PANJABI PHONETICS.,
EXPERIMENTAL STUDY OF AMRITSAR DIALECT.

By E. SRAMEK.

(Sous-Directenr du Laboratoire de Phondtique expérimentale du Collige de France,
PARIS)

HE materinla of the present work, the palatograms of Panjabi sounds,
were gathered during tho months of June and July ac. in the Lalora-
tory of Experimental Phonetics at Collige de France in PARIS, with

the purpose to continue my previous studiss on the nature of so-called retro.
flex sounds! in Indian dialects?

As 1 met o good subject of experience whose patient aminhility doubled
by soientific interest and love for his mother-tongue permitted me to extend
the sphers of my experiments to all Panjabi sounds, T was able to study
them by all methods, direot and experimental. In this preliminary sketch 1
shall treat only the lingual consonants as to the contact of the tongoe and
palate to have a sure basis for the clussifiestion of Panjabi sounds as to the
paint of articulation and the mode of their formation.

The palatographic method gives really the best test about the point of
articulation and o simple print of the tongue contact conveys genceally more
than a long description to anyone able to read it and to make conelusion on
the correspondent position and physiological movements of the tongue. The
palatographic method keeps always, at least in the beginning, its individual
character and avoids large genersliantions ahout the articulations of all the
inliom ; but its ohjectivity, if carefully executed, prevents many mistakes, gives

1The term RETROFLEX has bean sdopted to design the group of sounds ealled often
CACUMINAL, SUPHADENTAL or INVERTED sounda. The anclent Indian phonsticinns
dialled  them MORDHANYA (moanid of the boad, Lo, of the summit of the palaie) which
denamination was probably translated by Furopsan gran marsns s CEREBRAL conso.
nants,  If the term *retroflex ' has been adopled in this study, it was done anly an n fact
of svientifio disoipling to be in accord with the propositions of the Intermibtionial conforones
ot Copenbagen (in April 1925), but the aim of this work ocan be put, on the conbracy, to
soarch il b all and how far this donomination is appleabls for Panjabi Phonetios, * Hes
troflox ' is bers emploved us gonerio torm for w elass of phonems, ancient mirdbanya
soninids, meanwhile without physiologioal moaning a8 to the formation of thess sonnds,

28, *Les comsonnes ritrofleses du  Hengali of lowrs correspondontes wom  ritrofeses,’
{RBovue do Phondtlque, Faso. 2 ob 3, PARIE 1528.)
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the best basis for phonetio exploration of a dialect and indicates useful hinis
for soientifio investigations with other methods.

The palatogmme presented here have been executed with two artificial
palates, one made of thin metal (04 mm.) and the other of thin eelluloid
(0,2 mm.) prepared in Paris. Though hoth permitted a good work, 1 have
preferred the second one to be sure that the subject is not hindersd by the
thicknes of the palate. This precaution was oapecially necessary for some
rotroflex sounds whose tongue contact is very slight and was originally the
real aim of this palatographic study. After o fow experiments, the subject
felt quite easy and the presence of the artificial palate in the mouth did not
disturh his pronunciation. ‘The excroise and practice of more than two
months of our common work, made my subject quite acoustomed to the arti.
ficial palate, which proved, moreover, also the constancy of the traces, for all
articulations of typical words chosen as examples, have heen repeated several
times and at different poriods,

The proceeding wns ns usual: the contacts of the tongue on the artificial
palate were designed on its horizontal projection, obfained by its photography
(in natural size); some little hobes, symmetrically disposed on it, permitted
easier control, and served as guiding pointa for the design of the lines of eon.
tact. The contour of thia projection was prepared in the form of indin-rubber
stamp, to work easier and more surely.

For the ordinary consonants, it is sufficient to content one’s self with the
contact on the palate, because in their normal artioulations, the opposite part
of the tongue takes part in their artioulation., But for the retroflex sounds,
it seemod necessary to put at the mame time the trace of the contsct on the
tongue too. For this purpose the colored mothod of ansient physiologista was
chosen. The (natural or artificial) palste was painted with black ecolour and
the contact on the tip and on the blade of the tongue was measured with
vompasses and drawn like the palatograms, That is why the original designs
of the projection of the palate and of the tongue were made in natural size
%0 a8 to pormit easier measures and direct comparison,

The subject of the following cxperiments was 578 UMRAOSING SHER-
GIL of MAJITHA ; from Amritaar distriot, 60 years old, who speaks Panjabi
s his mother-tongue, and both his parents spoke the same dinlect of Amritsar.
He spsnt all his vouth in Amritsar District, spoke at home and in his neigh.
bourhood this Panjabi dialect, In the primary school, he learnt Hindoustani
too mnd in secondary school English and Persian. But the English though
fluently spoken, seems not to have apparently influenced his Panjabi articula-
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tions, on the contrary his English consonants to the ear, present Indian cha-
racter, i.e., without aspirations. His voyages and dwelling abroad in Europe

took place in advanced age, so that he did not notice any particular influence
on the pronunciation of his mother-tongue, bocauss he was not personally
interested in imitation of the forcign sounds.

