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1 Introduction

This is a proposal to encode additional short vowel letters and signs for Devanagari in the Universal Character
Set (UCS) (ISO/IEC 10646). The short vowel characters already encoded for Devanagari include ऄ +0904
   , ऎ +090E     (◌ॆ +0946  
  ), and ऒ +0912     (◌ॊ +094A   
 ). The latter two are part of a set of characters introduced into Devanagari in the late 19th century by
A. F. Rudolf Hoernle in order to represent vowel sounds found in the ‘Bihari’ languages: Bhojpuri, Magahi,
and Maithili.

The set of vowel characters introduced by Hoernle are: ऎ  ,   , ऒ  , and  
. These letters are shortened forms of the corresponding regular Devanagari vowel and dipthong letters.
They have no equivalents in standard Hindi.1 In A Comparative Grammar of the Gauḍian (Aryo-Indian)
Languages (1880), Hoernle writes that “the short ĕ, ŏ, aĭ, aŭ, are according to the usual view, unknown to
the Sanskrit phonetic system, and therefore have no place in the native grammatical scheme of sounds and
characters.”2 Therefore, “in order to avoid the inconvenience of two different sounds being denoted by the
same sign,” Hoernle adapted the “Gurmukhí or Bangálí forms of the ordinary Nágarí signs, which differ
from the latter merely in having a serpentine form ( ॆ and ) instead of a slightly curved one ( े and ै).”3

Hoernle’s characters were used by other grammarians, such as George Grierson and Samuel Kellogg, who
adopted the characters in their ownworks, but with particular modifications as shown in Table 1. Apparently,
Indian writers and scholars also adopted Hoernle’s characters. Grierson writes that all of the short vowels
“have been adopted by some of the best Benares Paṇḍits”4 and that “[a]ccurate writers distinguish these
when writing in the Dēva-nāgarī character.”5

In addition to the four short vowel characters, Hoernle also introduced a character for representing the ‘neutral
vowel’, or the articulation of the inherent vowel of the antepenultimate syllable that is typically unrealized
in Hindi and related languages. It appears that Grierson carried this idea further and developed a character
for the ‘sonant vowel’, which represents the articulation of the inherent vowel of the final syllable, which is
generally unpronounced in these languages and also not marked by  as absent.

The issue of encoding characters for additional Devanagari short vowels was raised previously by Jeroen
Hellingman in 1998.6 It appears that neither Hellingman nor others pursued the matter further, ie. through
proposals submitted to the Unicode Technical Committee. This proposal includes the short vowel characters
discussed byHellingman, as well as other characters identified by the proposal author. While these characters
are not used in standard Devanagari, they are necessary for representing Devanagari text found in grammars
and other linguistics texts. The proposed characters will complete the repertoire of short vowel characters
for Devanagari and will broaden support for historical Devanagari characters in the UCS.

1 Grierson 1883: 20. 2 Hoernle 1880: 3. 3 Hoernle : 3. 4 Grierson 1903: 7. 5 Grierson 1903: 21. 6 Hellingman 1998.
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Grierson

Hoernle —

Kellogg — —

Table 1: Comparison of forms of short vowel letters and signs. The form is a variant ofअ +0905
   that is common to the Calcutta style of Devanagari.

2 Characters Proposed

Seven characters are proposed for encoding as part of the Devanagari block:

•     
• ◌      
•     
• ◌     
•     
• ◌    
• ◌    

2.1 Description of Characters

     This character is the shortened form of ऐ +0910  
. The glyph shape is derived from Hoernle. Grierson and Kellogg differ from Hoernle in their representa-
tions of this character, but the latter’s form should be taken as normative (see Table 1).. In Seven Grammars
of the dialects and subdialects of the Bihárí Language (1883), Grierson used the glyph ऎ to represent 
. In A grammar of the Hindí language (1893), Kellogg used the glyph  for the character. The shapes used
by Grierson and Kellogg are problematic. Grierson’s use of ऎ conflicts with the existing assignment of the
glyph for +090E    . Kellogg’s form  uniquely represents  , but it is
graphically disjointed from existing Devanagari characters used for representing length variations of /e/: ए
+090F   , ऐ +0910   , and ऎ +090E  
 . Given this, Hoernle’s form  for   is the most appropriate, and original, choice.

◌       This character is the shortened counterpart to ◌ै +0948 -
   .

     This character is the shortened form ofऔ +0914  -
 .

◌      This character is the shortened counterpart of ◌ौ +094C -
   .

