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Close Coupled Turbine Pumps
4 )

\_ J
4CS - 1725 RPM - 60Hz.
TOTAL FF'EE?
MTRS.
CS - 3450 RPM - 60Hz.
(See Indivdual curves for symbol number) }i {
112.5=
*MAXIMUM HEAD 350
Symbol HP Catalog Number 100—] \ \
Number 1 - Phase 3 - Phase 300 ?
1 1/3 34CS5M 334CS5M 87.5 =
2 1/3 34CS6M 334CS6M @
3 1/2 54CS6M 354CS6M 75— 250 i
4 13 34CS7TM 334CS7M _‘ 5 /®
5 1/2 54CS7M 354CS7M 25—l = 1o
6 1/2 54CS8M 354CS8M ’ 200 2 \ @)
7 1 10CS5M 310CS5M = \ \
8 1% 15CS5M 315CS5M 50 — 3 9 \ \
9 1 10CsS6M 310CS6M 150 & =¢) %) 15
10 1% 15CS6M 315CS6M S
11 2 20CS6M 320CS6M
12 1% 15CS7M 315CS7M 100 8
13 2 20CS7M 320CS7M 2 2 \% % \ <
14 3 330CS7M =AWz \2 \2 3 2
15 2 20CS8M 320CS8M 25— ] S\S oy \ ]
16 3 330CS8M 2\~ =
17 5 -—-- 350CS8M 10968
18 3 330CS9M carnomy 0S| T J T
19 5 —— SSOCSQM G.P.M o X 5 N 10 N 15 N 20 N 25 s 30 s 35
cAPACITY 1'9 5'0 812 1 '14 1 '45 1 '77 2'0
(*) For Standard Pumps with ODP motors LS
TME HEAD 50 HZ "CS" SERIES
ggndiv£38&s§§Mol nugbgrl)_IZ. 20T /é@/@
| (9)
360 3
MAXIMUM HEAD T ‘ ( \
Symbol Catalog
Number HP Number 90 =300 % A
*1 2.0 L320CS9M
2 2.6 L330CS9M 75100
3 4.0 L340CS9OM 3 J
4 15 L315CS8M ol
x5 2.0 L320CS8M . _2)
6 2.6 L330CS8M (5)
7 1.5 L315CS7M 45 1=
*8 2.0 L320CS7M 12 !
9 2.6 L330CS7M 1 }7)
10 10 L310CS6M * \ \\, \’ .
u 15 L315CS6M o
*12 2.0 L320CS6M 154 \ \
13 1.0 L310CS5M TR S s
14 10 L315CS5M . cs9 i 1687
CAPACITY - U.S. !
(*) Pump numbers 1, 5, 8 & 12 are the only pump available in single phase 115/230 volt. G.P.M 0 o,y 20 B0 s 40
All of the pumps above are available with stuffing box. CAPACITY s 5 75 1 155 15 115 2 o2 28
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Series: CS ®
60 Hz Performance u r s
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Close Coupled Turbine Pumps

