





The i 18 directed to 1nvite

sﬂzentlon to the communication noted in tho

ok, gt R
. e dsted 16-8-19

this reminder may be returned at once with :
7 - - sp sratus snd uah

information as to— A : : %
\ ; tna oleotrioal w
(1) the stage at which the matter now is,  +

M(z) the date by which a reply may be
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With reference to Government Memo.




of spare copies. I bcg ta;wtuh-i;
(1) The Principal's letter also copies of the Princi)tl'l littcra
R.C.N0.199/19-20 dated 9tH noted in the margin.

August 1919 with copies of

its enclosures. ; =

(2) The Principal's letter I have the honour to be,

* - s‘r e !

N0.994/18-19 dated 1lst ' : : ; sabaienRianis v M Bce:atamy - ﬁhﬁ’!ﬁg,

September 1919, Your most obedient servant, . | . L
‘ : 5. In rewd to. abtainiug tm prcvimu

%W‘ ' Government only for 1tans axcudi‘ng 525 Vy’t«hil

For Director of Public Instruction. a apecisl kind for uccording to inltructians rece

r

Chief Engineer, P. W.D..‘I am dolling '1th.th
S 5

a Civil Offioor acting as a P.W. disburatr' -na

AN
7
sumed the 1nd3=nt as a mhole requircd tgo sancti
_ Government.  Furthermore in your R.C. 3681/19: dated
3
RO r : ' July 1919, I was dcfinitoly tequcuted to buhm 3

for thn scnction of Government,

%. Porheps I should add §©

*®

urgently ahd ps there mAy
ro 1

dvisable for the indent to go through gs gui




b

F' s %
copies of?’xtractgtrom the correspondente with the Chief Engineer, i
Public Works Department.. »
o1l ¢The indent was sent to the Munitions Board for -orpt1n§
and & copy of their reply is enclosed.
3. With reference to your R.0,C.N0.3681/19 dated 9th July
1919, the services of u;. Cartwright are roquifod at home in an
advisory capacity for purchmses on this indent, and also to make
E the inquiries and obtain the detailed information nceessary for
%the preparation of the indent to be sent next year which tIll
include the followintg:- New Power Station Plant, Pumps &nd
Turbines for Hydraulic Engineering Laboratory, comfreseor and
Refrigerator plants for the Mechanical Engineering Laborstory

and machine tools for the workshops.

In view of the postponement of the removal of the

l College till next July, one continuous period of dopgtation e e o

| will probably be now the most convenient.
:

Extract from the letter C.No.994/18-19 dated 20th March 1919 from
the Principal, College of Engineering, Madras to the .Chief Engineer,

P.W.D. (Buildings and Roads) Madras. (Parssl and 2).

- - -

I have the honour to request you will be so good as to
let me know the budget sllotment, 1919-20 for equipment for the
New Engineering College, Guindy.

2. I understand that the College is to deal with the sending
of indents and I should be glad to know the procedure tﬁ:t is to be

adopted.

- - -

Y s
Extract from the letter No. 23 D5-C dated 4th April 1919 from the Fz}*>
Chief Engineer, P.W.D. (Buildings and Roads) to the Prinecipal,

College of Engineering, Madras.

|40 1akns is immedistely aveilable for equi

reply to your letter No
I have the honour to state tha

Yarch 1919,

Engineering College, Guindy for 1919-20 and
demand towards it will be complied with later o
As regards the sending of indents etc., !-iq
execution of the work connected with the oqn e

tions Foard N.P.6=7 of 16-12-17 printed with G.0.No.:

dated 15-1-1918 (& copy enclosed.)

b - -

Copy of the letter No.B-39-24, dated 24th June 1919
troller, (Home Indents & Priority) Indian luniym
to the Pri mipal', Collige of Engineering, mu;', i

-

=

In returning, herewith, duly com’uzivl't‘ih
the indent for stores r"o: the New College of Engir
received with your lottcr 10.199 dntod thl 4th :unt
directed to say that before the hllont is tnapt
Director-General of Stores, London, it should be
prescribed form, the entries being yrtu%odfy
pointed out in para 2 of the }ndtln Munit T
B-39/19, dated the 4tk Jume 1919. A copy
the Director=Ceneral of Stores may kin