     This character is synonymous with ऎ +090E  
 . While Hoernle preferred the shape ऎ for  , Grierson and Kellogg chose a reversed form of
ए +090F   . Although ऎ is already encoded for representing   in Devanagari,
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as Hellingman states, the    cannot be considered a glyph variant of ऎ   since both shapes
will be required in a document that uses Grierson’s scheme for short vowels.7

◌     In Hindi and allied languages, the inherent vowel of the ante-
penultimate syllable is often unpronounced, but this silence is not represented orthographically. In some
languages, this inherent vowel is pronounced. In order to account for this feature, Hoernle introduced the
sign ◌. Grierson described this sign as “the shortest possible utterance”,8 which may be conceived of as
the shortened form of the inherent vowel. For example, a Bhojpuri word for ‘house’ is written as घरवा, in
which the inherent vowel of the syllable र /ra/ is articulated: /gharə̆vɑ/ not /gharvɑ/. The sign ◌ indicates
the distinction: घरवा.

◌     In Hindi, the inherent vowel of a word-final consonant is generally
not pronounced, moreover it is not marked as silent in Hindi orthography using , as is done for
Sanskrit. In Bhojpuri, Magahi, and Maithili, this inherent vowel is often articulated, but this feature is not
represented orthographically. For example, दखे could represent both /dekh/ and /dekha/ (see Figure 9). In
order to compensate for this ambiguity, Grierson introduced the character ◌ to indicate that the inherent
vowel of the consonant is articulated, eg. दखे /dekh/ and दखे /dekha/.

2.2 Character Properties

The properties of the characters in the Unicode Character Database format are:

09xx;DEVANAGARI LETTER SHORT AI;Lo;0;L;;;;;N;;;;;
09xx;DEVANAGARI LETTER SHORT AU;Lo;0;L;;;;;N;;;;;
09xx;DEVANAGARI LETTER REVERSED E;Lo;0;L;;;;;N;;;;;
09XX;DEVANAGARI VOWEL SIGN SHORT AI;Mn;0;NSM;;;;;N;;;;;
09xx;DEVANAGARI SIGN NEUTRAL VOWEL;Mc;0;L;;;;;N;;;;;
09xx;DEVANAGARI SIGN SONANT VOWEL;Mc;0;L;;;;;N;;;;;

2.3 Characters Not Proposed

Grierson and Kellogg used other characters for representing vowel quality in Devanagari. Some of these
characters are idiosyncratic, others may be represented using characters already encoded in the UCS.

      In A grammar of the Hindí language (1893), Samuel Kel-
logg represented the short forms of  and  with  and , respectively. The basis for the two glyphs is a
reversed form of ए +090F   . Kellogg’s glyph for   is proposed for encoding
as     . Although  could be considered atomic form of  , it may be
decomposed as  + ◌ ॆ +0946     .

आ       Grierson uses the character आ  to represent /ă/, as shown in
Figure 10. It marks length reduction of /a/ in antepenultimate syllables in languages such as Bhojpuri. Given
this, it is likely that this character is actuallyआ +0906    + ◌  +0951 
  , as shown in Figure 7.

◌      Grierson uses the character ◌ to mark what he calls the
‘drawled a’ /â/, as shown in Figure 13. This character is a superscript form of ऽ +093D  
. Grierson shows different methods used for marking ‘drawled a’ in Figure 11: दखे ल, दखेऽलऽ,
दखेःलः, दखेअलअ /dekhâlâ/. While Grierson preferred the first method for indicating this sound, the normal
in-line  is used in modern Bhojpuri orthography.
7 Hellingman 1998. 8 Grierson 1883: 20

3



Proposal to Encode Additional Short Vowel Characters for Devanagari Anshuman Pandey

3 Implementation

It may be possible to represent some of the proposed characters using existing letters and signs:

    = ऎ +090E     +
◌ ॆ +0946     

    = ऒ +0912     +
◌ ॆ +0946     

◌      = ◌ ॆ +0946      +
◌ ॆ +0946     

◌     = ◌ॊ +094A      +
◌ ॆ +0946     

Such compositions provide visually representions of the characters, but the semantic values of such charac-
ters are lost. There is no principle by which ऒ +0912     + ◌ॆ +0946 -
     should represent the proposed character    
.

