) Thueg, the outer mallet is helgd
between the index and third fingers, and aslsc by the fourth
and fifth fingers (only the fifth finger in extremely large
intervals) where the sticks cross.

The inside mallet is also held by the fourth and fifth
fingers at the‘crossing polnt and is aided by the thumb, which

1TPni1 Kraus, Modern Mallet Methcd, edlted by Doug Allan
(New York, 1960), pp. VIII, X. o
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Fig. 1?--Viewrof'cr§és éﬁick grip No, 2 used in playing
extremely large intervals.
exerts pregsure on the top of the shaft when playlng small
intervéls and on the inslide (side nearest the index finger)‘
of the shaft when playing large intervals.lB The shaft passes
between the joint end tip of the thumb when playing both large
and small intervals. However, when playing exceptionally
large intervals, the shaft usually passes beiween the Jolint
and the knuckle of the thumb. (See Figuresl5, 16 and 17.)

The "opening" and "closing” of the mallets that is‘nec-
essary for the playing of large and small intervals 1s done
by (a) the thumb, plus some assistance from the fourth and

fifth fingers, for the inside mallet, and (b) the index and

18racques Delécluse, Méthode Compléte de Vibraphone
(Paris, 1963), »p. 59-61,
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third fingers, plus some assistance from the fourth and fifth
fingers, for the outside mallet, 19

The procedures for playing major and minor seconds are
the seme as those listed under Cross Stlck Grip No. 1.

Flgure 18 shows the grlp when the index finger is extended.

Flg. 18~-View of cross stick grip No. 2 with exterded
index finger for the playing of a major or minor second,

When playing a mejor or minor second using the hand turn

method, the view locks ldentical to Figure 14,

19Kraus, p. VIII.



CHAPTER III
DESCRIPTION OF RESEARCH TEST PROCEDURES

The following is an explanation and description of the

research testing which was conducted by the suthor.

Purpose of Research Test
The purpose of thls test was 10 see if any conclusive
evidence could be cbtained concerning the efficlency of the

three grips.

Selection of Test Materilal

When playing a keyboard percussion instrument, both ver-
tieal and horlzontal movements are necessary., Because vertleal
movements are an lnherent part of any aspect of playing, it
was declded to concentrate the testing on the horizontal move-
ments. Alsoc, due to the nature of the grips and the type of
playing lnvclved, the horizontal movements are the primary
factors influencling the efficiency of the grip.

The followlng horizontal movements are possible when
playing with four mallets: (a) movement of the outside mal-
let(s), (b) movement of the inside mallet(s), (c) movement
of the hands(s), end (d) any combination of the above move-

nments.

20
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Figures 19 through 27 are excerpts from the solo keyboard
percusslon llterature. They show examples of each of the

first three types of horizontal movements.

D—t—— =
3 -
{3 MN 4
L\ M i
TP o
\_-__“’r
) » 3 -
* y i ]
) ol 1' . Q i / iy Do
e s De—

Fig. 19--Movement of the right-hand outside mallet

(from the second movement of Concerto for Marimba and Orches-
itra by Robert Xurka), Seiislon ARL ZArakha and Yrehes

1oR

i

Fig. 20--Movement of the left~hand outside mallet (from
the Tirst movement of Suite for Mapimba by Alfred Fissinger).
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Filg. 21--Movement of both right- and left-hand outside
mallets (from the first movement of Concerto for Marimba and

Orchestra by Robert Kurka).
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Fig. 22-~Movement of right-hand inside mallet (from the
second movement of Suite for Marimba by Alfred Flssinger).
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Fig. 23--Movement of left-hand inside mallet (from the

second movement of Congerto pour Marimba et Vibrapheone by
Darius Milhaud).

TP
£ . P —t
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"Ijt % 'P j.

Flg. 24--Movement of both right- and left-hand inside
mallets (from the second movement of Suite No. 1 for Marimba
by E. J. Ulrich).
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Fig, 25--Movement of the right hand (from the second move-
ment of Concérto for Marimba and Orchestra by Robert Kurka).
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{4
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Fig. 26--Movement of the left hand (from the second move-
ment of Joncerto pour Marimba et Vibpraphone by Darius Milhaud).

w

A !
8 .

Fig. 27-~Movement of both hands (from the second movement
of Concerto for Marimba and Orchestra by Paul Creston).

Flgure 28 is part of the "Chorale' movement from Suite
No. 1 for Marimba by E. J. Ulrich. It provides an excellent

exenple of combinations of the preceding three types of

movements,

Procedure of Testing
Forty indlvidusls participated in the research testing.
Four tests were conducted, and each test had ten participants,
The individuals who participated in Tests I, II and ITI had
ne previous four-mallet experience. The individuals who

participated in Test IV had previcus four-mallet experience.
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The testing was divided in the following manner:

(a) Test I--movement of the outside mallet(s)

(b) Test II--movement of the inside mallet(s)

(¢) Test III--movement of the hand(s)

(d) Test IV--movement of the outside mellet(g)

Because complete isolation of each problem was desired,
speclal procedures were employed. First, only one hand (the
right hand) was used, thus eliminating the problem of coor-
dinating both hands together. The right hand was chosen
arbitrarily. Because the method of holding the mallets is
identical for either hand, results should be proportionately
the same. Second, the intervals were simple, repetitious,
and cculd be remembered easily. Third, the intervals were
glven orally, thus eliminating the problem of "reading."

The feollowing preeautioné were taken to ensure a fair
test:

(a) A1l tests were conducted on the same instrument
(marimba) and in the same room.

{(b) All tests were conducted by the same person (the
author) .

(c) The times taken on the test were made with the use
of a stop wateh,

(d) Bach subject was tested individually,

(e) Each subject played the same intervals with each of
the three grips,
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(f) The order in which the grips were shown was varied
80 that no one grip was always first, op always second, or
always last.

(g) Each grip was shown and then tegted before ancther
grip was shown.

(h) Each grip was given approximately the same initial
amount of tlime for its explanation. More explanation was
given any grip upon the request of the subject.

(1) Immediately after the test was completed, it was
given again tc the same subject, and thus an average of the.

two tests could bhe taken.

Iest I--Movement of Outside Mallet

Test I was conducted in the following manner.
Step 1: The test procedure was briefly explained to the
subjlect,
Step 2: One of the three zrips was shown to the subject,
This included Instruction on how to make intervel changes,
- Step 3: The subject was prequested to vlay the follow-
ing interval,

N\
R 2

Fig. 29--First interval
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Step 4: The subject was then requested to play the

fellowing interval.

B
Fig. 30--3econd interval

Step 5: The subject wes requested to practice alter-
nating from the first intervsl to the second interval several

tives., (See Figure 31.)

/1
{{ %
-l

Flg. 31--First gset of interval changes of Test I

Step 6: The subject was stopped and then asked to play
the two intervals in alternation for a total of ten times
as fast as possible whlle #till maintaining 2 high degree
cf accuracy. The playing of both intervals was consldered
to be "one tlme." He was not responsible for counting the
intervals,

Step 7: The command was glven tc begin., A stop watch
wag started wlth the striking of the first interval and stcopped
after the ten alternating intervals (a total of twenty indivig-

ual intervals) had been cempleted. The time was recorded.
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A recording of the accuracy was slso made. VWhen the
subjJect's accuracy was considered "good" (less than foup
mistakes), no marks were given. When the acecuracy was con-
sldered "fair" (from four to seven mistakes), cne mark (x)
was given. VWhen the accuracy was considered "poor" (eight
or more mistakes), two merks (xx) were given. A mistake
consisted of playing an incorrect note (by either mallet) or
allowing the Inside mallet to strike before the cutside

mallet (or vice versa) when playing an interval.