Roard.
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zE Description of stores.
_._%‘ -. \required. j
. ~ ‘ i
| 1. Strength of Materials i e e 2 w0
Laboratory. : 1
; | .
1 | Four H. P. 440 volts, D. C. Motor ... ; 14 5 09 1 50 0 O |Motor
!
{ ; BN Rt O
Total ... : i { e 50 0 0
| { ; ——
I1. Electrical Engineering : | -
Laboratory. ‘ . ' (
i {
| Note.—[ Drawings (any kinds of prints) giving : ‘
| full details of construction must be supplied :
| with all electrical mechines in this list. ' i
1 | One “ Chloride ”’ accumulator battery | 1 108710 0 L ig 1,037 10 © | g e o
| consisting of 120 S.L.G. 8 (17 o 0 T £ TS il TRRI .P.f‘:ltl{w::— i = . . : =l
| plate) type cells in glass boxes 48 amperes for 10 hours =480 amperes-hour® dropping to voltuge 153 v per cell. ; e
| complete with all accessories and Rrg s e - s g - e A =15 i
| usual spares but exclusive of acid 244  Do. G M i &o: di 165 v d:: P B e i
and stands. 456 Do momentary peaks without damage. | S P e
Charging rates. Normal 64 amperes.
| Maximum 116 ampores.
| Charging voltage, 2'6 volts per cell. ¢ 3 SRt ek
| (As supplied by Chloride Electrical Storage Company, Limited.) SR sl
2 | Stands for above, complete with Jwet | £60 0 O lset! 50 O O | Assupplied by the Ohloride Electri- : e 5 ¥k
porcelain ipsnhuvrs. v | oal Sterage Company, Limited. 5 :
3 | One two-unit set consisting of two | i , 4 r
7 K.V.A. 1,500 r.p.m. 50 < Cycles ; %
six phase compeund wound rotary f
converters 220 volts D.C. I ,' f
The above machines shall be mounted ‘i ; »
on a combined bed plate and shall ‘ §
be coupled together by meaus of a ‘(’
flexible coupling. Field splitting £
switches shall be mounted on the : e
frames of each mnachine. A pulley : : : ;
11” diameter shall be provided at ok <Py g g i et
one end of each unit and a puolley which are 8’ 1 apart distance il i ; ; S oo e
11” diameter and a half coupling between centre to centre. 2 Lo
73" diameter at the other end of | } 1 250 0 0 1 250 0 0|4 - : 7
ench unt, BN pualie . g
Two potentiometer resistances for 10 X 10 = 384, values J's.'ﬁ ; : CEEats S
220 volts und two series field : . current, as “nearly equal ns ’ . : : TRy
Rheostats. Each potentiometer : possible. wpiy 37 e
. resistance and each series resistance ! - -
| to bave a single way 20 contact b
semi-circular (7” diameter) sliding x g
switch. >
Two starting Rheostats fitted with no :
voltage and overload release coils. | | ‘
One tacheometer belt driven zero to ‘ ,
2,000 r.p.m. $
e :
Ammeters oentre zero 50-0-50 ... L 4 0 0 1 800 Fo:' 'lr-ll:lre current measurement
tom R
- Automatic cut ont o 8 0 0 Maximum current lu u el
. Carried over ... 3 1,361 10 0




Drescription of stores.
: reqmrod : ¢ .
Il. Electrical Engineerlng £ s d kb el
Laboratory—cout. A ,
Brought forward ... 1,861 10 0
", Direct curvent two unit motor 1 280 0 0 ¢ 280 0B dtw B
4  generator set each amnit 10 kw. ‘
| 220 volts. 1,500 .p.m. f
| 2 Ammeters 50-0-50. N
‘ 2 Ammeters 3-0-3. ,
% Two potentlometer resistances for‘ Thmp:,nt’a':hﬁt &uﬂ -?.ot "
220 volts for fields. Each to have be interchangeable with item 3,
a 20 contact 7 diameter semi- | S
circular switch as in item 3.