8o, his Panjabi pronunciation oan be regarded as very near to the normal
common Panjali.

THE LIST OF WORDS.

The list of words, the palatograms of which are studied in this work,
presents :
in the lst colomn, phonetic transeription ;
in the 2Znd column, teansliteration of Panjabi orthogeaphy ;
in the 3rd column, their significanoe.

For the phonelic iranscriplion on principle, the phonetie alphabet of the
International Phonetie Association has heen adopted.!

The transliterafion has been made on the basis of Gurmukhi alphabet as
it is usual in the sect of Sikhs and which is current to our subject from his
youth in his ordinary writing. All words spoken with the artificial palate or
with the kymograph, were written down by the subject himself, to avoid
the paychologioal influence of any other, oven phonetical transeription. I have
transliterated these typical words with regard to the usual transoription of
Sanscrit alphabet, That is why I left the guttural i and palatal i nasals, the
retroflex ¢ d n, affricate ¢ (=&, tf), ch (*h, tfh), j=d& (&), jh=dEh (d&h),
but to indicate that in Curmuokhi slphabet there is only o sngle sign the
aspirstion or subsequont fricative clomont is marked as litthe index { b . For
m, n, {anusvire et sounisiks) o Gurmuokhi o point over the precedent sign is
written, I write it too over the precedent vowel. The point over & indicates
the & [[] that is in Gurmukhi marked by a dot in the sign of s, cspecially in
Porsian words, or simply by 5. For & double consonant also is let the original
sign {7 over ite simple (Latin} leiler. The long vowels &, 1, i, are transliterat-
ol as usual in Sanseritic transcriptions, the horizontal dash indieating very
well the vertical (for a, i) or horizontal (for u) dash added to the original
Gurmukhi letters.

1 By undarlined letiers in the phoootio transcription I mack in this work somo sounds
the asplration of which was lost or weakened, s {, tf, d. ote., and the charsctor of w ek
will ba stolied lator. The sign o at the end of the words, does nob iondicste only the
guality of & bot un indistinet vowel-sound in general.
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ta
tarpa
T T
Ppata
matta
patta

Lhn

thammo
mattha
p]:m ‘tha=

iln

dahha
ida-d
badama
pada
pbdns

tin

tar
tap
mailo

T
ni’ {or ni'm)
A T

In
ln‘la
la-la:
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List or Tyrican Worps :

tn

Hipn
mptd
pata
mata

=

pata

tha

t"ama
matia
pPatha

il

ddabu

diida
badimn
pida (padba)
plhdi

t"a (instead of )
tha (dba)

1"'411m

mit"o (db)

a6

lettor ¢

fovep

mother
honorer
understanding

liel

letter th

pillsr

forehead

vanght (in trap)

lotter i
Yo press
eruption
almond
journey
bemohor

letter dh [t]
running

¥

Name of Krishnn

letter n

name
rride

lettor |
ruby
Mistor

letter r

Wiy

lotter ¢
basket, cover
Jump

Ll



nfa-
matta

fhn
thappa

pa’Lha
maithi
att{h)s

iln
labihd
alilar
pals

Ph"'ﬂ"lfl'

tn
ta

i.mr,h;li
kn-da
muila

pana
ba:na
pani’

ra
mil ra*
patra
In‘la
mala
va'la:
pola
P
ja
atja
mn rj'ul.

pamcjn

sappa
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ita

mnta

t"

lhn{m
pigha
maths

afhy

da
ilnhi
i
prieln
bMadA

dba

dba

budd (Hindi huddMa)
ki "’

i

pina
hdina
pint

m

mar

it

lila
mals
wvilli

pila
pmipa(as.)

vii

ivi
miyh
pariyi
o

a7

flonur
big jar

letter (h
shut {a book)

reading
cake
elght

lettaer of
emall lox
stall, stanid
packet
vossel

letter dh [t)
throw down
Budidha

take out
root of the tres

temper of the steel
arrow
witor

letter r
bad
Tonr

salivi
rosary
earring
cald

flower

oonsonant v[j]
came

starch ; illusion
alisn

Anakes
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[arm{ifha:m] #ima evening

fuka siilci dandy

jﬁP‘Pﬂ sapa quick (adv.)
(T bisd faleon

AnAnL afifina ignorant

.']-“.'E'l Ed (L]

tjamma onthn lonther

bt o haoa avoid, eacape
matfa mach mako nolse
battfa: baih child

t{ha-pa cMapa seal, ring
t{haba cMabi basket

vatfha vachi spread

pat{hi- paci backward

vatt fha: va2l'g calf

mntt{ha madly big fish

denma d*ama death

iEnpa d*npa mutter

adsa ad*i come !