60 HZ - PERFORMANCE & SELECTION CHART
Catalog Tappings TOTAL HEAD
Number e ~ |psi| 86 | 172 | 26 | 433 | 541 [ 649 | 758 | 866 | 97.4 [1083 | 1191 | 130 [140.1 ] 1516
Suct. | Disc. |Feet| 20 | 40 | 60 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 325 | 350
NPT | NPT
1 Phase| 3 Phase CAPACITY IN GPM
34Cs5M | 334cssm| 173 58 | 49 | 43 | 33 | 28 | 24 | 21 | 18 | 16
34cs6M | 33acsem| 1/3 78 | 69 | 63 | 52 | 46 | 41 | 37 | 33
1750\ |54Cs6m [354csem| 172 78 | 69 | 63 | 52 | 46 | 41 | 37 | 33| 29 | 26 | 23
1w |1
RPM ]3acs7m|334cs7m]| 13 104 [ 94 | 85 | 72 | 65
54CS7M|354CS7M| 172 104 | 94 | 85 | 72 | 65 | 59 | 54
54cs8M | 354csam| 172 122 [ 113 ]| 104 | 00 | 82
10cssM | 310cs5M| 1 11 w6101 93] o [85]s82] 8 |77
15CS5M | 315CS5M | 1% 11 |w6|01] 93| o | 85|82 8 |77 75| 74| 72| 72
10cseM |310csem| 1 16 | 152 | 145 | 135 | 128
15CS6M | 315CS6M | 1% 16 | 152 | 145 | 135 | 128 [ 124 | 12 | 15| 11 | 107
3450 \ | 20cs6M |320cs6M| 2 16 | 152 | 145 | 135 | 128 [ 124 | 12 | 15| 12 | 107 | 205|101 ] 907 | 95
RPM 15CS7M |315CS7TM | 1% 205 | 19.6 | 195 | 17.3
20cs7M|320csMm| 2 | 1 | 1 205 | 196 | 195 | 173 | 165 | 16 | 153 | 147
— |330cs7Mm| 3 205 | 196 | 195 | 173 | 165 | 16 | 153 | 147 | 142 | 137 | 133 | 128 | 125 | 12
20cssm|320cssm| 2 265 | 255 | 246 [ 23 | 22
— |330cssm| 3 265 | 255 | 246 | 23 | 22 | 213 | 205 | 108 | 192
— |3s0cssm| 5 265 | 255 | 246 | 23 | 22 | 213 | 205 | 198 | 192 | 185 | 18 | 174 | 168 | 163
— |330csom| 3 325 | 315 | 305 | 286 | 275 | 2655
— |3s0csom| 5 325 | 315 | 305 | 286 | 275 | 265 | 256 | 247 | 238 | 23 | 222 | 215 | 207 | 20
60 HZ - PERFORMANCE & SELECTION CHART
Catalog Tappings TOTAL HEAD
Number up [suct.[pisc. | kPa | 59 [ 119 | 179 [ 200 | 373 [ 447 | 523 [ 507 | 672 [ 747 | 821 | 896 | 966 | 1045
npT | NeT [Meters| 61 | 121 | 182 [ 305 | 381 | 457 | 533 | 61 | 686 | 76.2 | 838 | 91.4 | 99.1 |106.6
1 Phase | 3 Phase @in) | (@in) CAPACITY IN LPS
34cs5M | 334cssm| 173 036 | 030 | 027 | 020 | 017 | 015 | 013 [ 011 | 1.6
34cs6M | 33acsem| 1/3 049 | 043 | 039 | 0.32 | 0.29 | 0.25 | 023 | 0.20
1750 NJ54Cs6M |354cseMm| 172 049 | 043 | 039 | 0.32 | 0.29 | 0.25 | 023 | 0.20 | 0.18 | 0.16 | 0.14
w1
RPM 34cs7M|33acs7m| 13 0.65 | 0.59 | 0.53 | 0.45 | 0.41
54CcS7M|354CS7M| 172 0.65 | 059 | 0.53 | 0.45 | 0.41 | 0.37 | 0.34
54cs8M | 354csam| 172 076 | 0.71 | 0.65 | 0.56 | 051
10cssM | 310cs5M| 1 069 | 0.66 | 0.63 | 0.58 | 0.56 | 0.53 | 0.51 | 0.50 | 0.48
15CS5M | 315CS5M | 1% 069 | 0.66 | 0.63 | 0.58 | 0.56 | 0.53 | 0.51 | 0.50 | 0.48 | 0.47 | 0.46 | 0.45 | 0.44
10cseM |310cseM| 1 1.00 | 0.95 [ 0.91 [ 0.85 | 0.80
15CS6M | 315CS6M | 1% 1.00 | 095 [ 0.91 | 0.85 | 0.80 | 0.78 | 0.75 | 0.72 | 0.69 | 0.67
20CS6M |320cs6M| 2 1.00 | 095 [ 0.91 | 0.85 | 0.80 | 0.78 | 0.75 | 0.72 | 0.69 | 0.67 | 0.66 | 0.63 | 0.61 | 0.50
3450 15cs7M | 315cs7M| 1% 129 | 124 | 1.23 | 1.00
RPM 20cs7M|320cs7Mm| 2 | 1w | 1 129 | 124 | 1.23 | 1.00 | 1.04 | 1.00 | 0.96 | 0.92
— |330cs7™| 3 129 | 124 | 1.23 | 1.00 | 1.04 | 1.00 | 0.96 | 0.92 | 0.89 | 0.86 | 0.83 | 0.80 | 0.78 | 0.75
20cssm|320cssm| 2 167 | 160 | 1.55 [ 1.45 | 1.38
— |330cssm| 3 167 | 160 | 155 | 145 | 138 | 1.34 | 120 | 124 | 1.21
— |3s0cssm| 5 167 | 160 | 1.55 | 145 | 1.38 | 1.34 | 120 | 124 | 121 | 1.16 | 1.213 | 1.00 | 1.05 | 1.02
— |330csom| 3 205 | 198 | 192 | 180 | 1.73 | 1.67
— |3s0csom| 5 205 | 198 | 192 [ 1.80 | 173 | 167 | 161 | 155 | 150 | 145 | 140 | 1.35 | 1.30 | 1.26