Two field Rheostats, Each to have a
20 contact 7”7 diameter semi-oircular
switch as above. %

Two starters with no load and over- ;
load release coils. i i

Two automatic cut onts ... :

5 | Stator for A.C. Machine No 688095 1 5 0 0 e 0 BT“,B":‘" gdu”mumni 10th
- ~ No, 52+8, dated 31st July 1913,
6 | Experimental Set ( (B;l.tni;h 'r’m-pm S
(/) Single phase series Motor ' ¢
( Specification). !

The single phase Commutator II!O‘:OI‘ o “gfz;‘g:o .l:dn :d‘:z¥m
when supplied with single Phase : Tastitute 48 Dok Hebbal,
Current at a voitage of 100 and Bangalore, Indis, in 1909,
cycles 25 to be capable of develop- :
ing a continuous outpnt of 7§ b.h.p. 3
without excessive heating or spark- n .
ing when connected up as a com- 5 |
pensated series Motor and running i !
at a speed f 1,000 r.p.m. 3 |

This motor is to be provided wnh 1 200 0 O 1 200 0 O Tz:':m;:“;‘:'ma‘::dm
special stator windings, brush gear ennble itto turn at & speed of ¥,00
and slip rings for experimental :3.::' e;::ia::‘:l:nmﬂﬁ.::
work as explained below and in oty n.:
the remarks column. The stator :';"mm':,";;';;',,':‘;';;

is to resemble that of am induction
smotor its internal cylindrical sur-
face being continuous cxcept for
the slot openings. The stator is to
be provided with what is practi-
cally a two-phase six- pole winding.
I he winding is to be distributed in
slots, there being mot less thao
three slots per pole per phase.
T'he number of turns in each wind-

of them i8 counected in series with |
the armature and the same current |
sent through both, the stator |
ampere turcs are eqnal to the
armature ampore turns. One of the
stator windings will form the ficld
winding proper of the motor,
the other being the compensating
wmdmg

(ii) Direct corrent generator 220

volts 55 k.w. compound
-wound direct coupled to
motor fi}.

Carried over

e

ing is to be such that when either |

e

. equal to that of the arma ure being

( nthe side away frem the

provided,
communtator, cha windmg is to he providod with thro. slin nnr for experimental

pnrposes 80 that three phase currents msy Le oltained

the armature

through the slip rings when the stat r winding is indopontllmly excited with a
continuous current and the armature mech mically driven.

A double set of brushes io be provided each set being mounted.
oendont hrush ring or rocker and capatle of being displaced indepen:
A snitable graduated scale is to be

other.

provided s- that the

lar dis-

placement of each brush set from some standard position (rrdmbly that

corresponding to the normal zonc) may be read off. The brush gear to be
desi in such a manner as to ailow of ss close an us possible of
the brushes of une set towards those of the vther Normally when machine
is being used as a plsin series wound motor only one sct of would be in

vse, the second set being .
of ommbeingumlwiohed in between or alternate with those of the other sot.
The two sets of brushes are to be connected to in terminals.
Each of the stator windings is to be subdivid :
each section ¢ ntaining the same number of turns similarly distribated in core
slote 8o that the three gectivns sre as nearly
equivalent. Bach section is to be connected to an
T:al- there l;d‘::dxt-m:n.l;‘::r u"“‘;tm "i‘ld M 0‘7

Od‘dgno motor to at VoS its »] ut mm
one gection only of the feld winding is in cee (ﬁiop“ _ *
of course used in th: compensating winding).
The direct current generator shall be provid«l wﬁh
Potentiometer for field cirouit, shunt regu stor, switches
with n» load and omlouduiuun when the gener.
Tbndnglul‘hu-loﬁonhﬂlh ovided with the
The two machines shall be n
coupling as i iiull. -

intended for

pouihhohen' etically
* e

?ino three equal sections,

an inde.
ntly of the

O
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Item Ne.