When the subjleet (&) started before the command was given,

(b) was not ready to begin when the command was given, (¢)
dropped the sticks, or (d) lost all control of the sticks,
the time was not taken. Nc penalty of time or accuracy was
charged for this type of cccurrence. A.new testing of the
same Interval change was made.

Step &: After the completion of testing the first set
of Iintervals, the subject was instructed to use the same

grip and play the following combination of intervals.

Ia)

|

Flg. 32~-Second set of interval changes of Test I

Sstep 9: He was requested %o practice maklng the interval

change several times.
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Step 10: Same as Step 6.
Step 1l1: Same as Step 7.
Step 12: The subject was instructed to use the same

grip and play the fellowing combination of intervals.

y; S ]

o a

Flg. 33--Third set of interval changes of Test I

Step 13: Same as Step 9.

Step 14: Same as Step 6.

Step 15: Same as Step 7.

Step 16: Using the same grip, the subject was instructed
te play the following combination of intervals.

1
I

/' |

—

Flg. 34--Fourth set of interval changes of Test I

Step 17: Same as Step 9.
Step 18: Same as Step 6.
Step 19: BSame as Step 7.
Step 20: A new grip was demonstrated tc the subject (which

agein included instruction on how to make interval changes) .
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Step 2l: Using thls new grip, he was requested to play
the first set of intervel changes. (See Figure 31.)

Step 22: Some as Step O,

Step 2%: Same as Step 6.

Step 24¢ Same as Step 7.

Steps 25-37: The same process was continued for the next
three sets of interval changes. (See Figures 32, 33 and 34.)

Steps'38-55: The remalning grip was demonstrated, and
all the procedures (practicing, etc.) were followed in play-
ing the same four sets of interval changes.

Steps BE6~05: Aftér all four sets of interval changes had
been completed with all three grips, the entire process of
playing all the interval changes with each of the three grips
was repeated. However, for the second testing the subject
was requested not to practice making the interval changes
before timlng the test (an exclusion of Step 9).

Step 96: After the test was completed the second time,
the subject was‘asked which of the three grips he preferred.
Hls answer was recorded on the test sheet.

Step 97: The subject was then requested tc rezd s
statement and sign It if he agreed with ite contents. The
statement was ag follows:

To the best cof my knowledge, the tester showed
no prejudice elther for or against any of the three

grips which I was shown. The choosing of the grip
which 1 liked best was completely my own.

SIGNED:
Each of the ten subjects agreed that the statement was

true end slgned as requested.
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Iest Il--lovement of Inside Mallet

The procedure for Test II was exactly the same as for

Test I, except different sets of intervals were tested.

The followlng four intervel changes were given,

&

Flg, 3B-wFirst set of interval changes of Test II

w\
7
.

T

'%k '

U

Fig. Z*6--Second set of interval changes of Test II

i H

Fig, 37--Third set of interval changes of Tegt II

__é
=

Flg. 38--Fourth set of interval changes of Test II
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Iest 11I--Movement ¢f the Hand
The procedure for Test III was exactly the same as for
Test I and Test II, except different sets of intervals were
tested.

The following four interval changes were given.

-

ool

=

Flg., 39«-First set of interval changes of Test ITII

/i)
L

Fig. 40--Second set of interval changes of Test III
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Fig. 41--Third set of interval changes of Test III
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Fig. 42--Fourth set of interval changes of Test III
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Although the distances from the centers of the bars are
different in the third and fourth sets of Intervels, it is
still possible to play them without "opening” or "closing" the
mallets. For example, Figure 43 shows the distances between
the bars for the fourth set of intervals.. Ags shown by the
11llustration, the mallets ecould be approximately fifteen

inches apart and easily strike both intervals.

c! ce c>

|

b 13 1 /2" ) L 13 1A ]

| P 17 l/&" —

t———16 1/2" ‘

Fig. 43--Distances between the bars for the fourth set
of intervals,

Lest IV--lMovement of the Outside Mallet

The'procedure for Test IV was gsimilar to Test I in that
the same sets of interval changes were used for both tests.
However, because the subjlects for Test IV had previous
experience playing with four mallets, the following procedural
changes were made.

(2) The grip that the subject used for his four-mallet
playing was always tested first.

(b} No attempt was made to demonstrate the grip that the

subject already used.
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(c) The subject was not asked to comment on which grip
he preferred, and, therefore, was noi requested to glgn the

statement shown on page 31,



CHAPTER IV
PRESENTATION OF RESEARCH DATA

The results of the forty subjects who participated in
the testing are given in this chapter. The results of each

test are glven separately.

Tegt I--Movement of Outside Mallet

Five tables showing different analyses of Test I are
glven so that a clear understanding of the results can be
obtalned.

Each of the ten subjects who participated in Test T
had two sets of time ratings and two sets of acecuracy marks,
For convenlence of analysis, the ayerage of the two time
ratings was taken., However, to avold fractions, the Lotal
number of acecuracy marks was recorded. Therefore, each set
c¢f Interval changes received an accuracy rating from zero

(gcod) to four (poor) and one time rating.

Table I
Teble I shows the following for each grip: (a) the
subject's average time for each set of interval changes, and
(b) the subject's total accuracy marks recorded against each
set of Interval changes. The grip which each gubject liked

best is alsc glven. A dash (~-) appearing in a column means

36
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TABLE I
mesT I (MOVEMENT OF OUTSIDE MALLET) RESULTS

o0 POt .4 4 PR OB 4 5 s bl irmening s ooy e il mEm

FPlayer Interval Changes Mugger Grip
Avg, Time Accuracy
CE to CA 10.5 XXX
Ch to CG 8.7 XXX
No. 1 oG to CC -
€D to CC -
CE to CA 14,0 b
No. 2 Ch to CG 14,7 X
y 6@ to €C 16,7 1%
CDh to CC 22,73 XX%
CE to CA 18,0
N 3 Ch to CQ& 22.0
O G to CC 19.5 XX
Ch to CC -
CE to CA 13,8
CD to CG 10.9 X
Ko, & ¢G to CC 11.6 XXXK
Ch to CC -
CE to CA 8.1
CD to CG 9.5
No. 5 CG to CC 8.5 X
CD to CC 10.5 xx
CE to CA 10,8
CDh ¢ CG 11.2 X
Ne, 6 CG to CC 12.2 b4
€D to CC 15,6 XEX
CE to C& 10.3
_ CD to CG 10.5
Noe. 7 CG to CC 12.7 XX
Ch to €O 18,2 XXX
CE to CA 8.5 XXX
CD te CG 7.9 XXX
No. 8 CG to CC --
CD to CC ==
CE to CA 8,1 X
Ch to CG T.2
No. 9 CG to CC 10.0 %%
Ch to CC 12.0 XXX%Z
CE to CA 10.8 b
Ch to CG 10,0 XXX
Ko, 10 ¢G to CC “e
¢D to CC —
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TABLE I--Continued