NOTE: When pumping hot water over 180°F (82.2°C), check the NPSH available in the pumping system against the required pump NPSH
shown on pump performance curves. Available NPSH must be greater than required NPSH.
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® Series: CS
u r s 50 Hz. Performance
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Close Coupled Turbine Pumps

50 HZ - PERFORMANCE & SELECTION CHART
Catalog Tappings TOTAL HEAD
Number hp ~ |psi| 86 [172| 26 | 433 [ 541|649 | 758 | 866 | 97.4 [1083] 1191 130 [140.1] 1516
Suct. | Disc. |Feet| 20 | 40 | 60 | 1200 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | 325 | 350
NPT | NPT
1 Phase | 3 Phase CAPACITY IN GPM
L310CSEM| 1 85 | 80| 75 | 65 | 60 | 55 | 50 | 45
L315CS5M| 1.5 85 | 80 | 75 | 65 | 60 | 55 | 5.0 | 45 | 40 | 35 | 30 | 25 | 20 | 15
L310cseM| 1 110 | 105 | 100 | 93
L315CS6M | 1.5 120 [ 105 [ 00| 93 | 90| 83 | 78 | 73 | 68 | 63
L2ocseM [ L32ocsem| 2 120 | 105 [ 00| 93 | 90 | 83 | 78 | 73 | 68 | 63 | 58 | 50 | 45 | 40 2900
L315CS7M| 1.5 148 | 143 | 140 | 130 | 128 RPM
L330CS7M| 2.6 148 | 143 | 140 | 130 | 128 | 120 | 126 | 120 | 205 | 100 | 95 | 90 | 85 | 80
1
Loocs7m|iszocstm| 2 | 4 [ 1 148 | 143 | 140 | 130 [ 128 | 120 | 126 | 120 | 105
L315CS8M | 1.5 19.0 | 188 | 183
L330CsaM| 2.6 190 | 188 | 183 | 175 | 170 | 165 | 16.0 | 155 | 150 | 145 | 140 | 133 | 130 | 123
LoocssM|[L32ocsem| 2 190 | 188 | 183 | 175 [ 170 | 165
L2ocsoM [ L320csom]| 2 228 | 223 | 218 | 205
—  [L330csom| 2.6 228 | 223 | 21.8 | 205 | 200 | 193 | 188
—  |L340csom| 4.0 228 | 223 | 21.8 | 205 | 200 | 193 | 188 | 180 | 17.0 | 165 | 158 | 150 | 14.3 | 135
50 HZ - PERFORMANCE & SELECTION CHART
Catalog Tappings TOTAL HEAD
Number up [suct.[ pisc. | kPa | 59 | 119 | 179 [ 209 [ 373 | 447 | 523 | 597 | 672 [ 747 [ 821 | 896 | 966 [ 1045
wpT | NPT [Meters| 6.1 | 121 | 182 | 305 [ 381 | 457 | 533 | 61 [ 686 | 762 | 838 [ 91.4 | 99.1 |106.6
1Phase | 3Phase @in) | (@in) CAPACITY IN LPS
L31ocssm| 1 054 | 050 | 047 [ 041 | 0.38 | 0.35 [ 0.32 [ 0.28
L315CS5M| 1.5 054 | 050 | 0.47 [ 041 | 0.38 | 0.35 [ 0.32 | 0.28 | 0.25 | 0.22 | 0.19 | 0.16 | 0.13 | 0.00
L310csem| 1 069 | 0.66 | 0.63 | 058
L315CS6M| 1.5 069 | 0.66 | 0.63 | 058 | 0.56 | 0.52 | 0.49 | 0.46 | 0.42 | 0.30
LoocseM|L320csem| 2 069 | 0.66 | 0.63 | 058 | 0.56 | 0.52 [ 0.49 | 0.46 | 0.42 [ 0.39 | 0.36 | 0.31 | 0.28 [ 0.25 4900
L315CS7M| 1.5 093 | 0.90 [ 0.88 | 0.82 | 0.80 RPM
L330CS7M| 2.6 093 | 090 | 0.88 | 082 | 0.80 | 0.75 | 0.73 | 0.69 | 0.66 | 0.63 | 0.59 | 0.56 | 0.53 | 050
1
Loocs7m|izzocsm| 2 | 4| T 093 | 090 [ 0.88 | 082 | 0.80 | 0.75 [ 0.73 | 0.69 | 0.66
L315CS8M| 1.5 119 | 118 | 1.15
L330CSs8M| 2.6 119 | 118 | 1.15 | 120 | 1207 | 1.04 | .00 | 0.97 | 0.94 | 0.91 | 0.88 | 0.83 | 0.82 | 0.77
LoocssM|L320csem| 2 119 | 218 [ 115 | 110 | 1.07 | 1.04
L2ocsoM|L320csom| 2 143 | 140 | 1.37 | 129
L330csom| 2.6 143 | 140 | 137 | 129 | 126 | 121 | 1.18
L340CSOM| 4.0 143 | 140 | 137 | 129 | 126 | 1.21 | 118 | 113 | 1.07 | 1.04 | 0.99 | 0.94 | 0.90 | 0.85