Description of stores,

|
i

quantity
uired.

Number
or

req

10
11
12

‘1i. Electrical Engineering

i

| Blower :

!
!

‘Series Parallel Tramway Controller

{

Mg

15

168
17

18

19

21

22
28

!

' Daddell

| Drilling machine to drill 1” holes ...

| Grinding machine ... Vos =

Laboratory—cont.
Brought forward ...

75 H.P. 220 volts 50 cycle. Three |
phase variable speed commutator
motor. =

Lathe 53" centre 6’ with gap and
hollow spindle.

Bench vices, 6” jaws ... caer]

suitable for 50 H.P. 500 volt
motors with resistances. ;

Duddell’s double projection, heavier
type Ocillograph with accessories. |

Mather Standard Watt-
meter with resistances for pressure |
cirenit. (100, 800, 600 volts) and |
combination shunt 10 amps. to 100 |
amps.

Transformers 2:5 K.V.A.—

67'5 volts low tension ... f
185 volts low tension !

i
220 volts high tension ... 5T

Transformer, high tension, 81,000
volts high tension cyeles 50 LK.W. |
Direct current motor 440 volts, 5|
B.H.P. complete with pulley, slide
rails, starter with no load and
overload release shunt regulator,
ammeter and voltmeter anmount- |

{
.

Direct currevt motor 2 B.H.P. 220
volts, complete with starter, shunt. |
regulator. g

Induction motor with wound rotor
and starter, 220 volts 50 eycle
2 B.H.P. |

Double pole multiple way volt swit-
ches, 4'live points on each side,
with dead points between them. |

Watt meter and voltmeter change
over switches double pole 19 amp.
mounted with six terminals on
each, back connected.

Wing nuts, 3/8” 5

3/8” rod with thread to suit the
winged nuats.

Carried over ...

Wb

0o -

150
60

30
50

20

20

20
20

10

150

42

30

2u

> SCH, = R - BSieg o I < (N

<

[~ TR ~ R S~ e~ e - |

"

The distance between stand and

contre of drill shall be 177" t0 1 9

in order that-switch panels 3 6"
*quere may be drilled in tha
centre, -

Brush Company.

Cambridge Scientific Company.

Do.

Two se windiogs on L.T. side
each 67'5 volts 50 cycles.

Crompton & Co.

o starter with itegno load and
overlond releases must be of the

open type, the connexions may be
raced

without opening the to|
£ o sien o i)
or ors, to o
machines, examine and ’:ﬁs and
start them,
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Gl Description of stores - oo TR

: ; ription of sfores | quuntity Rut' :

2 required. s

Il. Electrical Engineering 2% %
, Laboratory—cont.
' Brought forward ...| .. .. 12,5668 14 0 G

24 | Niorome wire, No.18 .. .| 200b.{ 1 0 0|11 | 10 0 O |Losdon Hisotio Wire Co.

95 | Dr. Drysdale’s A. C. snd D.C. po- 1 {100 00/ 1,100 0 0 ‘umbﬁum a0
tentiometer - including vibration ‘ | T s Bowth - Norwood
galvanometer. i | ™ ; e

26 | Five standard shunts for 5, 20. 1 8 00 1 38 00 Do.

50, 100, 200 amps. respectively for | : | ;
item 25. 1= i

97 | Voit box for measuring high voltages 1 100 0 0 1 100 0 0 ' Dividing box withdi.ls.

| up to 300 volts foritem 25. :

28 | Standard cells 2 pairs for item 25 ...| 2 pairs 210 0|1 pair 5.0 0 _ Do

29  Weston’s 75 milliampere range AC.| 2 314 0] 1 78 0]

| portable milllammeter mcdel 155. |.
30 | Weston’s 250 milliumpere range A.C. | 3 S$14 0} -1 11290
i portable milliammeter model 155.
31 | Weston’s 750 milliampere range A.C. | 3 314 0 1 1180
| portable milliammeter model 155. :

a2 | Weston’s 2 amp. range  A.C. portable | 4 | 316 0] ) 1118 0 | L e
ammeter model 155, “eston listruments, pub.ished

33 | Weston’s 5 amp. range A.C. portable | 4 314 0 1 14 16 0 | | inJunel09,
ampere meter model 155. Ry

3¢ | Weston’s 10 amp. range A.C. ammeter | 4 814 0 |*%1 14 16 0
model 155. : .