addsa ad to-day

kimba kiba AOIF O g0
kamba kiba trembile

Kl kuba haunch

kuppa kufin leather jar
khubna: kMubmi pierce

wkho ikMo say (ind. 2p.)
a‘kha akMa say (2sg. imper.)
gappe g fin fib

ba‘ga biign garden

ba'gi- higl (thythmic) gesture
va'ga: viijri VAR (ReOgr. nme)
va'ge viiga rein {of the horse)
Platpeg paga turban
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ka gha letter ghlk]

kappa ghapa guip{down)

o ngn letter ng{n]

paga b"ign hashish

s T beg

tfarue A broom

ma g mid®™i or mad®a middle conntry

sl uidfh (sida) co-operation
PART 1.

Partarograms,

In this proliminary stody of Panjabi sounds, we shall present the palato-
grams of dental, palatal, guttural and of so called retroflex consonants that
permit to take the traces of contact on the ordinary artificial palate. Gen-
erally, we shall take some words presenting the respoctive artioulation in three
typical positions: initial, final and intervocalic. The influence of the vocalic
neighbourhood has been observed but is known as a fact of general phonetics
and in this first akotch has not been farther developed ; it would be easily
oomploted by adding some more examples of all consonants with neighbouring
vowels both of the front aml back series. We have osed it only for the velar
consonants to approsch their point of articulation more forward,

In the second part, we intend to study the breath current with the usual
dispositives on the kymograph. From both these studies, we shall try to
make some conclusions on the pronunciation of our subject and to give the
classification of his Panjabi sounds,

DENTAL,
t

The volooless dental t is formed by the contact of the upper part of the
ridge of the tongue blade pressed on the limit of the gums and on the upper
teath. Tt is useful to prepare such n palate that shows all the upper teeth
and permita to control how far reaches the econtact on them. In the pronun-
cistion of our subject t alwavs marks the contact upon the upper incisive
teeth in all positions. That scems to distinguish the Panjabi ¢ from the
French one that ia formed genemlly at the limit of the ineisives and of the
guma and from the English t that is less advanoed than the Frenoh ome. The
Panjabi t ia real dendal and not only alveolar as it oceurs in many Indo.Forn.
pean languages. The point of greatest pression (marked in the design by small
crosses) is on the ridge of the upper teeth. The initial t presents greater pres.
sion (Plate I, n. 1) not only forward, but also by sides; this is proved by a
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large contact on the palate for [ta-pa, PL I, n. 2]. The intervooalic t in
[mata: PL I, 3] has less contact. There is very little difference between the
final and intervocalic position. This is mther comprehensible beenuse in Puan-
jabi there are very rare final consonants in single words. The off glides of the
final consonanta are always accompanicd by a volced (or at least voiceless)
souml,  In the pronunciation of our subject, I heard always the tendency to
pronounce at the end of all words especially of those ending in a plosive con.
sonanl & little vowel sound (in the phonetival transoription it is sometimes
indicated by a little vowel-like index or o). That s why the final trace of t
and other plosives often present the form of intervoealic articulation; the
intarvoonlio position of t alter a short vowel ex., patta (Pl I, n. 5) seems to
favour the region of canine teeth and relaxation on the sides as is shown by
the shape of the trace. The grester pression of the intervoealic consonant
after a short vowel is due to a sort of doubled consonant (this phenomenon is
otherwise known as common alresdy in Prakritie phoneties). In any cass the
muscalar tension of the point of the tongue is moch nearer to the initial posi.
tion than before a single consonant, after a long vowel ; ex. ma‘tar (PL T, n. 8).

th

The aspirated voiceless dental plosive has the same contact s the t in all
positions and the same articulation, bot the general pression s lesser ol the
muscular tension of the tonguee i weaker than for t. The intervocalic th is
leas pressed than the initial one when it follows the main accent. After o
short accentoaled vowel ex. [mattha'] (PL 1, n. 9) the consonant iz doubled and
present the same enorgy in artioulation s in the initial position, the width of
the contact in famms (PL I, n. 7) in the same as in matths (Pi. 1, n. B).

d

The voleed dental plosive is articulated in the same way os t, but the
pression of the tongue contact seems to be replaced. As we said, the place of
the greatest pression in © was the edge of the tongue against the teeth and
the limit of the opper gums; in tho voiced dentnl d the larynx is a little
lowersd and retired backwands and the pression is reported on the inner side
of the contact (B. the crossed portion of the trace (n. 10, PL 1).

For initial t, the muscular tension of the tongue is greator than for d and
the shape of the blade is more pointed, the contact narrower: for d the blade
of the tongoe is more pressed on the inner side and the contact i enlarged
backwards. The comparison is evident if both articulations t and d are pro-
nouteed oms after the other ; the tree of d on the inner side covers that of t
(FL 1, n. 1 and n. 10).