Moreover, such compositions do not account for the typographical details necessary for producing aestheti-
cally appropriate glyphs. The character ◌ै +0948     may be logically produced
by combining two instances of ◌ े +0947    , but the representation requires that
the two instances of ◌े be configured in terms of position and proportion. The case for ◌   
 is identical; it should not be simply considered as the combination of two instances of ◌ॆ +0946 -
    . In the figure below, lines  illustrate the forms of ◌ै and ◌  as produced by
combining constituent graphical elements. Lines  show the correct glyph.

 ◌ ॆ + ◌ ॆ → ◌ ॆॆ
 ◌ ॆ + ◌ ॆ → ◌ 

  

 ◌ े + ◌ े → ◌ ेे
 ◌ े + ◌ े → ◌ ै

 

If the overwhelming attitude is that the proposed characters be rendered as composite characters, then the
characters would be better composed using the proposed ◌     , not with ◌ ॆ
+0946     . This would provide a visually appealing glyph.

    = ए +090F    +
◌     

    = आ +0906    +
◌     

◌     = ◌ा +094A     +
◌     
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Despite such possible representations, the proposed characters should be encoded atomically in order to
capture the semantic distinctions they were originally developed to represent.

4 Annotations of Short Vowels in the Names List for Devanagari

The Devanagari names list in the Unicode Standard contains annotations for characters for short vowels,
which describe these characters as being used for “transcribing Dravidian”. These annotations are likely
derived from ISCII 1991, which states that “the vowels ऎ and ऒ are used in Southern scripts for denoting
vowels shorter than ए and ओ respectively.”9 As evidenced in this proposal, these characters are also used
for transcribing sounds in Indo-Aryan languages. Thus, the annotations for short vowel characters should be
removed from the Devanagari names list or revised to indicate that they are used to represent short vowels
in general.
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Figure 1: The set of Devanagari short vowel letters as introduced in Hoernle (from Hoernle 1880:
3).

Figure 2: The set of Devanagari short vowel letters used in Kellogg (from Kellogg 1893: 4).

Figure 3: The Devanagari vowel letters used in the Linguistic Survey of India (from Grierson 1903:
7).

6



Proposal to Encode Additional Short Vowel Characters for Devanagari Anshuman Pandey

Figure 4: The Devanagari vowel letters used in the Linguistic Survey of India (from Grierson 1903:
7).

Figure 5: Description by Grierson of the short vowel signs (from Grierson 1903: 7).

Figure 6: (from Grierson 1883: 21).
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Figure 7: List of all short vowels and examples of their occurances (from Grierson 1903: 22).

Figure 8: Description of the neutral vowel (from Grierson 1883: 20).

Figure 9: Description of the final sonant a (from Grierson 1883: 20).

Figure 10: Excerpt describing the short a (from Grierson 1903: 24).
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Figure 11: Description by Grierson of the ‘drawled a’ (from Grierson 1903: 48).

Figure 12: Grierson’s method for representing different lengths of  (from Grierson 1903: 22).

Figure 13: Excerpt showing the use of the sign to mark ‘drawled a’. From a specimen of the
Sarwaria sub-dialect of Bhojpuri spoken in south-western Gorakhpur district. Prepared in 1899 by
Pandit Rām-gharīb Chaube (from Grierson 1903: 246).

9



Proposal to Encode Additional Short Vowel Characters for Devanagari Anshuman Pandey

Figure 14: A specimen of Maithili in Devanagari showing the use of    (from
Grierson 1883: 33).

Figure 15: Specimen showing the use of all short vowel signs and   (fromGrierson 1903:
261).
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ISO/IEC JTC 1/SC 2/WG 2
PROPOSAL SUMMARY FORM TO ACCOMPANY SUBMISSIONS

FOR ADDITIONS TO THE REPERTOIRE OF ISO/IEC 1064610

Please fill all the sections A, B and C below. Please read Principles and Procedures Document (P & P) from
http://www.dkuug.dk/JTC1/SC2/WG2/docs/principles.html for guidelines and details before filling this form.

Please ensure you are using the latest Form from http://www.dkuug.dk/JTC1/SC2/WG2/docs/summaryform.html.
See also http://www.dkuug.dk/JTC1/SC2/WG2/docs/roadmaps.html for latest Roadmaps.