NOTE: When pumping hot water over 180°F (82.2°C), check the NPSH available in the pumping system against the required pump NPSH
shown on pump performance curves. Available NPSH must be greater than required NPSH.
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Series: CS

Features

burks
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Close Coupled Turbine Pumps

BURKS exclusive unique regenerative type turbine pumps

are designed to handle clear water and many other non-
abrasive, lower viscosity liquids on high pressure, low capacity
applications with the greatest possible efficiency.

BURKS is the only turbine pump with Life-Lok ® External
Impeller Adjustment feature that allows readjustment of impeller
without disturbing piping, disassembling pump or replacing
parts. Gives up to 40% longer service life than turbine pumps of
other designs.

* Self-Priming

» Compact, Space-saving size

* No coupling - eliminates misalignment problels

» Dependable carbon/ceramic mechanical shaft seal for
temperatures to 225°F (107°C).

 Bronze impeller with Monel blades - the only moving part

 Bronze raceway with cast-in vortex pockets - will not vapor
lock

 #303 Stainless Steel pump shaft

« Easy to service MATERIALS OF CONSTRUCTION
PART BRONZE ALL STAINLESS
» Every pump factory tested EITTED BRONZE STEEL
* Available Bronze fitted, All Bronze, Stainless Steel Frame Cast Iron Bronze #316 Stainless
Case Cast Iron Bronze #316 Stainless
Impeller Bronze Bronze #303 Stainless
(Monel Blades) | (Monel Blades)
Raceway Bronze Bronze #303 Stainless
Shaft #303 Stainless | #303 Stainless | #303 Stainless
Shaft Seal |Carbon-Ceramic|Carbon-Ceramic|Carbon-Ceramic
SS - Buna-N SS - Buna-N SS - Buna-N
J

MAXIMUM OPERATING CONDITIONS

TEMPERATURE 225°F (107°C)
(For Standard Buna-N Seal)

INLET PRESSURE
CASING WORKING PRESSURE

100 PSI (689kPa)
250 PSI (1723kPa)

MOTOR INFORMATION
ACS Series:
Single Phase motors are 115/208-230 Volt, 60Hz, 1750RPM
Three Phase motors are 208-230/460 Volts, 60/50Hz,
1750/1450RPM

CS Series:

Single Phase motors are 115/208-230 Volt, 60 Hz, 3450RPM
Three Phase 1, 11/2 & 2HP. - 208-230/460 Volt, 60/50 Hz.,
3450/2900 RPM

Three Phase 3 & 5 HP - 208-230/460 Volt, 60 Hz, 3450RPM

Standard pump motors have open drip proof construction and
are rated with jet pump service factors for continuous duty
operation at all ratings shown.