60



PANJARI PHONETICS

In the intervocalic position (pirdas, PL I, n. 12) the contact is relatively
narrower nnil the pression is less, and in the final position (pa'da PL 11, n. 13)

vet less,
dh [t,4d]

The contact and all characters of the imitind sspirsted voiced dental
plosive dh, ie., orthographed as such a one, are much nonrer in the real pro-
nuneintion to a t than to a d. Auditively, it is a volceless consonant, and its
aspimtion is searcely heand, but it doos not entirely disappear, it seems (o
modify the quality of the following vowel. These particularities will be
examined in the second parl of this stidy as they rogard the breath, the ont-
glide of the [t] and the onglide of the following vowel and its melody, If we
sompare the real dh as pronounced, for instance, in Sanscrit alphabet [idha)
(PL II, 18} by owr subject and his Panjabi dha [ta] (Pl II, n. 15) in his usual
pronunciation of modern wonds, we see that the contact in [ta] i= larger and
the pression greater than in [dha) (11, 15).

The intervoealic aspirated voiced dental plosive (orthographed dh) does
not exist either, but is replaced by the correspomding unaspirated d (voioed
dental plosive). In the example mado (PL 11, n. 17) orthographed matho, the
torgue touches u smaller part of the gums than for an unaspirated d in pa-da
(L. 12). In this case, the rolaxed pression of the whole articulation of d<dh
seems to show that muscular tension is relaxed in d<dh in the same degree as
we have seen in th in comparison with t. If it is so, then d<dh has lost
only its aspirstion in the intervocalic position but has maintained the original
relaxod muscular tension, and does not seem to be confused with ordinury
dental d in the pronuneiation of our subject. The analysis of the breathline
and larynxline, and examination of other examples will give some more indi.
cations, The final position of dh does not ocour,

The voiced dental nasal has the same articulation as d, but the pression is
not so great. The tongue touches the upper incisive teeth as for d.  The com-
parison of both artionlations n and d [a8 shown in Ex. na (PL 11, n. 19)
ni'm{PL T1, n. 20) and PL I, n. 10, ii for d] indicate the relaxed tension and
larger contact along the molar teoth for d than for n, the blade of the
tongue is much more hollow with strengthened edges for d; for n the blade
is fiatter and the contact softer. The final position is the weakest ns in (ma‘na.
Pl, 11, n. 21).

Liguin.

1

In the voiced lateral dental the tip of the tongwe touches the incisives,
Sometimes, the contact reaches only the edge of the testh. The contact is

il



URUSVATI JOURNAL

fquité small amid goes along the upper tooth, from incisives to the fist molara
the back part of the tongue is lowersd so that the air scapes by sides ovar
and through the last molars. (Ex. PL II, 22, 23,)

T

The voiced alveolar vibrant is formed by the tongue concave raised to the
alveoles anid touching on the sides the molars and the palate. The tip of the
relaxed tongoe boats some flaps against the alveoles (Ex. rma(h) P1. 1L, 24).

The trace on the tongue (Fig. 1, g} does nol apport anything new, but com-
pletes the precedent indication. The upper edge of the lightly coneave tongue
beats agninst the alveoles; the contact is larger on the sides than in the
middle at the tip of the tonguwe. The trace has no continuous contact, but
shows little traces of some flaps that are oxeouted with the wpper marginal
part of the tongue. FKx. mih) fig. 1, = (trace on the palate), 8 (corresponding
trace on the tongue),
RETROFLEX.
I

The retroflex voicoless dental plosive [t] is articulated on the alveoles much
more bavkwards than the ordinary not retroflex dental t. The concave blade
of the tongue is raised and touches the palate opposite the canine or first
molar teeth. The contact is excouted by the ridge of the tongue that is
laid slightly by a movement from back to the front, so that the edge of the
tomgue sweeps a mther wide portion of the palate, glides a little, as is shown
by arrows in PL. 111, 25, stops for excouting the olosure and then jumps down
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with explosion towards the lower teeth (Ex. P1, [11, n. 25-31). In reality, in
Panjabi—in the pronunciation of our subject—thore & no “retroflex’ §, ie.,
during the production of the articulstion the tip of the tongue is not ourled
up, but only slightly hollow in the form of a spoon and applied against the
palate with the edge sweeping the alveoles and jumping down and keeping
always this curved position during the articulation of [t]. This position of
the tongue causes that the articulation s accompanied by a slight projeetion
of the lower jaw. To have a more persuasive proof of the real articulation, |
took both traces on the palate and on the tongue st the mame time. For this
purpose, | employed the colouring moethod. To obtain an hygienic and incilen-
give mixture I prepured n paste of condensed milk with the powder of car.
bonised wood (pastils) by adding some drops of boiled water to obtain the
required density. With a little brush, the colour is put on the palate anil
alter the articulation the tongue I8 shown and the figure of the contact on the

dry tongue can be measured and designed on a projection of the tengue pre-
pared in advance (na in Fig. 2, 3, B). The curve T T represents the projection
of Lhe edge of the tongue,  The design over this curve is the trace on the lower
mverted side of the tonges, within is the upper part of the blade,

B0 was obtaimed the figure 2, 8 amd 3, which proves that the contact is
exeouted just by the edge, the apex of the tongue, and not with s inverted
lower side. Ex. tappa, Fig. 2, § and y.

