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This RFB-24 compressor, rated 3900 hp at 5320 rpm; will be driven
by a Turbodyne steam turbine, which has a design speed range of

4400 to 6070 rpm. The main drive coupling will be a Zurn 103 FEL
Amerigear coupling. - .

The predicted torsional natural frequencies are:

Mode - Frequency, cpm
1 - o 3,650
2 ‘ 23,040

This unit will be satisfactory torsionally.
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The rotor syétem of this oentrifugal compressor was anaiyzed
for lateral natural frequency response,

This rotor system 18 of a single stage, overhung mass design’
and includes half of the complete drive coupling (Zurn 103
FEL Amerigear). In service, this rotor system is designed
to operate continuously between 4400 and 6070 RPM.

" The theoretical analysis indicates a first bending mode to
occur at 7885 RPM. This 18 based on the realistic assump-
tions of total equivalent dynamic support stiffnesses .of
600000 and 200000 1bs/in for impeller end and drive end

~ bearings respectively.

. Considering both lateral natural frequencies and operating
speed range, this compressor rotor aystem will operate ' satis-~
- factorily.
tbf
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BROWN & ROOT fnc. wouston, TE;AS T(«T@BJ ECI:E);;OS

STEAM TURBINE DATA SHEET For il
TURBINE TO MEET PURCHASERS' SPEC. S~50.03-01

SPEC. NO

149-M~15-DS

“THE " Pewes wenoveco S2LS  Nowe /73 | ol o2 |+

cuent.C ECANESE CHEMICAL CO, 1
oesTINATION_3/ SH 0L, T X A S 2
VTSTEAM TURBINE _F D, FAMN 3
ITEMPT-[2 2.2 NO.REQ'D. O/ & 08B NO.E_/E_Q_(LZS 4
DRIVEN EQUIPMENT CORCE D DRA T Fael 5
THRU GEAR f\E:b\JcCR 6

. OPERATING CONDITIONS 7
ITEM-COND: KP‘TEDLSIGN NOTMAL  MINIMUM 8
HORSEPOWER: 4490 - 284 9

SPEED {rpm): <’~7M______ 4120 10
INITIALPRESS (psigt 240 1250 240 240 4
INITIAL TEMP (Fr): SAT, |SAT, _SAT. SAT, 12
EXH PRESS (psig/in.Hg.abs): § § | 55 50 4.0 13

EXH TEMP (Ftt): sSAT SAT. SAa 7. 14
HAND VALVES OPEN: * ] L 15
WATER RATE: o o 16
MAX.CASING PRESSURE (psig) 17
MAX.ALLOW.PRESS.EXH.END (psig) 75 ‘ 18
INDOOR outpoor__ X ROOF: Yibe - No 19
WINTERIZATION: ¥% - No 20
DUTY:cont._X_imermit stand by neslye K 7 é 0 21
STEAM COST:$/MH PAYOUT PERIOD (yrs) 22
23

CONSTRUCTION FEATURES 24

TYPE wvert noriz. X NO STAC =S:single X mult 25
ROTATION(from gov end):cw : YES %
GOVERNOR:mech__ hydr oilrelay NEMA class ! 2 27
CONTROL: W pOopWARD PG ~ PL_ 28
. 29
GOVERNOR VALVE TYPE:single X © mult 30
AIR HEAD FOR INSTRUMENT CONTROL JACK SCREW 31

Range 40 % below <} 7 6O rpm 32

Max. rpm@ 500 AT /.S psig-Min rpm @ 2&5 AI 3 psig 33

HAND SPEED CHANGER:range $"007 max rpm 2§50 min rpm 34
TRIP.-THROTTLE VALVE:separate ¢ O M B A D 35
Remotetrip Y £ 5 SpLENDI ActuationDE. ENE/'\’GIZ@D:}G
Othertrip ([ O C p\ L Actuation VAL
Other trip EAMELTL e NCY Actuation MECH , (z 0V 38
SOLE PLATE YE &  BASE PLATE FURNISHED BYVECADOR 39
Turbine Turbine & Gear Driven Eqgpt. 40

STEAM INLET:rating [0y facing R orient RT, (yp__ 4

EXHAUST: rating /S () facing R F orient{_ £T* SIDE 42
X DRAINS: no. type & size i 43
¥ VENTS: no. type & size 44
X WATER CONN: no. type & size 45
X LUBE OIL INLET: no. type & size 46

* LUBE OIL QUTLET: no. type & size 47

" $ SEAL STEAM CONN: no. type & size 48

X GLAND DRAIN CONN: no. type & size 43

¥ INSTRUMENT CONN:  no. type & size - - 50

A OTHER CONN:service 51
type & size 52 .