85 | Weston’s 50 amp range A C. ammeter | 4 314 0| 1 1416 0
model 155. ’ Sl = :

36 | Weston’s standard voltmeter with 3| 1 8001 1 16 0 0 e et s Ry 101
ranges, 10, 20, 60 volts D.C. or ~ instead of items 24 and 25.

A.C. i

37 | Weston’s 75 volt range portable A.C. | 2 si7:0} i 714 0 i?
volt meter model 155. 1 ,

38 | Weston’s portable model 155, 0-150 | 2 21701} 7 14 0 | { Aaaieapis Reotiie . & S48
range. A . volt meters. : ! lll:b:d'i;'ﬁnullnzo. 8

89 | Weston’s portable model 155, 0-300 | 2 4 0 0 1 8 0 0
range. A.C. volt meters ‘ iﬁ

40 | Weston’s portable model 45 ammeter ) 500 | 10.0 0}

0-5, : i

41 | Weston's portable model 45 ammeter | 2 5 00 1 10 0 0 1 l
0-15

42 Wnsfo_n’s portable model 45 ammeter | 2 5 0 0 1 10 0.0 3o o ot 140k 10 a
025, ©  Catalogue No, 15 Waston.

43 | Weston’s portable model 45 ammeter | 2 5 2 0 1 10 4 © 3 ;

0 50.

44 | Weston’s portable model 45 volt| 3 710 0 1 2210 0
meter 0-150 and 0-300 with double
scale, J

45 | Weston’s millilammeter, 0-1000 mil-| 2 5 00 1 10 0 0
amps moving coil. - i

46 | Weston’s 0-2 amp. range ammeter 0-| 3 500 1 15 0 0
1000 milamps with double scale. ;

47 | Insulated wire 600 megobm 320 1 miles| 16 0 O |imile; 24 0 0 1

S.W.G.