The real retroflex, ie., inverted position of the tongue tip occurs only
when the point of the tongue is stretohed, in an exaggerated pronuncistion,
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and curled up while the articulation i# executed far back and high in the
mididles part on the rool of the palate as can be seen in the Ex. to in Fig. 3; £

But this is not the ordinary and normal pronuncistion of the so called
retroflex {. For our subject the * mirdhanya sounds' will say simply articula-
ted on the alveales.

th

The aspimted voiceless retrollex plosive th is marcked in our oxamplos
thappe (PL LIL, n.33;: atthe (PL.1I1, n. 34) by a smaller contact than the
unaspirated t, but both have the same retroflex character.

If we compare the contact of the initial and finanl positions (ex. thappa
Pl 111, 33) and atthe Pl IIL, 34, pastha Pl LI, 35, we sse that the final th
in PL 1L, N. 34 and 35 prosonts as Inrge n contact as the initinl ono in 111,
34, in any cnse, not less,

This phenomenon has been stated in o very constant way and strikes the
attention because it presents a character that s quite opposite to the treat-
ment of dental t. In dental series the initial t is more pressed than the inter-
voealic and the final t is the weakest; this phenomenon is o general work of
all dental phonemes pronounced in words. I we see here just the condrary,
it must have a special renson and tell us that there is o change in the artiou-
lation. The palatograms of attho and pa‘the show that the final articulation
is more advanced, approaches the incisives without touching them and its trace
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bistimies inore alike to the dental: this enn indicate the partinl or total loss of
the aspiration in the final position, The analysis of the breathline of the
same words will prove if the aspiration of th disappears or not. Then the
initinl th has a small contact becanse the tongoe i more stretehed and
thinner, the rdges are thinner when the tongoe rests coneave. A thinner
vontact is not here a sign of wealer pression.

The troeo of the tongue (Ex. thappo—Fig. 4) shows that the contact is
mostly performed by the upper part of the blade and by the ridge of the
tongue. It ie easy to sco that the tip of the tongue is not inverted. The
apper part of the tongue I8 more active in the formation of th than the
lower one. !

i

The articulation of the voiesd retroflex plosive [d] s the exeented in o
similar manner as [t]. The pression of the voiceless i & little grester aml its
articulation s more advanced especially in the initial position. As several
palatograms were taken in different positions, it can be stated, that the point
of artionlation for [d]| reaches neither farther than to the canine teeth nor
more backwards than the frst molars,

The contact and total pression is groater for the retroflex [d] than for
dental [d] (which is articulated on the incisives and on the limit of the upper
gams). The retroflex [d] is retired back on the alveoles and articulated with
the ridge of the hollowed tongue. Ex. PL III, 38 and PL IV, n. 37-40.

The eolored method indieates the real contact of the tongue in Fig. 5,
ex. dabba: amd proves that for [d] as for [t], the active part of the tongue is
just the middle of the ridge that touches the post-alveolar region of the palate.
The anterior part of the tongue is slightly concave on the upper side and the
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tension s less for | than for ¢ as it shows the shape of the inner side of the
contact. [dabba’] Fig. &

55 | B
In bhapda: 1V, 40 and pagd* 1V, 39, both artioulations p and d are
ritrofles.

In example adda:, PL IV, n, 38, the contact of intervocalic d is very large
indicating an energetio (doubled) articulation after u short stressed vowel.
The same doubled artioulation i5 t0 be seen in budds, Fig. 7.

(dh) =[t d]

Nuti:—The orthographed aspirated voiced alveolar plosive db does not
exist in the pronunciation of our subject in the aspimted form: the aspiration
and the sonority of the initinl dh is lost so that we have to do with an
alveolar voiceless plosive § whose napiration has left a cortain influence on the
mode of intonation of the neighbouring vowel. The articulation is much more

excented by the upper part of the tongue and by its tip slightly bent but not
purticularly inverted as it is shown in Ex. ta PL I, n. 26 and in Fig. 6.
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The intervocalic d, in Ex. loda, Pl IV, 41, has a large contact and indi-
cates an energetic pronuncistion caused probably by » grestor tension of the
preceding vowel [a¢] that presents n special melody under the stress, for this d
i in reality a dh in [kada)<[kadba] (written to-day kidhn, kida or kidha,
kiidi).