No, 1 No, 2 Grip
Avg, Time Accuracy Avg, Time Accuracy Freferred
9.7 XXX 8.9 XX
8.7 ETXX 9.9 pled gigii
11.4 xx 8.5 %X No. 2
12,1 XXX | 9.6 XXX *
14.4 12.2
12.3 XX 10.8 | giii;
16.9 XXX 132.5 X No, 2
18.8 XXX 15.2 X
13.6 14,0
14,7 x 14,9 gﬁgg
13.5 11.9 No. o
22.4 X 20.5 XX ‘
g:g g:% Cross
13.2 X% 9.6 x ggicg
15.1 XXX 14.9 XX N
9.0 8-g Cross
9.0 T Stick
9. 1 XX T 8 X No. 1
13,0 XX 9.8 X )
13,0 10.2
16.6 X 12.0 gigsi
17.2 XX 10.8 x Yo °2
24,2 XXX 14,6 XX .
9.4 2.7 Cross
12,1 10.1 S10k
12,0 XX 11.7% x e 01-
18.5 X% 14.6 XX O.
Q.g XX 8.3 XX
Q. XX g. XXX
11.3 xx 8.6 XX Musser
13,2 XXXX 9.6 XXX
10.2 9.4 Crosg
95 6.5 Stici
10.6 XX 10.8 XX No. 2
12.9 RXXK 12.1 XXXX *
10, 3 X Te3
9.1 % 6.5 gggai
10.9 XXX 7.2 XX X 32
14.0 XXX 8.5 XX .
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that the subject was unsble to make the interval change, This
cccurred with the Musser grip only.

Table 1 shows that the cross stick grip No. 2 was the
preferred grip seven times as compared to two times for the

cross stick grip No. 1 and only one time for the Musser grip.

Table IX

Table II shows the following for each grip: (a) a total
of the average times of the four sets of interval changes made
by each subject, (b) the total number of accuracy marks for
all four sets of interval changes made by each subject, (c)
the total of all the average times made by the ten subjects,
and (d) the total of all the accuracy marks made by the ten
subjects,

In Table II the results of cross stick grip No. 1 and
cross stlck grip No. 2 cen be compared easlly and exactly.
However, when compsaring the time and accuvracy marks of the
fusser grip to the other two gripes, allowances must be made
for the unsuccessful attempts which occurred.

Both the total time and the total number of accuracy
marxe for the crcss stick grip No., 2 are substantlially better
than the cross stick grip No. 1, Although not as clearly
shown, the totals of the cross stick grip No. 1 are alsc sub-
stantlally better than the totals of the Mussep grilp.

Because the Jjudging of the accuracy was not exact, gsmall
differences in accuracy totals between grips should be disg=-

regarded. However, when there 1s a2 large difference in



TABLE II

TIME AND ACCURACY TOTALS FOR MOVEMENT OF

40

OUTSIDE MALLETS

nmarar..
—

i b

e ———

Musser Grip

Cross Stick

Cross Stick

Grip No. 1 Grip No., 2
Flayer o tal | Total Total | Total Total |Total
Avg, Accu~ Avg, Aeccu~ Avg, Accuw
Time racy Time racy Time racy
No. 1 19,2 6 40,9 11 36.9 g
(-2)*
No. 2 67.7 7 62.4 8 51.7 2
No, 3 52.5 2 64,2 2 61,3 2
(=)
No., 4 36.0 5 47.6 5 41.5 3
(1)
No. 5§ 36.6 3 40,1 4 335.8 2
No. 6 49.8 ) 71.0 6 47,6 3
No. 7 B1.7 5 52.0 4 45.7 3
Ne. 8 16.4 6 43,9 10 38,6 10
(-2) %
No, 9 37.3 7 43,2 6 38.8 6
No, 10| 20,8 6 44,3 9 29.5 4
(-2)#
Total 395.0 54 509.6 65 422.4 44
(-8)xnx

#Indlcates that two of ihe Four seis oF 1

were nct successfully completed.

¥#Indicates that one of the four

wag nct successiully completed,

nterval changes

sets of interval changes

##%¥Indicates that eight of the forty sets of interval
changes were not successfully completed.
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sccuracy totals between the grips (as in Table II), a com=-

parison can be made.

Teble III
Usling the computations in Table II, Table III shows the

number of times each grip had the first, second and thirg
(fastest, second fastest ang slowest respectively) time ratings
recorded. The time ratings of the Musser grip for players

No. 1, 3, 4, 8 and 10 were congidered ihe glowest of the

three grips due to the unsuccessful attempts, This was nec-

essary in order to show a comparison

TABLE III

NUMBER OF FIRST, SECOND AND THIRD TOTAL AVERAGK TIME
RATINGS FOR EACHE GRIP OF TEST I

nefieg | Meserorip | Croe stiek [ orogs stiok
First# 1 . 0 9
Second#%# 3 6 1
Thirdssest 6 4 0

#*Fastest of the three grips.
**Second fastest of the three grips.
##%S1lowest of the three grips.

Nine of the ten subjects had a faster time rating using
cross stick grip No. 2. Thies shows that the difference
between the total time rating of the erosc stick grip No, 2
and the other twe grips was not the result of one or two

gubjects.
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Of the three grips, the time ratings of the Musser grip
were the least consistent. Five of the six "thirg" ratings
were the result of unsuccessful attempts. OFf the five sub=-
Jects who completed all the interval changes, the Musser grip
was "third" only once, and cne of the gubjects had the fastest

time rating when using the Museser grip.

Table IV
By agaln using the computations in Table II, Table IV

shows the number of timeg each grip had the first, seccnd and
third (best, second best and third best respectively) accuracy
ratings. As before, it was necessary for the rating marks of
the Musger grip for players No. 1, 3, 4, 8 and 10 %o be con-
sldered the least accurate of the three grips due to the
unsuccessful attempts. (The decimal figures indicate a "tie"

between the grips,)

TABLE IV

NUMBER OF FIRST, SECOND AND THIRD TOTAL ACCURACY
RATINGS FOR EACE GRIP OF TEST I

o e i bt e — —pypeptrr—a

e gt o Mt oo

Soues? | wwssor orip | Crome Ml Grems 5ok
Flrat# 0 1.5 8.5
Second## 2.5 6 1.5
Thipg#ss 7.5 2.5 0

*Number of times with the hest accuracy of the three
grips,

*#Number of times with the second best accuracy of the
three grips.

#%%Number of times with the least accuracy of the three
gripe,
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Because the cross stick grip No. 2 had the best accuracy
85 per cent of the time, it was clearly the most accurate of
the three grips. Likewlise, because of the poor accuracy ratings
of the Musser grip, it was clearly the least asccurste of the

three grips.

fable ¥

Table V shows the number of times each grip had first,
second and third time ratings for each set of interval changeg,
The total number of accuracy marks for each set of interval
changes is also glven.

Several new observations can be made with the 2id of this
table. The cross stick grip No. 2 had the best time and
accuracy ratings in each set of Interval changes. However,
the greatest differences can be seen 1n the third and fourth
sets of interval changes, both of which included the vlaying
of an octave. In both of these instances the cross stick

grip No. 2 was the fastest 90 per cent of the time.

Summary of Test I

The following is o summary of the over-all results of
the ten subjects who participated in Test I.

O0f the three grips, (a) 10 per cent of the subjects pre-
ferred the Musser grip, (b) 20 per cent preferred the cross
stick grip No. 1, and (e¢) 70 per cent preferred the cross stick
grip No, 2.