Single phase motors are capacitor start/induction run with buit-
in overload protection.

Three phase motors require a magnetic type starter which
provides full 3-leg overload protection. Failure to use the correct
starter and overloads will void the warranty.

FOR TEMPERATURES TO 500°F (260°C).
Series CS Pumps are available in a Jacketed Seal Cavity
design for pumping hot oil, hot water and heat transfer
fluids in common use in high temperature heating or cooling
applications. This feature greatly extends seal life in high
temperature applications. To order, add suffix “J” to pump
catalog number for temperatures below 400°F (204°C) and add
suffix “JK” to pump catalog number for temperatures over 400°F
(204°). Example: 15CS5MJ. See Section on High Temperature
Pumps for more information.

SECTION 5C

PAGE 4
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® Series: CS
u r s Dimensions

WWW.Cranepumps.com

Close Coupled Turbine Pumps

T (T ) PN
| | " DISCHARGE \ |
( - ~ ~ |
I 174"
SUCTION
C I o G {
H
o 1 1
u-sLots 7| | — J — J —
11732 (8.7) X 7/8 (22) D A ~——K 471‘7
DIMENSIONS IN INCHES
Tappings
1PH 3 PH
: Disc. | Suct.| 1 PH 3 PH 1PH|3PH E F
Series| HP NPT | NPT A A A A B C c D|E (S.S) F (S.S) G H J K
. . (S.S) (S.S)
(in) | (in)
4CS 1/3 1 1%, | 17% | 18%6 | 163 [16%6| 6% 6% 6% | 3| 9| 9% |1%]| 1% | 6% | 3% | 2% | 3%
1/2 1 1%, | 17% | 18%6 | 16% |16%6| 6% 6%s 6% | 3| 9| 9% |1%| 13 [ 6% | 3% | 2% | 3%
1 1 1% | 18%s6| 18% | 18%6 | 18% | 6% 6%s 6% | 3| 9| 9% |1%]| 1% [ 6% | 3% | 2V | 3%
1% 1 1% [19%6| 19%2 | 19Y%6 | 19% | 6Y%2 | 8% | 6% | 3 | 9 | 9% | 13| 1% | 6% | 3% | 276 | 3
CS 2 1 1% | 19%s 20 19%6 | 19% | 6% | 8% | 6% | 3 | 9 | 9% | 13| 1% | 6% | 3% | 276 | 3
3 1 Wa | o | e 19%6 | 20 6% 6% | 3| 9 | 9%s6 |1%| 1% | 6% | 3% | 2%6 | 3%
5 1 1Y, i 20%6 | 21% | 6% 6% | 3| 9 | 9% |1%]| 1% [ 6% | 3% | 2% | 3%
DIMENSIONS IN MILLIMETERS
Tappings
- 1PH 3PH
Series | Hp |Disc.[Suct. [LPHIZ, 3 PHI ) g JIPHISPHE 5 g T E L E [ Pl | v | 3|k
NPT |NPT| A A c c (SS) (SS)
) . (S.s. (s:s)
@in) | (in)
4CS 1/3 1 1v4 | 447 | 459 | 415 | 427 | 165 | 168 | 168 | 76 | 228 | 240 | 44 44 1171 | 89 62 82
1/2 1 1v4 | 447 | 459 | 422 | 427 | 165 | 168 | 168 | 76 | 228 | 240 | 44 44 1 171 | 89 62 82
1 1 1%, | 465 | 476 | 465 | 476 | 165 | 168 | 168 | 76 | 228 | 240 | 44 44 | 171 | 89 62 82
1% 1 1%, | 484 | 495 | 484 | 495 | 165 | 223 | 168 | 76 | 228 | 240 | 44 44 | 171 | 89 62 82
Cs 2 1 1%, | 496 | 508 | 484 | 495 | 165 | 223 | 168 | 76 | 228 | 240 | 44 | 44 | 171 | 89 | 62 | 82
3 1 s | - - | 496 | 508 | 165 | --- | 168 | 76 | 228 | 240 | 44 | 44 | 171 | 89 | 62 | 82
5 1 1Y -—- | 531 | 543 | 165 | --- | 168 | 76 | 228 | 240 | 44 44 | 171 | 89 62 82
A strainer, approximately 20 mesh, should be installed on the suction side of the pump to prevent chips,
scale or hard foreign particales from entering the pump and damaging the raceway and impeller.
SECTION 5C
CRANE | PUMPS & SYSTEMS ot
® DATE 9/08