After n short vowel a gemination takes place, ex. [budda-]-<buddhi, fig. 7,
that presents in § the normnl and in y o more stressed artioulation, In
this exaggerated pronunciation, the tongue in stretched, raised higher, and
more bent, ie., courled up and the artioulation in these conditions becomes
‘retroflex,” the contact in the front being performed by the lower part of the
inversdd tip (fg. 7, ¥). The same articulation is in final d, Ex. [mudfa,
Pl IV, 42, but weaker than in [buddas] and a little more advanesd.

To cxamine more the chamcter of thes anitial t<dn, we con consolt the

trace on the dry tongue, ex. ta, Fig. 6, but always the articnlation is performed
with the tip of the tongue and the upper part of the blade as it was stated
for the ordinary t (fig. 3) or th (g 4). I we try to distinguish by their
palatograms the { from original ¢ and the t<th<dh, we can hardly recognize
n great difference: the t-<dh seems to be a little weaker., And because our
subject does not mix up them, as it ssems, the resson could be, not in the
point of articulation, but in the mode of breath, which we shall examine Inter,
and there will be stated, if the initial t<<dh is to be ranged to { and intervo
enlio nll-:tJI: to d (Ex. [kada] IV, 41 and [badda] fig. 7 and [mude] IV, 42).
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The retroflex voioed alveolar nasal ocours only in medial intervooalic posi-
tion [or in combination with other retroflex coosonant). The examples PL LV,
n. 48340 show that the contact i made opposite the first molar tecth with the
upper part of the tongue slightly concave in a spoonform. The contact with
the gums on both sides of the molars is very small and smooth (somotimes is
marked only one side on the palate, the other being stopped on molar teoth,
which is evidently personal partionlarity of the subject as in bapa, PL IV,
n. 44; pane, PL IV, 45; ga, 1V, 43.)

The voint of articulation is advanced s usually before anterior vowels, ex.
[panic] (PL IV, n. 46).

The trace on the tongue indicates that it is just the margin of the tongue
that touches and surely there is more pression on the upper than on the lower

gido of the tongue. Ex. poge, Ag. 85, 8 and .

All palatograms of the vibrant wvoiced retroflex r indicate the Panjabi
retroflex charnetor, Lo, the contact is axeouted in the pre-palatal and alveolar
region IV, 47-48, fig. B. The tongue, slightly cononve ot its front part, raises
townrds the palste, opposite the fimt molars, being retived o litble back and is
projected to the palate bui without stopping. The tongue continues the move-
ment sliding lightly over the alveoles and jumping down towards the edge of
the low teeth, the over incisives are not touched. The muscles of the tongue
tip nre relaxed and its edge bas o circle like form, as in fig. O 8, not pointed
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as in fig, 10 y, #o that the gliding contact sweeps the palate in o large line
one side of the teeth to the other.

Hometimes, the tip is narrower, i.e., more pointed, so that the contact
doea not reach the ridge of the teeth on the sides, but | have seon this form
only in the beginming of the alphabetical syllable ra ¥V, 50, and nover in the
normal intervocalic position in real words. The chamcteristio vibrations of this
retroflex glide sound come from the glotte, from the contracted isthmus of the
throat, and their interforence with the tone of the resonance cavity of the
mouth lke in the English and especially American intervocalic r. The contact
reaclies its greatest pression in the middle, is weaker in the heginning {(inner
side) and at the end (outer side) which is indicated not only by the form of
the trace, but also by the circumstance, that its edges dry more quickly (PL
IV, 48). The misod tongue does not touch the palate on the sides, but only
grazes by its odges the upper molars, The contact on the sides is mther
exooptional (PL IV, n. 47), and oceurs only in the beginning, like alphabetical
sound . 1 suppose, that is the cause why this sound has been sometimes ap-
proached to d, when the articulation is exeouted, starting from the slowly
prepared position, when the tengue is not in continuous movement through
all three phases of this consonant,

The trace on the tongue proves that even here—ex. moa‘a-fig, 8 8, y—it
is the edge of the tongue sod more the upper part of the tongue that sweeps
the alveoles and executes the gliding contact.
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The voiced rotroflex Interal is formed like r with the tongue, spoon-like
bent upwards, and towshing behind the alveoles miher high on the palate,
opposite the first molars. The tip of the tongue is made thin and pointed
(Fig. Iﬂ.ﬁﬂml.;ﬂ:itrt-rikmthumnfufﬂmpuhlnuu]gﬁdumthunlmtm

jumping down to the low teeth. The pression of the contact is o little stronger
with the tip more stretohed and more pointed than for y, so that it is per-
formed only with the middle part: the sides ar not at all touched, neither on
the palate, nor on the molsrs,