Comblning the four sets of interval changes for the ten

subjects, (a) the Musser grip was the fastest 10 per cent of



TAELE V

b4

NUMBER OF FIRST, SECOND AND THIRD TIME RATINGS AND TOTAL

er——ra—

ACCURACY MARKS FOR EACH SET OF INTERVAL CHANGES

Time Cross Stick Cross Stieck
Rating Musser Grip Grip No. 1 Grip No. 2
Intervala: CE +to CA
First 2 2 6
Second 3 3 4
Third 5 5 0
Total Number Total Number Total Number
of Accuracy cf Accuracy of Accuracy
Marks: 11 Marks: 6 Marks: 4
Intervals: CD to GG
Second 2.5 4.5 3
Thirad 4 4 2
Total Number Total Number Tetal Humber
cf Accursacy of Accuracy of Accuracy
Marks: 12 Marks: 10 Marks: §
Intervals: CG to CC
First 1 0 9
Second 4 6 0
Third 5 4 1
Total Number Total Number Total HNumber
of Accuracy of Accuracy of Accuracy
Marks: 15 Marks: 20 Marks: 13
(=3)*%
Intervals: CD to CC
First 1 o] 9
Second 3 6 1
Third 4 0

Total Humber
of Accuracy
Marks: 15

(=5)*

Total Number
of Acecuracy
Marks: 29

Total Rumber
of Accuracy
Marks: 22

#Indlcates the number of unsuccessful attempts.
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the time, (b) the cross stick grip No, 1 was fastest none of
the time, and (e¢) the cross stiek grip No, 2 was fastest 90
per cent of the time,

Agaln combining the four sets of interval changes for
the ten subjeects, (a) the Musser grip had the best accuracy
none of the time, (b) the cross stiek grip Ne. 1 had the best
accuracy 15 per cent of the time, snd (¢) the cross stlek grip
Ne. 2 had the best accuracy 85 per cent of the time.

In the first set of interval changes (a) the Musser grip
was fastest 20 per cent of the time, (b) the cross stick grip
No. 1 wasg fastest 20 per cent of the time, and (c) the cross
stick grip No. 2 was fastest 60 per cent of the time.

In the second set of interval changes (a) the Mussep grip
was fTastest 35 per cent of the time, {(b) the cross gtick griv
No. 1 was fastest 15 per cent of the time, and (¢) the cross
stick grip No. 2 was fastest 50 per cent of the time.

In the third set of interval changes (a) the Mussep grip
was fastest 10 per cent of the time, (b) the crcss gtick grip
Ko. 1 was fastest none of the time, and (c) the cross stick
grip No. 2 was fastest 90 rer cent of the time.

In the fourth set of interval changes (a) the Musser grip
was fastest 10 per cent of the time, (b) the cross stick arip
No. 1 was the fastest none of the time, and (¢) the cross

stick grip No, 2 was the fastest 90 per cent of the time.
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Test II--Movement of Inside Mallet
The tables for Test II correspond toc those glven for
Test I and appear in the same order. Therefore, the explana~

tlon for each table of Test II is cmitted.

Table VI
The cholces of preferred grip are conslderably different
from those of Test I. The number of choices for the Mussep
grip (which was four) almost equaled the number for the oposs
stlick grip No. 2 (which was five), The crose stick grip No. 1

wag preferred only ocnce,

Table VIT

P

Unlike Test I, the total times for the Musser grip and
cross stlek grip No. 2 are extremely close. (Again, allow-
ances miest be made for the unsucecesaful attempis whiech occcurred.)
Both the Musser grip and cross stick grip No. 2 had substan-
tlally better total times then the cross stick grip No. 1.
Because the total number of accuracy marks of cross stick grip
Ho. 2 was approximately half the totals of the other two grips,
1t (cross stick grip No. 2) was definitely the most accurate
of the three grips in Test II,

Table VIIT

P . cotiiiith

The "first" time ratines are equally divided between
the Musser grip and cross stick grip No. 2, with five each.
The crose stick grip No, 1 had the slowest time rating a
total of elght times. Thils %table shows that the total time
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TABLE VI

TEST II (MOVEMENT OF INSIDE MALLET) RESULTS

Player Interval Changes Musser Grip
Avg., Time Accuracy
AF to AC 1@.2 —
GF to GC 9.
No. 1 CF to CC 10.2 —
CB to CC 10.1 wx
AF to AC 10.1 xx
No., 2 GF to GC 9.5 XX
) CF %o CC 10.0 -
CB to CC 1504 o
AF to AC 12,0
GF to GG 1101 .
No. > CF to CC 15 % X
CB to CC 17.0 p—
AF to AC 1%.1 X
Ko, & GF to GC 11.3 X
| CF to CC 13.0 %
CB to CC 12,8 -
GF to GC 20,2 i
NQQ 5 GF to cc 19.8 xxx
CB to CC -
AF to AL 1%.1
GF to GC 11.3
No. © OF to CC 153 i
CB to CC 1%,8 X%
AF to AC 10.6
GF to GC 9.3 x
fo. 7 CF to CC 1370 X
CB to CC 1.7 rxx
AF to AC 10.% ”
GF to GO 0.5 X
No. 8 CF to 6C 12.6 ——
GB to GC <
AP to AC 12.8 %
GF to GC 12.6
No. 9 CF %o CC 13- o
CB to CC 14.4 xx
AF to AC 17.0 X
- GF to GC 17.9 XX
No. 10 CF to CC 157 xx
CB to CC 16,4 %%




o A et e A Pt e A1l gt e

TABLE VI--Continued
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Cross Stick Grip Cross Stick Grip
No. 1 No. 2 - Grip
Avg., Time | Accuracy Avg, Time | Acecurscy Freferred

11.5 XX 10.0 X

11.0 XXX 10.3 X%

12.7 XXX 11.5 - Musser
15,0 XXXX 13.6 XXX

9.8 8.9

13,0 XXX 10.2 gigig
12.5 XXX 10,0 X No. 1
14.9 XKXK 13,2 XX '
13.6 X 10.8 x

14,0 % 10.3 xx moel
19,2 XXXX 14.3 XXX .
%g:g lé:g Cross
4.7 b 12,9 X gticg
20,5 XXX 12,6 XX C.
19.3 X 13.1 _

e ; 1.2 ped
20,2 XX 17.4 x No. 2
26.% AXKL 19.4 XXX '
13,2 12,2 _
14,5 13.3

17.6 XX 13.0 x Musser
22,2 XXX 19.4 XX

13.8 X 11.2

14.3% XX 10, X

13.4 AXEX 13,6 xx Musser
18.7 XXXX 14,0 XXX

11.0 x 9.6

e | o= iz crove
12,2 XX 11.2 X No. 2
13,1 XX 12.7 X

16.5 X 12,7

13,5 x 13.1 x

13.9 o 'S 14,5 wx Musser
16, XX 17.1 x

12,6 11,3

17 x 12.2 S5son
13.7 XXX 12,2 X No. o
19.7 XXX 19.8 XX ‘




TABLE VII
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TIME AND ACCURACY TOTALS FOR MOVEMENT OF INSIDE MALLETS

- Cross Stick Cross Stilck
Musser Grip Grip No. 1 Grip No, 2
Flayer I' rotal |Total Total | Total Total |Total
Avg. Accu- Avg. |Accu~ Avg. Accu~
Time racy Time recy Tlnme racy
No. 1 39.9 9 50.2 13 45,4 G
No., 2 42,0 10 50,2 10 42,3 3
No., 3 52.7 7 59.7 7 45.9 6
No. & 50,2 7 61.9 5 46,5 4
No. 5 55.7 8 87.6 8 64,1 4
(=1)
No, 6 51.0 4 67.5 5 57.9 3
No. 7 44,6 8 hE,. 2 11 49,7 6
No. 8 33.4 8 48,9 T 42,7 4
(=1)*
No, 9 53.0 5 59.9 7 57.4 4
No. 10 67.0 8 60.7 T 5.5 4
Total 489.5 T4 €01.8 80 507 .4 47
(w2) s