48 Do. 7/16  , |Bimiles|] 50 0 O |lmile| 175 0 O

49 Do. {UET R A 7 coils 2 0 0 lvcoil 175: 00 }.' ;

50 | Flexible to carry 10 amps. ...| 8 coils 3.0 0jleail}: 8.0 011 e

51 Do. 1805 o} 1 cail 10 0° 0{loailf 10.0 0}¢f

52 Do. 10 | tooit | 25 0 0l1cot| 2210 OfJ)

b bt i ONEPIOR GRS <, . 3,436 2 0
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Za‘ ; Description of stores.
5
|
1l. Electrical Engineering
Laboratory—cont.
Brought forward ...
538 | Panels— :
B(l::crds 28 x¥ 9(‘;'44 '\ e
Black enamelled 8 07 x 8’9" 10. | sop onr_laboratory
Slate 2 0" x 8 6”4 ... r : lemn 0 0] b R e B e
| Thickness 2 8 x 10} =i 8lstJuly 1918. ©
e et L0 8 v e :
54 [1}" W.I, pipe 4’ 81" long, both| 86 0 5 0} per 0 O O |Btandardsfor erecting switch board IR
ends tureaded up to 3” externally. lengths. length.' m":::l" =
55 | 1}” W.L pipe 7 6" long threaded | 36 010 0| Per | 18 0 O ' ?
' up to 17 on one end only. lengths. length. o 5
56 | End flange for 1}” pipe (pedestals). | Ome | 1 0 0 Per 1.08 :;:.':';p‘u':: ook ""'“”l So o9
: | dozen. | dozen. switch boards to control 7}
57 | Double head flange for 1}” pipe Five | 110 0] » 71001 H&ia&m Converter set by
2 (pedestals). . | dozen. , in theymw!hlawun wm e
58 |Knd T. of special pattern to hold | 1 dozen. 2.0 0] & + 8 0 0} Novenbes as per our indent
Voltmeter Panel, complete with | 2?' &398. dated 8lst July 161°
boards 2' X 1'. Yor m“;n s d“m I;Tnﬁom
59 | Donble pole double throw quick | 2 dozens. 200 1 48 0 0 ]
break knife switches switch arm
not to be alive when the switch is
off unmounted 50 amps. §
6v |8 double tl k 1 1 2 0 Hm":gm double u‘u.:b
ingle pole double throw quick 0 0 24 0 ,ono pole switch
break knife switches switch arm | i 5 ;:d‘:: single pole switoh will | &
not to be alive when the switch is | |
off unmounted 50 amps. {
61 | Tubular fose holders to carry 508 dozens.! 1 0 0} 86 0 0 ;mmplm W DA S
amps. { ' ! :
of | —_— = 4
Total e 1 ‘e ; e 8,942 12 o 3
|
i
111. Mechanical Engineer- ;
ing Laboratory Appara- g
tus. i
1 | Orsat-Fischer’s apparatus for ana- 1 ! 3 80 1 3 8 (0 |A: Gallenkamp & Co, London.
lysis of flue gases, complete with
rubber bellows, spare stop-cock {
tube with four stop-cocks. { l o, =
2 | Bunsen Jet pump v | 1 010 0 3. 010 0O =
8 | Tollen’s gas measuring and Absorp-| 1 210 0 1 210 0 o
tion Burette. : e = M wids bt " g
4 | Simmance—Abady CO: combustion 1 30 0 O 1 80 0 0| Westminste iotoris
| recorder. ; e ;
5 | Mahler-Cook Bomb Calorimeter com- 1 85 0 0 0 :
plete with bomb, stirrer, platinum,
crucible, pressure gauge and con-
necting tabe, coal press and
thermometers.
6 | Simmance—Abady ‘gas calorimeter 1 o1 7 0
with meter, balance governor, and
all connexions. ‘
7 | Coal testing apparatus, for ascer- 1 12 0 0
taining moisture, volatile mafter, ;
coke, ash, sulphur, bydrogen, car- }
bon, oxygen and nitrogen in coal. .
Carried over

1f any of the items are not n'vuﬂstlb.'!iéii
1f the estimated cost is low items 47 to 58 may be

o

o

20 to 46 ma;

el

L
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)
7; Description of stores. qu:rtit I
= ! %reqnires. e, ; i
s ‘ ! : }
III. Mechanical Engineer- | £ e d P dad
- ing Laboratory Appara- l < ;
i tus—cont. ‘
f | ;
Brooght forward .| .. | . | 10615 6|
] ; i : :
| ; {

8 | Thermometers of jena normal glass, 6 | 2 0 0 1 1 99 .
range 0° to 100° C graduations 1/5. dozen. N

9 Thermometers of jena normal glass, 6 2001 1 10 0/ :
range 0° to 200° C graduations 1/1. i | dczen.

10 Carpenter’s steam throttling calori- 1 410 0 1 4 10 0 | Grifin & Sons, Ltd,, London.
meter, complete. :

il Barlrns univg’rsal calorimeter, com- 1 ql 8 0 0 1 8 00 Do.
plete. :

12 Rosenthal’s calorimeter for liquids, 1 80 00| 1 30 0 0

| complete.

13 | 2-quariz  glass resistance thermo- 2 218 6 1 6?2 0 ;

|  meters for temperatures up to |
| 900° c. |

14 Balance with open bean and brass Bl o Bt 5156 0
pans with eccentric for lifting i
beam to weigh up to 25 1b, ; ;

15 Se: of weights from 1 gramme to 10| lset <= 4 0 0| 1set 4 00

ilograms, |

16 | Set ofground flat weights from % oz. 1 set 110 0| 1eet 110 0
to 7 1b. (10 weights in all of brass). | ;