Ihnhumanihuhngmuhunthntthnuummm-hrmﬂfmhylhu
eidge of the tip (Fig. 10 and 11). Only by the enorgetio initinl articulation
sometimes the Jower purt touches more and scoms to be really * rotroflex’, ie.,
inverted us in vala, Fig. 11, y, but this is not to be regarded as tho maost fre-
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quent cass. Ex. lasla (PLV, n. 556.56] permit to compare both articulations
dental | and retroflex .
| ()

Notk :—There i=s no rolroflex [ in Panjabi words; in the Sanscrit words i
(. V, n. 57} pufpa (V, 58], the subject pronounces the | with the tongoe
spoon-like bent, and raised towards the roof of the palate mther hack and high,
this could advise that it differs from the other retroflex sounds which are
more advanced, more alvealar. T have not found it in real Panjali wonds,

Pararan.

i=¥]

The palatal voiced fricative has its contact along the sides of the molar
teeth so that the frictional space is mther lnrge and the friction s very weak,
especially in the medial position (ex. ayn, PL VI, n. 62, and maya, PL VI, n.
63); in the beginning, it is more pressed (ex. [ja'] V, 50-00) and chiefly before
[i] ( [ji-] PL VI, 61) so that the contact approaches to 3 (&).

Note :—In relaxed pronuncistion the j nasalised [§] can serve as a substi-
tute far n (Ex. [aje'pa) PL VIII, n. 87).

The voiceleas alveolar sibilant [s] occurs rather rarely, .only in some words,
in the promunciation of our subject. In the marked example [sappa) (Pl VI,
n. 64) that he pronommoes also [@a'pa] the contact is very narrow along the
upper teeth to the incisives and the frietion space in front is wide.

[§ 8]

The voiceless chuintante [[] is articalated like the French [[], with the tip
of the tongwe behind the low teeth, the jaws are very near to each other, the
lips not rounded. The blade touches the pums only by the sides, along the
molara up to the incisors VI, 85: VI, 66. In the medial position the artioula-
tion is a little retired (reaches only the eye-teeth) under the influence of
neighbouring vowels, ex. [bafa] (PL VI, n, 7). The oxample [fuka] (VI, 66)
is pronounced with both ayliables, the teaoe of k does not recover the trace
of 1.

(3 %)

Nore :—The voiced pre.palatal fricative 3 occurs in the pronunciation of
our subject, bot not in real Panjabi words; it is a Persinn sound which is
heard in the language of town citizens, the corresponding Panjabi sound is dg,
Ex. 3a, I'L. V], n. G8.
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[#fs &)

The voiceless pre-palatal afiricate tf is formed by a large contract along
the teeth like for t and | together. The explosion of t is executed only by
the tip while the side contact rests as for [, so that the explosion is made in
the position of [. The detachment of the tongue is executed by the same
movement #0 that the acooustic impression i that of a single explosive. The
greatest pression is in front of the contact and during the articulation, is
replaced to the sides by retiving slightly the tongue from the position of
dental t, or better alveolar, to the position of {, for the vontact reaches the
upper incisors anly in tho initial (4] (tfa(ru) VI, 58) or in o stressod syllable
as in matfa (VI, 71). In final position the occlusion is very narrow and
retired backwards. (Ex. batf VI, 72.)

[6fh, th]

The aspirsted voiveless pre-palatal affricate is articulsted in the ssme man-
ner as if, €, but gouerally the contact does not reach the incisive teeth, not
oven in the initial position (tfhapa, PL. VII, 73 or t{haba, M. VII, n. 7).

In the intervoealic position the contact is thinner than in the final, though
the [t/h] is placed in [vatfha'] Pl VII, 75 and in [patfha’] VIL 76 in a
stroseed syllable. In the final mattfha (VII, 77), the greatar contact must
have n reason in a stronger articulation after the short ncoontusted vowel
that doubles the following consonant as we have already seen in the Panjabi
pronunciation, moreover, the final aspiration iz lost.

[k, dz]
The voiced pre-palatal affricate dz, has o eimilar articulation as [t]] but
it is sccompanied by the vibeations of vocal chonls, and the contacts are
less extended, the tongue pression being weaker.

The initial position (dapa VII, 78, dsama VII, 78) is moro encrgotic with
a larger contact than the intervocalic a'dsa: VII, 80, or final sa-dsa VII, 81,

The final position, in which the articulastion s relatively weaker in most
Indo-Earopean langunges, in the example [addsa] Pl V1L, n. 82, is much mors
energetic with a lurger contaoct than in adea: VIL, 8O, or sfidge VI, 81. It is
due to the mentioned phenomenon of doubled consonant after a stressed short
vowel and we shall study it Inter with the kymograph.