*Indicates that one of the four sets of interval changes
was not successfully completed,

*%*Indicates that two of the forty sets of interval

changes were not successfully completed.
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ratings for the three grips was indeed the result of all ten

subjects and not one or twc "special cases,"

TABLE VIII

NUMBER OF FIRST, SECOND AND THIRD TOTAL AVERAGE TIME
RATINGS FOR EACH GRIP OF TEST II

Time _ Cross Stick Cross Stick
Rating Musser Grip Grip Ne. 1 Grip Wo. 2
First¥ 5 0 5
Secondu¥ 3 2
Thipdses 2 8 0

*Fastest of the three grips,
##5econd fastest of the three grips.

*##3lowest of the three grips.

Table IX
The crcss stick grip No. 2 clearly has the best accuracy,

while the ratings of the other two grips are almost identical.

TABLE IX

NUMBER COF FIRST, SECOND AND THIRD TOTAL ACCURACY
RATINGS FOR EACH GRIP OF TEST II

First# .5 0 9.5
Second# 4,5 5 .5
Thlpg#ss 5 5 0

*Number of times with the best aceuracy of the three grips.

##Number of times with the second best accuracy of the
three grlps.

##ENumber of times with the least aceuracy of the three
grips.



51

Table X

Only in the flrst set of interval changes does the cross
stick grip No. 2 show a substantial time rating lead over the
Musser grip. The time ratings of these two grips are almost
ldentlical in the second and third sets of interval changes,

In the last get of interval changes, the Musser grip
has the best of the three time ratings. Of the eight "mallet
movements” covered by Test I and Test II, this ig the only
instence in which another grip had a better time rating than

crogsg stlck grip No. 2.

pummary of Test II

The fellewlng 1s a summary of the over-all results of the
ten subjects who participated in Test II.

Of the three grips, (a) 40 per cent of the subjects pre-
Terred the Musser grip, (b) 10 per cent preferred the cross
atick grip No. 1, and (¢) 50 per cent preferred the cross
gtick grip No. 2.

Combining the four sets of interval changes for the ten
subjecte, (a) the Musser grip was the fastest 50 per cent of
the time, (b) the crosg stick grip No. 1 was fastest none of
~the time, and (c) the cross stick grip No. 2 was fastest
50 per cent of the time.

Combining the four sets of interval changes for the ten
subjects, (a) the Musser grip had the best accuracy 5 per cent

of the time, (b) the cross stieck grip No. 1 had the best
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TABLE X
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NUMBER OF FIRST, SECOND AND THIRD TIME RATINGS
AND TOTAL ACCURACY MARKS FOR EACH SET OF

INTERVAL CHANGES FOR TEST II

ine Crogs Stick Crogs Stick
Rating Musser Grip |  "orip No. 1 Grip ¥o. 2
Intervals: AF to AC
First 1.8 0 8.5
Second 7.5 1 1.5
Third 1 9 0
Total Number Total Number Total Number
of Accuracy of Accuracy of Accuracy
Marks: 11 Marks: 7 Marks: 2
Intervals: GF to CGC
First 5 0 5
Second 4 1 5
Third 1 g 0
Total Number Total Number Total Nunber
of Accuracy of Accuracy of Accuracy
Marks: 13 Marks: 14 Marks: 4
Intervals: CF to CC
First 4.5 0 5.5
Second 3.5 4 2.5
Third 2 6 2
Total Numbep Total Number Total Number
of Accuracy of Accuracy of Accuracy
Marks: 29 Marks: 26 Markg: 18
Intervals: CB to CC
First 6 0 4
Second 2 5 3
Third 2 5 3

Total Number
of Accuracy
Marks: 21

(=2) %

Total Number
c¢f Accuracy
Marks: 33

Total Number
of Accuracy
Marks: 2%

#Indicates the number of unsuccessful attempts.
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accuracy none of the time, and (¢) the cross stick grip No, 2
had the best accuracy 95 per cent of the time.

In the first set of interval changes, (a) the Musser grip
wag fastest 15 per cent of the time, (b) the ecross stick grip
No, 1 wes fastest none of the time, znd (¢) the cross stick
grip No, 2 was fastest 85 per cent of the time.

In the second set of interval changes, (a) the Musser
grip was fastest 50 per cent of the time, (b) eross stick
grip No. 1 was fastest none of the time, and (e¢) cross stick
grip No, 2 was fastest 50 per cent of the time.

In the third set of interval changes, (a) the Musser
grip was Tastest 45 per cent of the time, (b) cross stick grip
No, 1 was fastest none of the time, and (¢) cross stick grip
No, 2 was fastest 55 per cent of the time.

In the fourth set of interval changes, (a) the Musser
grip was fastest 60 per cent of the time, (b) cross stick grip
Fo. 1 was fastest none of the time, and (c) cross stick grip

No. 2 was fastest 40 per cent of the time,

Test III--Movement of the Hang
The tables of Test III correspond to those of Test I and

Test 1I, thus the explanatiocns for the tables are omitted.

Table XI

The two "cross stick" grips were each chosen four times
a8 the preferred grip. The Musser grip wasg preferred only

twice.
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TARLE XTI
TEST III (MOVEMENT OF THE HAND) RESULTS

Musgser Grip
Flayer Interval Changes
) Avg, Time Accuracy
CE to FAV 8.6
Yo. 1 CE to F¥A 6.6 P
O CG to CG 10.0 XX
CC to CC 9.5 KRX
CE to FAV 6.7 X
X 5 CE to F¥A 5.7 XX
O @ to CG 6.1 XX
CC to CC T.2 xx
CE to Fab 9,0 X
CE to F¥A 7.6
No. 3 ¢a to CG 8.9 xxX
CC to CC 1.1 X%
CE to FA?Y 7.6
CE toc F¥A 6.9
No. 4 ca to CG 7.9 XX
cC to CC 8.9 XX
CE to Fak 6.2 X
CE to F¥A 6.2 XX
No, B cd to CG 8.2 XX
¢cC to CC T.5 XX
CE to F%” 6.8
CE to F¥A 5.7
No. 6 oG to GG 6.1 xx
CC to CC 7.1 XXX
CE to FA 6.2 X
CE to F¥A 6.1 XX
No. 7 cG to CG 7.1 XXX
¢C to CC 6.9 XXX
CE to FAb 9.2 XXXX
N a CE to F¥A 7.7 ¥y
Ng, CG to CG 8.9 XX
CC to CC 10.8 XXX
CE to FAY 9.1
. CE to F#4 7.5
°. 9 CG to CG 10.2 X%
CC to CC 12.4 XX
CE to FaAb G, 4
No. 10 CE to F¥a 8.4 %
. CG to CG 10.5 XX
CC to CC 1.1 b o4
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Cross Stick Grip