63

W T Mo aw.lE  wm  ca e meeee & DB ) AZAD

NO. OF STAGES SINGLE

MANUFACTURER VZBDD}/AIL‘
TYPE&SIZE 202 WHE

SERIAL NO: A
QUOTENO._.50d- 2/6-7&/ DATE 7.¢. 2
PURCHASE ORDER NO. 022 DATE O
CONSTRUCTION FEATURES (cont.)
COUPLING:make B _GEAQR, Ve /‘/D OR
Mount Coupling Half: Y’ E S No : ; 3
Lubrication:__. Mounting: TAPEKCD I\/E'J"IA

Fumnishedby: GEAR VEN DOR.
INSULATION: ‘- No type /A/Su( S7UDS F&/EAJ
JACKET: ___ ¥WW-No  type
GEAR UNIT:required -)}@?tvpe SINGLE HELICAL

G BY PUuRCHASER,

TURBINE SPECIFICATIONS

.

p N

ROTOR TYPE :solid builtup ¥

SPEED(rpm):max.aliow 5—000 Ist eritf trip _5:5'@0
NO.AUTO VALVES: «— TYPE LIFT:cam  ——  par =—

BEARINGS: radial type & size SPLIT SLESV L  [aURNAL
THRUST:type & size Bﬂ-(—(—
PACKING TYPE:end glands CR2204) 8//‘ 'L
I nterstage Diaphragms NONE )
MATERIALS: TR0 -
Steam Inlet Parts CA/ZGD/\} sEet. - Co
Casing_C . S/Eé(.- snatt_ Mo Kbrcco Ao Y
Nozzles Nozzle Rings S S,
Wheels 22 ‘ S “£{. Blading RYRY
Shrouds S. g, Gov. Trim Valve  J, 5 .
Labyrinths NOMNE

Shaft Material Under Packing Sy S, — /2 CL.

Applied By:spraying )(‘ plating — .
NET WEIGHT: SHIPPING WEIGHT: -+
ROTOR WEIGHT: 'S
WEIGHT HEAVIEST PIECE FOR MAINT: &
LUYRNISHED BY OrHeEss
GEAR SPECIFICATIONS
ANUFACTURER DESIGNATION —
SEPARATE '
NO.OF REBYCTIONS RATIO
CL. to CL. OF FTS FACE WIDTH
TYPE OF BEARINGS™.__ TYPE LUBR
AGMA GEAR:service factor type

ROTATION L.S.(from gov end):c, cew *
SPEED OF L.S.{rmpl; '
LUBRICATION: N\
NET WEIGHT: SHIPPING WElGHI\_.
WEIGHT HEAVIEST PIECE FOR MAINT: =
MATERIALS:

Case Shaft .

Case Pinion
Brgs

P orin s
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BROWN & ROOT, Inc.

HOUSTON, TEXAS

Ei 5
o A 149—M—15 DS
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BROWN -BILY

Item No. VPT-1222

GEAR SPECIFICATIONS (cont.)

cO ake

type

Mount Coupling

/‘ .

s}

Lubrication:

Furpi Vi

H W N -

tUBF OIL SYSTEM

TYPE:

~ O o

\

—.BY _OTHERS,PRESSURIZED s

PRESS(psng) driver gear control 9
System Design R.V.Set 10
SCHEMATIC DIAGRAM: 11
GPM:turb gear control oil 12
Driven Equipment . 13
MK.\IN PUMP:make type 14
Casing Mat'l. Flanges 15
Speed gpm 16
Driver hp 17
Coupling 18
Location Control 19
AUX.PUMP: make type 20
Casing Mat'l, Flanges 21
Speed gpm_ 22
Driver hp 23
Coupling 24
Location Control 25
COOLER:no. make location 26
Duty Surface Water (gpral_______ 27
Shell: o.d. thickaess des.press. 28
Tubes: o.d. length bwg no. 29
" Material: shell channet tubes. 30
Switch Valve: make mat’l. 31
" FILTERS:no make type 32
Casing Mat'l. Flanges 33
Design Press AP Micron, 34
Switch Valve:make mat’l. 35
'RESERVIOR: location size 36
Retention Materiat 37
Flanges Interior Coating 38
Heating Coil 39
Insulation Supports- 40
41
NET WEIGHT. SHIPPING WEIGHT 42
43
INSP‘ECTION & TESTS 44
Required Witnessed 45
ltem Yes No Yes No 46
Shop Inspection G D E D 47
Mechanical Run E a x a 48
Performance oA O 49
Bearings {Post Run) ® O E{ a 50
Auxiliary Equipment o M O O
With Gear Y| 0 T 62
Hydrostatic E 0 E 0
Other a o o a
Comment .; 55

,FOR soLeE PLATE

INSTRUMENTATION
CONTROL PANEL.