17 Pair of scale paus of tinned iron with 1 pair 0 3 6 1pair 0 8 6 .
chaivs and hooks, 87 diameter. ’

18 | Bpare glass tubes for Bailey’s Vacnum . 2 0-5 0 3 010 o

| guage tester, supplied on 1916-17 | | . 3
| indent, ; L e
g Total .| . | & 166 11 0
|IV—~Workshop Tools, etc. i
| N.B.—Where machines are specified as electri- ;
i cally driven, the motors are to be wound for i
! 220 volts three phase 50 periods. i | |
1 ' Single horizontsl saw frame to take a | 1 | 80 0 0 1 860 0 O |T. Robinson & Son, Litd, Rochdale.
| log, 80” diameter by 24’ long, com- , . Type H.Y. Sise No. 2.
plete with motor. | -

2 | Cross cut saw bench with sliding 11288 0- 0 1. 08 -0 | T. Robinson & Fon, Ltd., Rochdale.
t.abtlz, 30. take 20” diameter saw, ; | { T AE SRR
motor driven. { i I

3 | Automatic circvlar and frame saw 18 0004 3} 30 0 0 Oliver Machinery Co. Desnsgate,

| sharpener to take circular saws up f | Manchester. i
’ to 46” dismeter. ‘ f ¢

4 ' Wood turning lathe with overhung 1. ] 880 U 1 3 84 0 0  Dempster Moore & Co., Glasgow.

| face plate, 6” centres with 10" bed. : |

5  Wood turning lnthe duplicate of tha' | 1 2880011 . MO0 Do.

| specified in preceding item, but/ : » s
| without overhung face plate. 5 | ’ ' g

6 | Extra headstocks, tailstocks, restsand | 2of each 80 0 0 fz-m; 30 0 0 Do.

| conrtershafts to sunit the lathes in | j ! '»
- the two preceding items. i o 3,

7 | Wood turning lathes, 6 centres, 10’/ 6 | 28 0 0/ 1 168 0 0| Do.
bed, complete with countershaft. | ' '

8 | Sliding, surfacing and screw cautting 3 50 0 0, 1 150 0 O Do.
lathe, 64" centres with 6" bed. E | | :

9 | Sliding, surlacing and screw cuttin 1 60 0 0 1 | 60 0 0  LangJohnstone & Co., Glasgoy.

[ lathe, 63" centres with 6’ bed ang ‘
i variable pulley drive. | ;

10 | Hand turning lathe, compound slide 4 8 0 0 1 182 0 0
rest, back , 43" centres, 12'

‘bed, complete with countershaft. -
Carried over ... . .. St
i b Lo




Ttem No.

Description of stores.

11

—_—
~n

13

18

19

20
21
22

24

25
20
27

V. Workshop Tools,
Otc.c—‘m.

Brought forward ...

| Spare parts for preceding ifem, each
set to consist of: fast headstock, |
loose headstock, compound slide
rest, hand rest, face plate and!
countershaft. ‘

Universal

| horizontal and vertical spindles
Traverse of table; vertical 177,
transverse 18“, longitudinal 7%. |

High speed planing machine to plane |
work 6 x 2 6” x 2' 6” moror
driven._ :

8” geared slotting machine to admit
in height 12” and in diameter 8’ (",

{9” high speed, self acting sht‘\'ping‘
machine, table 12” x 9 x 9. |

20” plain radial drilling machive, |
with reverse motion to spindle, and |
fitted with swivelling table.

Hollow spiudleé screw-cutting pedestal
lathe, 43" centres to take work
2/-8” between centres with seli-
acting feed, 4 jaw chuck, self cen-
treing chuck, hand rest, and tee;
lathe to be driven either by foot

| or power.

| Portab'e internal electric grinder to
grind 834" diaweter holes up to 14"
deep.

Universal portable electric grinder.
Maximom diameter of  whee!
8% 1%

One surface grinder to admit work
about 16” x 10”.

Fitter’s staple Bench Vices with
5”7 jaws, :

Special flasks and metal patterns for
small surface plates and wheel
blanks, in accordance with draw-
ings to be farnished later, to fit
moulding machine supplied by
Messrs., Pickles & Co., and re-
ferred to in our letter to the India
Office R.0. No. 447/15, of 22nd
May 1916. *

Universal twist drill grinder with
attachments to take drills from 0
to 2”.