Crogs Stick Grip
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Ho., 1 No., 2 Grip
‘ . Preferred
Avg. Time Accuracy Avg., Time Accuracy

g'g x g'g - Cross
10.6 x 11.0 xx Stick
g.7 XX 9,9 XX *
5.8 g.e

5.5 XXX .1 X

7.1 XXX Te5 XEXX Mugser
6.6 XXX 7.8 XXX

g'i g:? Crogs
8.0 X 10.1 XXX ggicg
8.0 XX 9.4 XX ‘
z'é 2‘? Cross
9.0 xx 8.8 x Stick
8.7 XX 9.7 XX *
g‘g i g‘é Cross
8.1 XxX .8 FXX Sudok
9.5 XXX 8.6 XX '
g'g x g‘g Cross
6.5 X 6.0 xX Egicg
T.1 %X 5.7 X *
6.2 x B4 X

5.4 X 5.5 XX

6.5 XX 7.4 XXX Musser
£.4 XXX 6.9 XX

7.8 XX 8.1 X

6.5 X% 7.9 X gggi;
7.6 XXX 8.4 XX No. 1
7.6 XXX 9.5 XXX ¢
I 7 Cross
3.6 XX 9.4 XX ggicg
2.6 *X 9.1 ZXX *
g:g % 2:? Cross
5.7 xx 10.1 x Egi‘”{
106.1 X% 11,9 XXX '
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Table XII
The difference between "total times" for each of the
three grips is rather small. Thile is alsoc true of the total
accuracy rating. Although the margin is small, the Musser

grip is "third" in both cases.

Table XIII
Although the total times for the three grips were rather
close, the cross stick grip No. 1 clearly had the fastest
individual time ratings. ILikewlse, tEe Musser grip clearly

had the slowest individual time ratings.

Table XVI

P

The accuracy of the twe "cross stlck" methods was, for
all practlcel purposes, the same. The instances in which the
mallets did not strike the notes of an interval at the same
time occurred more often when using the Musser grip than
elther of the two “cross stick" grips. This was the main

reascn why the Musser grip had the least accurate rating.

Iable XV
The time ratings of the first set of interval changes
show that the Musser grip was the slowest of the grips 95
per cent of the time,
The Musser grip time ratings are better in the second
set of Interval changes and are approximately the same as
those of the cross stlck grip No. 2. (Both of these grips

are slower, however, than cross stick grip No. 1.)
The ratings of the third set of interval changes are almost

equal, with the ecross stick grip No. 1 showing a slight lead.



TABLE XII
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TIME AND ACCURACY TOTALS FOR MOVEMENT OF THE HAND

o e A A T Al . o b5 oAl A =k A b et et e o

Cross Stick

Musser Grip

e et e e o b 31 il

Cross Stick

Grip No. 1 Grip No. 2
Flayer | motal |Total Total | Total Total |Total
Avg, Accu- Avg. Accu~- Avg. Accu-
Time racy - Tlime racy Time racy
No. 1 34,7 6 35.7 4 7.1 D
No, 2 25.7 7 25,0 10 27.6 9
No, 3 35.6 5 30.6 o 33.2 5
No. 4 35.6 5 31.3 4 31.8 5
No., 5 28.1 7 29.8 8 275 5
No., & 25.7 5 25.2 3 22.3 3
No. 7 26.3 9 24,5 7 25.2 9
No, 8 26,6 11 29.5 11 33.9 7
No, @ 39.2 5 32.8 4 32.6 5
No. 10 39.4 5 37.5 5 39.5 4
Total 326.9 65 301.9 59 310.5 57
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TABLE XIII

NUMBER OF FIRST, SECOND AND THIRD TOTAL AVERAGE TIME
RATINGS FOR EACH GRIP OF TEST III

S —
i

Sl [ weseromp | omshar | oeme oo
First® 1 6

Second##* 3 3

Third##x 6 1 3

*Fastest of the three grips.
#*#3econd fastest of the three grips.
*#*Slowest of the three grips,

TABLE XIV

NUMBER OF FIRST, SECOND AND THIRD TOTAL ACCURACY
RATINGS FOR EACH GRIP OF TEST III

e

forizeer | wsser Grip | Orose Stick | Grose suek
First# 1 5 4
Secondi## 4 2 4
Thirdi#s 5 3 2

*Number cf times with the best accuracy of the three
grips.,

#*umber of times with the second best accuracy of the
three grips.

###Number of times with the least accuracy of the three
grips,
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NUMBER OF FIRST, SECOND AND THIRD TIME RATINGS
AND TOTAL ACCURACY MARKS FOR EACH SET OF
INTERVAL CHANGES FOR TEST III

Time Crogs Stick _ Cross Stick
Rating Musser Grip Grip No. 1 | Grip No. 2
Intervals: CE tc FaP
First O 5 5
Second 5 4.5 5
Third 9.5 LB 0
Total Number Total Number Total Number
of Accuracy of Accuracy of Accuracy
Marks: 8 Marks: 6 Marks: 2
Intervals: CE to F¥A
First 2 ‘ 5.5 ' 2.5
Second 2.5 3 4.5
Third 5.5 1.5 3
Total Humber Total Number Total Number
of Accuracy of Accuracy of Accuracy
Marks: 8 Marks: 5 Marks: 5
Intervalas: CG to CG
First 3 4 3
Second 3 3
Third 4 2 4
Total Number Total Number Total Number
of Accuracy of Accuracy of Accuracy
Marks: 22 Marks: 20 Marks: 24
Intervalat CC Lo CC
First 2 6 2
Second 4 2.5 3.5
Third 4 1.5 4,5

Tctal Number
of Acecuracy
Marks: 24

Total Number
of Accuracy
Markas: 26

Total Number
of Accuracy
Marks: 24
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Summary of Test III

f

The following 1g a summary of the over-all results of
the ten subjects who partieipated in Test TII.

Of the three grips, (a) 20 per cent cf the subjects
preferred the Musser grip, (b) 40 rer cent preferred theercss
stlck grip No. 1, and (c¢) 40 per cent preferred the cross
gstlick grip No. 2.

Combining the four sets of interval changes for the ten
subjecte, {(a) the Musser grip was the fastest 10 per cent of
the time, (b) the cross stick grip No. 1 was fastest 60 per
cent of the time, and (e¢) the cross stick grip No. 2 was
fastest 30 per cent of the time.

Combining the four sets of interval changes for the ten
subjects, (a) the Musser grip had the best accuracy 10 per
cent of the time, (b) the cross stick grip No. 1 had the
best accuracy 50 per cent of the time, and (c¢) the cross
stick grip No. 2 had the best accuracy 40 per cent of the
time,

In the first set of interval changes, (a) the Musser grip
was Tastest none of the time, (b) the cross stick grip No. 1
was fastest B0 per cent of the time, and (c¢) the cross stiek
grip No. 2 was fastest 50 per cent of the tine,

In the second set of interval changes, (a) the Musser
grip was fastest 20 per cent of the time, (b) cross stick grip
No. 1 was fastest 55 per cent of the time, and (c¢) cross stick

grip Ne, 2 was fastest 25 per cent of the +ime.
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In the third set of interval changes, (a) the Musser grip
was fastest 30 per cent of the time, (b) eross stiek grip
No., 1 was fastest 40 per cent of the time, and (e¢) cross
stick grip No. 2 was fastest 30 per cent of the time.

In the fourth set of interval changes, (a) the Mussep
grip was fastest 20 per cent of the time, (b) cross stick
grip No, 1 was fastest 60 per cent of the time, and (¢) cross

stick grip No. 2 was fastest 20 per cent of the time.