______‘l_‘iﬂ__o__lumished by
INSTRUMENTS , MAKE SIZE

STEAM INLET PG VALVED & PLLG

STEAM CHEST PG VAaLuGD ¢ PLUC>

15t STAGE STEAM PG

EXHAUSTSTEAM PG \ALUBD & PLUG-

LO

as
&

TION

L.O. PRESS at PUMP e €
L.O.PRESSatBRGS — b
OIL FILT. PG&MANIFOLD - ﬁ“;

BRG.TEMP.

L.O.to COOLER
L.O.from COOLER
C.W.to OIL COOLER
C.W.from OIL COOLER
G.G. L.O. RESER.
FLOW INDICATOR
LOW L.O. PRESS.ALARM
AUX.'L.O. PUMP RUN ALARM
THROTTLE VA TRIP ALARM
TACHOMETER:vibratingreed N O electrical _YE:S__';‘_

IN_EA. BRNG DRAW __

SPEED TRANSMITTER: __ & NO . type PICKUP _ONLY
READ- 00T BY
CODES CeELaNEseE

Py

TURBINESﬂéZ ELEC: class_%_ group=22 _giv_&- '
PENEY 8.3/ 3 vesseLs: EXCHANGERS:_~—

GEAR: S/ &/.5 4 ,;:.’

ALLOWABLE PIPING FORCES & MOMENTS

INLET FLANGE EXHAUST FLANGE
A

I Force Moment V¥ Force Moment V
ib. ft.-1b. ib. ft.1b. 3
PARALLEL TO SHAFT =3
VERTICAL *
HORIZ. 90° TO SHAFT *
UTILITIES o
STEAM AUX:inlet psig FttEXH psiglin Hg abs ‘=

ELECTRICAL POWER:_L GO v___ 7 ph Q__cv
CONTROL: (2o /[ oh_ G0 ey
COOLING WATER:temp___ (2 F.press___5 O psig
INSTRUMENT AIR (psigh:_J O ___SERVICE AR (psighi. 7.0 ___

EXCEPTIONS TO SPECIFICATIONS ..
LTEns ppeelsr X ro SE (omprersr
Sy JORBODYNE AND RETURNED, i
(1) TuRBs Dy s 7700 FoRMSH AsRFAX 5
SENSoK, PURCH., TO FURAMSH
AION1 TOR  AND yNSTALL REIIpTES

(2) WATER cool £ BEARING HovSiNGg To BE

PLOGGED NOTES

51(3)’I‘urbine to meet Purchaser's General Pur-

pose Steam Turbine Specificatiors
S-90.03-01.