A. Administrative

1. Title: Proposal to Encode Additional Short Vowel Characters for Devanagari
2. Requester’s name: Anshuman Pandey (pandey@umich.edu)
3. Requester type (Member Body/Liaison/Individual contribution): Individual contribution
4. Submission date: 2009-09-18
5. Requester’s reference (if applicable): N/A
6. Choose one of the following:

(a) This is a complete proposal: Yes
(b) or, More information will be provided later: No

B. Technical - General

1. Choose one of the following:
(a) This proposal is for a new script (set of characters): No

i. Proposed name of script: N/A
(b) The proposal is for addition of character(s) to an existing block: Yes

i. Name of the existing block: Devanagari
2. Number of characters in proposal: 7
3. Proposed category: B.1 - Specialized (small collection)
4. Is a repertoire including character names provided?: Yes

(a) If Yes, are the names in accordance with the “character naming guidelines” in Annex L of P&P document?:
Yes

(b) Are the character shapes attached in a legible form suitable for review?: Yes
5. Who will provide the appropriate computerized font (ordered preference: True Type, or PostScript format) for

publishing the standard?: Anshuman Pandey; True Type
(a) If available now, identify source(s) for the font and indicate the tools used: The font is available from An-

shuman Pandey.
6. References:

(a) Are references (to other character sets, dictionaries, descriptive texts etc.) provided?: Yes
(b) Are published examples of use (such as samples from newspapers, magazines, or other sources) of proposed

characters attached?: Yes
7. Special encoding issues:

(a) Does the proposal address other aspects of character data processing (if applicable) such as input, presentation,
sorting, searching, indexing, transliteration etc. (if yes please enclose information)? Yes; see text of the
proposal.

8. Additional Information: Submitters are invited to provide any additional information about Properties of the pro-
posed Character(s) or Script that will assist in correct understanding of and correct linguistic processing of the pro-
posed character(s) or script. Examples of such properties are: Casing information, Numeric information, Currency
information, Display behaviour information such as line breaks, widths etc., Combining behaviour, Spacing be-
haviour, Directional behaviour, Default Collation behaviour, relevance in Mark Up contexts, Compatibility equiv-
alence and other Unicode normalization related information. See the Unicode standard at http://www.unicode.org
for such information on other scripts. Also see http://www.unicode.org/Public/UNIDATA/UCD.html and associ-
ated Unicode Technical Reports for information needed for consideration by the Unicode Technical Committee for
inclusion in the Unicode Standard. Character properties are included.

10 Form number: N3102-F (Original 1994-10-14; Revised 1995-01, 1995-04, 1996-04, 1996-08, 1999-03, 2001-05, 2001-09,
2003-11, 2005-01, 2005-09, 2005-10, 2007-03)



C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before?: No
2. Has contact been made to members of the user community (for example: National Body, user groups of the script

or characters, other experts, etc.)? No
(a) If Yes, with whom?: N/A

i. If Yes, available relevant documents: N/A
3. Information on the user community for the proposed characters (for example: size, demographics, information

technology use, or publishing use) is included? Yes
(a) Reference: The characters were used by linguists.

4. The context of use for the proposed characters (type of use; common or rare): Common
(a) Reference: The characters are used to represent short vowel sounds in Devanagari.

5. Are the proposed characters in current use by the user community?: No.
(a) If Yes, where? Reference: N/A

6. After giving due considerations to the principles in the P&P document must the proposed characters be entirely in
the BMP?: No
(a) If Yes, is a rationale provided?: N/A

i. If Yes, reference: N/A
7. Should the proposed characters be kept together in a contiguous range (rather than being scattered)? No
8. Can any of the proposed characters be considered a presentation form of an existing character or character sequence?

No
(a) If Yes, is a rationale for its inclusion provided?: N/A

i. If Yes, reference: N/A
9. Can any of the proposed characters be encoded using a composed character sequence of either existing characters

or other proposed characters? Possibly. Please see section 3 in the body of the proposal.
(a) If Yes, is a rationale provided?: N/A

i. If Yes, reference: N/A
10. Can any of the proposed character(s) be considered to be similar (in appearance or function) to an existing character?

No
(a) If Yes, is a rationale for its inclusion provided? N/A

i. If Yes, reference: N/A
11. Does the proposal include use of combining characters and/or use of composite sequences (see clauses 4.12 and

4.14 in ISO/IEC 10646-1: 2000)? No
(a) If Yes, is a rationale for such use provided? N/A

i. If Yes, reference: N/A
(b) Is a list of composite sequences and their corresponding glyph images (graphic symbols) provided? No

i. If Yes, reference: N/A
12. Does the proposal contain characters with any special properties such as control function or similar semantics? No

(a) If Yes, describe in detail (include attachment if necessary): N/A
13. Does the proposal contain any Ideographic compatibility character(s)? No

(a) If Yes, is the equivalent corresponding unified ideographic character(s) identified? N/A
i. If Yes, reference: N/A