Teat IV-~Movement of Qutside Mallet
Because the ten sublects who participated in Test IV
had previcus experlence playing four-mallets, the results
will nct ve analyzed in the same manner as the first three

tegts,

| Isble XVI

Table XVI glves the average time and total accuracy rat-
Inge as 1n the prevlcus tests. In additlon, the grip which
the subject normally uses, the pericd of time (in months and
years) which he has used the grip, and the approximate number
of hours per week he has practiced using the grip is also
given. The order of the players for Taeble I lg arranged
sccording te amount of experlence. The amount of experience
wag basged on both number of years and average practice per
week. Therefore, player No. 2 with one year of an hour or
less per week (approximately fifty-two hours or less) was

consldered to have less experience than player No, 3 with
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TABLE XVI
TEST IV (MOVEMENT OF OUTSIDE MALLET) RESULTS

M

Interval Musser Grip grgssNitigk
Flayer Changes =R =
g Avg. Time| Accuracy | Avg. Time Accuracy
CE to CA 11,8 X 3.9 X
No. 1 CD to CG 13.3 XXX 9.9 X
’ CG to CC 13.0 XX 11.4 XX
CD to CC - 17.0 X
CE to CA 9.5 XX 11.1 XX
No. o | CD to Ca 11.5 Xxxx [ 10,7 XXXX
’ ¢G to CC 10,0 XX 11.6 XXX
CD to CC 12.6 RXXX 11,0 XXX
CE to CA 7.0 10.6 x
No. % CD to CG £.3 p’s 13.0 x
’ CG to CC T.2 X 11.9 x
CD to CC T4 X 16,1 XX
CE to CA 16,3 p.o 10,0
No. 4 CD to CG 17.3 XX 9.1 xx
S CG to CC 14,2 XXX 8.3 b
¢D to CC 26,2 XX 14,2 X
CE to0 CA 6.6 XX 10.2 XXX
No. & CD to CG 7.6 XX 3.0 XX
: CG to CC 6.7 X 7.8 X
Ch to CC 8.3 X 14.5 x
CE to CA 10.9 7.5
No. & CD to CG 11.0 7.8 X
' CG to CC 13,1 XXX Q.9 XXX
CD to CC 18.5 X 12.5 X
CE +o CA 10.9 5.4
No. 7 CD to CG 12.9 5.8 X
. CG to CC 13.2 XX 7.2 X
CD to CC 15,6 XX 9.8 X
CE to CA 5.0 X 6.5 X
No. 8 CDh to CG 5.3 XXX 5.6
) ¢G to CC 5.3 XX 6.4 x
¢D to CC 6.0 XX 8.1 p
CE to CA T3 XX 5.9
No. 9 Ch to CG 7.8 XX 5.8 XX
O CG to CC 7.5 X% 6.6 %X
£h to CC 1C.6 XXX 9.6 XXXX
CE to CA 7.6 XXXX 6,6 XX
N 10 CD to CG 6.5 XXx 6.0 ®
c. C& to (¢ 7.4 XXXX 6.6 X
CD to CC - 10.0 XXX




TABLE XVI--Continued
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o e e e e e ST Y

Cross Stick Grip Experience Approximate
Grip No, 2 Normally With Weekly
Avg. Time| Accuracy Used Grip Practice
g:g x Crosgsg 2 1
9.8 XX ﬁgio? Months Hour
15,1 XX ’ (or less)
g:g £X Cross 1 1
11,0 XX ggicg Yeér : Hour
11.6 XX . {or less)
6.6
7.5 3 6
M
5.5 X usser Months Hours
8.5 XX (or more)
3‘% < Crozs
[ Stick 2 1
. No. 2 Years Hour
10.1 XX (or legeg)
5.9
Cress
$'g X Stick %eigg Hosrs
. No., 2
10.1
9-7 x
Cross
9.5 Stick 1 1/2 2
1;.; X ¥o. 1 Years Hours
. x% *
g:g Cross
8.5 Stick Yegrs H :

: No. 1 our
9.2 X (or less)
5.

4,9 X 2 1/2 5
g.g XXX Musser Years Hours

. XX

4,9 X
Cross
32 - Stiek ol 1

. No. 2 cars Hour
7.1 XXXX . (or less)
i‘% Cross 6 o
5:3 X Stlck Years Hours
6.1 XX No, 2
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three months of six or more hours per week (approximately
seventy-two hours or more),.

A11 of the ten sublects who particlpated in Test IV
were percussionists (i.e. they also play snare drum, timpani,
trap set, ete.) and were not "mallet specislistes." PFive of
the ten subjects tested sald that they averaged only an hour
(or less) a week playing or practicing four mallets., The
two subjects who practiced the greatest amount of time
(player Wo. 3 and player No. 8) both used the Mugser grip,

and were the only two of the ten who used this grip.

Table XVII

Table XVII gives the average time and accuracy totals
with the grip that the subject normally used underliined.
Because of the unequal representation of grips (two Musser's,
three cross stick grip No. 1's, and five cross stick grip
No., 2's), total times and sccuracy ratings are not given,
This table does show, however, that the time ratings did not
always improve according to the amount of experience., This
fact i1s shown best by the time ratings of playefs No. 3 and

No. 6.,

Table XVILI

Table XVIII combines the twc subjects who used the Musser
grip, players No. 3 and No. 8.

The total time rating for the Musser grip (49.5) was
the fastest of the three grips. However, the total time rating
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TIME AND ACCURACY TOTALS OF TEST IV
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_ Cross Stick Crosg Stick
Musser Grip Grip No. 1 Grip No. 2
Flayer I rtel | Total Total | Total Total |Total
Avg. Aeccu- Avg. | Accu- Avg. |Accu=
Time racy Time racy Time racy
No. 1 38,1 6 48,2 | 5 41,5 5
(=1)*
No, 2 43,5 | 12 44,4 | 12 33.9 6
No. 3 27.9 3 51.6 5 30.1 3
No. 4 74,0 8 41.6 4 29,2 3
No. 5 20.2 | 6 K15 | 7 28.7 | 1
No. 6 5%.5 4 37,7 5 37.4 4
No. 7 52,6 4 28,2 3 28.8 1
No. 8 | 21.6 | 8 26.6 | & 22,0 | 6
No. 9 | 33.2 | 9 27.9 | 8 229 | 7
No, 10| 21,5 | 11 29,2 7 19,7 2
(-13%

*¥Indlcates that one of the four sets of interval changes
was not successfully completed.
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for cross stick grip No. 2 (52.1) 1s only 2.6 seconds slower.
The time rating for the cross stick grip No. 1 (78.2) is 28.7
gseconds glower. The total accuracy marks of the three grips

were apprceximately the same,

TABLE XVIII

TIME AND ACCURACY TOTALS OF PLAYERS WHO
USE THE MUSSER GRIP

asr—
et

Cross Stick | Cross Stick

: " Exper- |Approx.
Grip No. 1 Grip No, 2 ience | Weekly

Flayer | motal |Total | Total |Total | Totsl [Total | With | Prac-
Avg. |Accu~ | Avg. jAccu~ | Avg. [Accu~ Grip tice
Time | racy Time | racy | Time | racy

Musser Grip

No. 3 27.9 3 51.6 5 50.1 3 Monihs. Hogrs
No., 8 l21-6 8 20.6| 4 27.01 6 %e;ég Hogrs
Total 49,51 11 78,2 g 2.1 9

Table XIX

Table XIX comblnes the three subjects who used the
cross stick grip No. 1.