Screwing machine for tubes and
bolts complete with chaser type
dies from }” to 2 for tubes and
}” to 14" for bolts and arranged
with cutting off apparatus.

Marking off table 4’ 0" x8' 0”

Surface plates 9”x6" .. e

Double chambered tool furnace for
hardeving and tempering.

Carried over ...
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milling machine with '

4 sets
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£ 5

0 | W. Muir & Co,, Manchester.

:
; Dempster Moore & Co., Glasgow.
{

o

| W. Muir & Co., Manchester.
0 ' Jones Burton & Co., Liverpool.

(Q |James Archdale & Co, Ltd,

Birmingham,

0 | George Adam, High Holborn, London.

0 | Alfred Herbert & Co,, Ltd, Type C.

1] Do. Type 1-A.

() | A:A. Jones Pollard & Ehi Ltd
Leicester. i :

0 | Jeshus Heap & Co.
Asiton under Lyne.

| Atias Eng. Co,, New castle. |
| Alfred Herbert & Co.

)
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IV.-Workshop Tools,

; 1 etc.—cont.

. i Brought forward

hammer, 18" stroke, to

o rm———————— —————

i
! with motor and starter.
| 3°0"x6".

| Anvils, over all dimensions about—

80 | Swage blocks, 18” x 18" x 6”

feet of air per minute.

on Earope stores.

.

7 inches.

6 inches).

Smith’s hearths 3’ 0"x3' 0”x
high, complete with troughs,
32 | Roots blower, capacity 600 cubic feet‘ i 35
of air per minute for six black-
smiths’ fires, electrically driven,
complete with motor and starter.
33 Thwaites “ Dwarf” enpola, melting L:ioAs:080:50
capacity 5 cwt, complete with
ganister for lining and motor
driven blower to supply 200 cu'blc

Total

Total cost of this indent
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28 | Electrically belt driven pnenmntw 1 250 0
hammer
work up to 5" diameter, complete

e

(=0 -] o
«w
o o X R

34  Sot of shunt field coils for Lawrence | 1 set of 830
Scott & Co., 2-B.H.-P. Shunt| 4 coils.
wound 220 volt, 88 amps, 1150 | |
R.P.M. motor sena.l No. 12019, 3
supplied on 1908-09 annual indent

35  Plummer blocks for attaching to 20 3 0
columns, with 3-inch swivel bear-
ings, ring labrication and vertical | !
ad,ustment projection to centre,

86 Special Stanchion clamps suitable for 40 010
the above (size of stanchion flange | f
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1 set. |
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80 0

i 60 0 O

20 0 O

S ———

2,661 12 0

e——

7,020 15 0

1

Croft & Perkins, Thorn
Bradford. -,

Correee or EnxaiNEERING,

Madras, 3rd June 1919.
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Note.—Items I (1), 1T (1) and (2) and 1V (35) and (38) are urgently required.
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Engineering at the

8ir Alfred Bourne
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of the notes files below reque
P.W.D. as to whether the abov
- ,

laboratory (3) Mechanical Enginee

* - -
and (4) Workshops 6f the Conqﬁﬁg'.
countersigned by the Gcntroller ,

moreover, would seem to rcquiril;;i“
ofu,v so. far as electrical stoi'p__; a
but, i't is presumed t?at, in mm
trical Bngineer would have beaa*;éi'

Principal, wherever necessary, bef

was prepared by the latter offitc
connection pp.2-4 of G..(;.n.__.am v
In the above ciraumstances, if 1
whether the Home (fmuﬁci‘ 7
info med that the indent may.
whether the indent ncod be
Electrical &zcineonf u.ﬁn.
fef approval, -

GCVQA’ ’
18-9-19l9.
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opinion of P.W.D. on matters of de
seems to me to have been ursﬁﬂly

James must take the responsibilit,

ness and accuracy. S
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