The orthogephic voiced aspirated pre-palatal affricate does not exist in
modern Panjubi in initinl position, but is changed in volocless pre-palatal affri-

T3



PANJABI PHONETICS

cnte whose aspiration is lost and seems only to be marked by a special timbre
of the neighbouring vowel. The palatogram indicates by its form o greator
pression and & grester palatalisation than an ordinary [tf, &) but auditively the
comsonant tf, & and & t] resulting from kh>8h am mther dificult to dis-
tinguish. Meanwhile, we distinguish both articulstions by underining tf, é<-dih
to distinguish it from the ordinary [tf, ¢). The ordinary [tf, €] in the arti-
culation of our subject is less pressed on the sides along the molars than the
[#, tf]. Compare f. inst. VI, 70 and VII, 74.

If wo compare Hindl or Sansorit dgh (PL VLI, 83) with t] (VII, 84), wo see

that the muscular action in the sard {] is stronger than in the sonant dh.

In the medisl position the d&h has only lost its aspiration and is pro-
nounced [d], and shows a great palatalisation of d. Ex. ma'da, fig. 12.

The palatalized (mouillt) n=p is articulated as n, removed & little back
and accompanied by A lorge contact of the tongne on the hard  palate,
PL VI, 85 and 86, The muscles of the tongue are much looser in p than in n.
The contact never reaches the upper inecisive teeth ws in the ordinery dental n.
This Panjabi sound is formed in the same way as in the Slavie languages, the
n mouillé (i) or as the anterior French i mouillé (gn). The separation of the
tongue from the palate is excouted on the whole contact at the same time, so
that thers 5 no complex sound n4j (n+y), but a single f sound. In
Panjahi, as in French, it doss nol oocur in the beginning nor at the end of
the words, When the ocolusion and the tension are mlaxed in carcles pro-
nunciation, the sound n can be changed into mnasalized j: ex. aJa‘(na),
Pl. VIII, n. 87.
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VELAR.
k

The voiceless velar plosive has its contact in the rogion of the last molars
at the limit between Lhe hard and the soft palnto. Ex. Kamba VIII, ).
The articulation is advanced by the influence of the front vowels, ex. kimbo
VIIL, 8%, and retired before back vowels, Ex. kuppa (VIIL, 01),

kh

The aspired volocless velar plosive has the initial articulation more pressed
than the intervocalic one. Comp. khubna VIII, 93: akhe: VIII, 94; akho
VIIL, 65, If we compare the onsspintesd k with the aspirated kh, we sos
that the aspirated has o larger contact kob: khub (VIIT, %2-03). The place
of the articulation for kh is more advanced than for k.

2

The contact of the voiced velar plosive is formed in the region of the lnst
molars and chiefly on the soft palate,

The initial g before a stressed vowel in ex. gapo (VILI, W) is more
wdvaneed than in the intervoealic position in ex. va'ga (VIIL, 97). The in.
tervocalic g after o long vowel s weaker than after a short vowel in the
same position. Comp. va'go & pagge (VIII, 97 and 08),

gh=k
Tho orthographic voiced aspirated velar plosive in reality does not exist,
but i* changed in Panjabi of today into the voiceless unaspirated k in the
beginning of the word. Ex. kappo (IX-08.)

The aspirated voiced gh is pronounced by our subject quite differently
(IX, 103),

In the intervocalic position gh has no more kept its aspiration and is
pronounced as g the palstogram of g<gh, in vage (waga-1X,100), bage
(garden-1X, 101) is the same as in va'go (rein-VIL, 07). In bago (IX, 102)
the influence of i has advanced the articulation. The loss of aspirstion
is expressed in a special artioulation of the preceding vowel, whose molody we
shall examine in the breath-line of the kymograph, our palatograms not heing
able to give some more imdications about the possible difference.

The voiced velar nasal plosive does not ooour in the beginning of words,
Our artificial palate, though cut just at the beginning of the soft palate,
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shows that the mean articulation is performed jusi behind the last molars of
the soft palats, The prolongation of the palate was tried, but ita indioations
wore not surer amnd were tronblesome for the subject, that is why they are
not manged bere. Ex. pane IX, 104, maga IX, 103, ga [X-106.

In genernl conclusion, it can be stated that the actioulations of Panjabi
sounds (of our subject) sre exccoted in a similar way as the majority of
Indo-European lsnguages. The difforoncos sro in aspirated and retroflex
sounds,

It con be taken ns proved that the Panjabi metroflex articulations, that
we have especislly examined here, are not executed with the tongue inverted
or outled up, but only slightly bent, and raised towards the alveoles as n
rule, Their articolation iz coronal, execouted with the margin of the tongue
whose blade is slightly bent in a spoon-form, It besomes retroflex only
exveplionnlly, in emphatio (stressed) pronuncistion, when the articulation is
executed with o stretched tip of the tongue, touching high on the palate, very
far from the alveoles. HBut the ordinary pronunciation of the retroflox
consonants is alveolar (Pl IX, n. 1074-3) or post-alveolar (x-8) as to the palate
and marginal (coronal) as to the tongue.
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