Surprieingly, the total time rating for the cross stick
grip Ko. 1 was not the fastest time. The cross stick grip
No. 2 was reccrded as being 6.4 seconds faster. The Musger
grip was considerably the slowest of the three grips. The

aceuracy marks were approximately the same.



TABLE XIX

TIVE AND ACCURACY TOTALS OF PLAYERS WHC
USE CROSS STICK GRIP NO. 1
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C Stick | Cro Stick
Musser Grip ggi; No.cl grig ;O‘cg Exper- |Approx.
lence| Weekly
Player | Total |Total | Total |Total |Total (Totel | with | Prac—
Avg. (Accu=- Avg. lAccu~ Avg. |Accu~ Grip tice
Time | racy Time | racy | Time | racy
}«qo ‘] 38;1 6 48-2 5 }4‘1'5 5 2 1
e (1) Months | Hour
1 1/2
Moo 6| 53.5| & | 37| 5 | ma| 4 |52 2
T A 7 1
NG, 7 52-6 4 28.2 :) 28.8 l Yeal"S Hour
Total | 144,21 14 114,10 13 107.7 | 10

*Indicates the number of unsuccessful attempts.

Table XX

Table XX comblnes the five subjects who used the cross:

gtick grip No. 2.

The total time rating for cross stick grip No. 2 is

clearly the fastest of the three grips,

The cross stick

grip No., 2 also had a substentially betterp accuracy rating

tetal,

Because player No. 4 had an unusuaelly slcw time rating

for the Musser grip (74.0), the total time rating for the

¥usser grip i1s considersbly slower than that of the cross

stick grip No. 1.



TABLE ¥X

TIME AND ACCURACY TOTALS OF PLAYERS WHO
USE CROSS STICK GRIP NO. 2

" amo.

e s

s v—

e

A
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Musser Grip Crogs Stick| Cross Siicek Exper- |Approx
Grip No, 1 Grip Ho. 2 lence | Weekly
Flayer | Total |Total | Total |Total| Total |Total | With | Prac-
Avg, lJAceu~ | Avg. lAccu-| Avg. [Acou- | Grip tice
Time | racy Time | racy Time | racy
1 1
HNe, 2 ‘43.5 12 G4 4 | 12 39,9 6 Year Hour
~ 2 1
No. 4 74,0 &) 41,5 4 29.2 3 Years | Hour
_ 11/2 2
No, 5 29,2 5 41,5 7 P87 1 Years | Houps
) : 12 1
No., © 33.2 © 27.9 8 22,9 T Years | Houp
No. 10| 21.%1 11 20,2 | 7 19.71 3 6 2
(=1 Years | Hours
Total { 201,41 46 184.6 | 38 140.4 | 20

#Indicates the number of unsuccessful attempts.



CHAPTER V
CONCLUSIONS

The conclusions of each test are given separately, along

with a final summary.

Conclusicns of Test I

The majority of the ten subjects thought that the "move-
ment of the outside mellet" was the most comfortable (easiest,
least straining, ete.) vwhen using the cross stick grip No. 2,
Also, the time and accuracy ratings c¢f the cross stiek grip
No. 2 were better than the other two grips.

Five of the ten subjects were unable to complete sﬁccess-
fully all the interval changes of Test I when using the Musser
grip. Becausge this did not ocecur with either of the two cross
stick grips, i1t 1s reasonable tc assume that many beginninge
four-mallet students will find the Musser grip the most Giffi-
cult of the three grips to use.

Because the unsuccessful attempts for the Mussep grip
appeared only in the third and fourth sets of interval changes,
1t must be assumed that when "movement of the outside mellet
is required, many beginning four-mallet students will have
difficulty playing intervals of an occtave or larger when using
this grip.

69
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Conclusions of Test II

The larger increase of cholces for the Musser grip in
Test II indicates that the "movement of the inside mallet" is
mere comfortable than the "movement of the outside mallet"
when using this grip. It appears that the cross stick grip
No. 1 is the least comfortable of the three grips when "'move~
ment of the inside mallet” is required.

The third and fourth sets of interval changes of both
Test I and Test II contalned the playlng of an octave. Because
of the varylng resultg of these two tests, 1t must be assumed
that the amount of difficulty encountered when playing large
intervals wlth the Museser grip depends mainly on (a) the
ability of the individual player, and (b) which type of mal-
let movement (outside or inside) 1s required, rather than the

actual playing of the Interval itself.

Concluslons cf Test III

The cholices of the preferred grip indicate that when
holdlng the mallets in a "fixed" positlon {no "opening" op
"closing” of the mallets) the "cross stick" grips are more
comfortable than the Husser grip.

Becauge of the close ratings, 1t seems that "hand move-
ment" 13 the least importent of the three movements tested
when Judglng efficliency. However, both the time rating and
the accuracy rating of the Musser grip were slightly, but

consistently, "third."
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The extremely poor ratings of the Musger grip on the
first set of interval changes can be attributed to the large
hand turn which must be made when playing this particular
type of interval change. |

Because the time ratings of the cross stick grip No. 1
were substantially better than the other grips when playing
the series of cctaves (fourth set of interval changes), it
is probably the most secure grip when holding the mallets in

a large open position.

Concluegions of Test IV

Becauge five of the ten subjects with previous four-
mallet experlence sald that they practiced an hour or less
per week; 1t is a reasonable assumption that many percussion-
igts do not spend = great deal of time using four mallets.
This conclusion may seem trivial at first, but the amount of
time spent practicing with four mallets should be considered
when choosing a grip. If the allotted amount of practice
time were small, 1t would seem to be logical to use the
easlest grip.

The two subjects who used the Musser grip had little
difficulty using the cross stick grip No. 2 as compared to
using the eross stick grip Ne. 1.

The results indicate that a large amount of experience
using cross stlck grip No. 1 ig necessary before it will be
more efficient (at least when the outsilde movement of the

stick is requlired) than cross stick grip No. 2.
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The sublect who had the extremely poor time rating with
the Musser grip (74.0 seconds) shows that some individuals
will find the Musser grip extremely awkward at first,

An indlividual whe usesg the cross stick grip No. 2 will
find it Talrly difficult to use elther of the cther two grips.

Summary

According to Tests I, II and III, the majority cf begin-
ning four-mellet players wlll find the cross stick grip Wo. 2
the easlest and most efficlent (as far as the three movements
which were tested are concerned) of the three grips. However,
some individuals (a much smaller percentage) will prefer
elther the Musser grip or the cross stick grip Ne. 1. Many
beginners will find the Musser grip extremely difficult, A
very small percentage of beginning four-mallet students will
have poor efficiency using cross stick grip Ne, 2.

Accordling to the results of Test IV, the effieclency of
the HMugeer grip and the cross stick grip No. 2 lmprove at e
faster rate than does the effliciency ¢f the cross stiek grip
Ho. 1.

The movements tested In thls study are extremely impor-
tant when playing with four mallets. However, thls study wes
Iimited %o the testing of three types cof horilzonital movemente
and, therefﬁre, did not cover all the aspects of four-mallet
Playling. Because all factors were not included in this study,

ne one grip was proven to be ultimately the "best.™
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BEach indlvidusl four-msllet player must decide for him-
gselfl which grip is best suited for his particular needs. The

Tindings of this study should 2id in maklng that decision.
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