A Crane Co. Company  USA: (937) 778-8947 « Canada: (905) 457-6223 -« International: (937) 615-3598



Series: CS ®
60 Hz Performance u r s
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Close Coupled Turbine Pumps

LIQUID: 1.0 SP. GR.
TOTALJHEAD SERIES 4CS5 & 4CS5M IMPELLER:SA-9788-5
MTRS. ) FEET ALL MODELS UTILIZE MOTOR SERVICE FACTOR RACEWAY:9789-5
SIZE: 1 x 11/4
SINGLE PHASE THREE PHASE
200 (D) 34cssM 334CS5M
600
175
500
150
125 af 400 40
% EFFICIENCY
100 = \
300 30
o
[IT] >=
75 - = O
3 b4
200 2 -0 20 W
L o
50 = & =
o i
T =
100 1 -l 10 o
25 - X
&
i L
o o 10969-1 o
CAPACITY -U.S. |
G.P.M. 0 1 2 3 4 5 6 7 8
'l 'l 'l 'l 'l 'l 'l 'l 1
CAPAGITY T T T T T T T T 1
LPs .04 .10 .16 22 29 35 42 48
LIQUID: 1.0 SP. GR.
TOTALHEAD SERIES CS5 & CS5M IMPELLER: SA-9788-5
MTRS.J FEET ALL MODELS UTILIZE MOTOR SERVICE FACTOR RACEWAY: 9789-5
SIZE: 1 x 11/4
SINGLE PHASE THREE PHASE
200 (@) 10cssm 310CS5M
15CS5M 315CS5M
600
175 o
500
150
1254 400 40
3450
RPM 100
300 30
o
L >
75 - = O
3 =4
200 2 - 20 W
L O
50 - g &
(@] w
T =
100 1 - 10 9
25 - =
o
m
o o 10968-1C 0
CAPACITY -U.S.
G.P.M. 12
Il 1
CAPACITY ' !
L.P.S. 72
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burks

WWw.Cranepumps.com

Series: CS

60 Performance

Close Coupled Turbine Pumps

LIQUID: 1.0 SP. GR.
TOTALHEAD SERIES 4CS6 & 4CS6M IMPELLER: SA-9788-6
MTRS.}FEET ALL MODELS UTILIZE MOTOR SERVICE FACTOR RACEWAY: 9789-6
SIZE: 1x11/4
SINGLE PHASE THREE PHASE
200 (2 34csem 334CS6M
(3) 54cs6M 354CS6M
600
175«
500
150 =
125« 400 40
—%—’FIQENCY
roo] /
300 30
o
g 'Q w >
75 - N = o
~ 3 =
200 2 - 20 X
MINIMUM w o
RECOMMENDED——=4 2] i
50 = NPSH o L
o 1|
L =2
100 1 - 10 ©
25 P _BHP <
NPSH REQD @
0 o o 109692 o
CAPACITY - U.S.
G.P. M. 0 2 3 4 5 6 7 8
L L L L L L L I
CAPACITY v v ' ' ' ' ' !
LP.S 18 24 .30 .36 42 48 54
LIQUID: 1.0 SP. GR.
TOTAL JHEAD SERIES CS6 & CS6M IMPELLER: SA-9788-6
MIRS. ) FEET ALL MODELS UTILIZE MOTOR SERVICE FACTOR RACEWAY: 9789-6
SIZE: 1x11/4
SINGLE PHASE THREE PHASE
200 (9) 10cseM 310CS6M
15CS6M 315CS6M
600 () 20csem 320CS6M
175 o
500
150 =
125 auf 400 MINIMUM
= ECOMMENDED % EFFJCIENCY 40
NPSH
/ 3450
100 =
300 k 3 30 RPM
'
i) >
75 - = o
‘ b4
200 2= 20 X
- w
| i 5
50 = (£ &
‘ g L
°
100 ! 1 - 10 &
25 - ‘ <
&
NPSH REQD | §
0 - Z) o 109682c |
CAPACITY - U.S.
G.P. M. 0 6 8 18
L L I
CAPACITY ' v '
L.P.S. 45 1.09
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