54(4 ) PATED +NRMAL RLECR To AR bu PARA 4A+4{-B

[N SULAQTIaN
MO PUSITIONING SCREW S

CLiPs REQUIKED.
RERDL

- A .
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BROWN & ROOT Inc. wouston, rexas T(W(@ﬁ')gh ER-0995
) ' SPEC NO
STEAM TURBINE DATA SHEET fFor PT-127%t 3
TURRINE TQ MEET_GENERAL PUBCHASERS' SPRCTFTCATTON §-50.03-01 |>+0 M147DS
BVJHK '/’ 7/7yREV'EWED APPROVED /3C-§ DATE //’/3 Suy.__ ] - T S ;
cLentCELAMNESE CHeEMICAL CO 1 MANUFACTURER T URBOP YA/~
pesTinaTion_Bl $toP TE x A S 2 TYPE &SIZE 293 WVK
UNITZTEAM TURBINE I.D. FAN 3 SERIALNO.
ITEMDPT (223 NO.REQB.ONE JOBNO.FR-099§ 4 QUOTENO. 30-72| L-74- _ DATE Y</7
DRIVEN EQUIPMENT JAIDU CED DRAET F AN 5 PURCHASE ORDER NO. .S 00 L L. DATE )
THRU GEAR REDUCER 6 ;
OPERATING CONDITIONS 7 CONSTRUCTION FE URES( Yy
. & v Go I\YB R
ITEM-COND: RATED |DESIGN NORMAL  MINIMUM 8 COUPLING:make .
HORSEPOWER: [ | | & 732 9 Mount Coupling Ha¥: Yes k3
SPEED (rpm): 4760 4025 : 10 Lubrication:__~ __  Mounting: /& ’:! ; TEALER
INITIAL PRESS (psig} ~ § QO Ls0 L 00 Lop 1 Furnished by: 66/—)R VENDHOR .
INITFAL TEMP (Fet): 750 (750 . 750 _ 7.5 (O__ 12 INSULATION: _Yes wpe STUDS TO BeE '
EXH PRESS (psig/in.Hgabs): 55 | 55 SO £ (0 13 JACKET: Yes- o type
EXH TEMP {Ftt): SAT SAT, SAT. 14 GEAR UNIT:required YES type SiNNGLE He Lt rm,
HAND VALVES OPEN: ~ o 15 BY PURLELASER .
WATER RATE: ~ . 16 TURBINE SPECIFICATIONS o
MAX.CASING PRESSURE (psig) 650 17 NO.OFSTAGES DNE& .
MAX.ALLOW.PRESS.EXH.END (psig) A 18 ROTOR TYPE:solid puiltup .~
INDOOR ouTDOOR__ X ROOF: X% - No - 19 SPEED(rpm):max.allow 5D QQ Isterit¥ o 50D
WINTERIZATION: ¥es - No 20 NO.AUTO VALVES: TYPE LIFT:cam  ——  par —
DUTY:cont._l__/_imermit stand by hestyr § 2 60 21  BEARINGS:radial type & size SPLIT SLOCEVE :Tbo/(NA(;_
STEAN COST:$/Mf PAYOUT PERIOD (yrs) 22 THRUST:type &size TI1LT PAD THRYST
23 PACKING TYPE:end glands_ CARBON  RING
CONSTRUCTION FEATURES 24 Interstage Diaphragms N DN &
TYPE wvert horiz, X NO.STAGES:single)(. mult 25 MATERIALS:
ROTATION({from gov end):cw @iE 5 26 Steam Inlet Parts  C A RBo f\) N 765L
GOVERNOR:mech__ - hydr oil relay NEMA class 27 -Casing Shaft ..
CONTROL: Wb ARD PG -PL 28 Nozzles 'Nozgl&ﬂmgs' =
29 Wheels Blading
GOVERNOR VALVE TYPE:single Y muit - 30 Shrouds Gov. Trim Valve
AIR HEAD FOR INSTRUMENT CONTROL Y € SJACK SCREW_— 31 Labyrinths
Ra~ge 4—-0 % below 4.7 Ca O rpm 32 Shaft Material Under Packing

Max. rpm @ SO0 AT /:S psig-Min rpm @ 7& “ AT 3 psig 33
HAND SPEED CHANGER:range_§ (7()()max rpm_2 K SO minrpm 34

TRIP-THROTTLE VALVE:separate_ (C gnm B NE N 35

Remote trip Ygg = SOLEN 01D Actuation D~ ENGELy  2£ D36

Othertrip  LL.QC & U Actuation M Al UA 37
Other trip Z MEL GLEN( Y/ Actuation 38
FURNISHED BYYE/ DR 39

SOLE PLATE m BASE PLATE
Turbine & Gear M 0 Driven Eqpt. I\/Q 40

Turbine 7~
STEAM INLET:rating facing K oriem Q7 - YpP 41

EXHAUST: rating [ S (7 facing RF orientLF7 S/ DE 42

& DRAINS: no. type & size 43
X VENTS: no. type & size 44
X~ WATER CONN: no. type & size a5
¢ LUBE OIL INLET: no. type & size 46
»c LUBE OIL OUTLET: no. type & size 47
M- SEALSTEAM CONN:  no. type & size 48
X GLAND DRAIN CONN: no. type & size 49
2 INSTRUMENT CONN:  no. type & size 50
-4~ OTHER CONN:service 51
type & size k 52

63

Applied By:spraying plating
NET WEIGHT: SHIPPING WEIGHT: .
ROTOR WEIGHT: s
WEIGHT HEAVIEST PIECE FOR MAINT:

] GEAR SPECIFICATIONS
MANUFACTURER

DESIGNATION
BUILT IN SEPARATE
NO.OF REDUCTIONS RATIO
CL. to CL. OF SHAFTS FACE WIDTH
TYPE OF BEARINGS____ TYPE LUBR
AGMA GEAR:service factor type .
ROTATION L.S.{from gov end}:cw cew

SPEED OF L.S.(rmp};
LUBRICATION:

NET WEIGHT: SHIPPING WEIGHT:
WEIGHT HEAVIEST PIECE FOR MAINT: -
MATERIALS:
Case Shaft .
Case Pinion )

Brgs
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BHOWN & ﬁOOT; InC u'ousron, TEXAS (:(;‘-:~»3@~?>) 149—M—TA

BROWN HiL T

i 9 A
, Item PT=1223
GEAR SPECIFICATIONS (cont.) 1 INSTRUMENTATION
m 2 CONTROL PANEL _ ¥= N ) turnished by (-
Mount Coupling Half: Yes - No 3 INSTRUMENTS MAKE SIZ-E LOCATION
Lubrication:___e—" Mou 4 STEAM INLET PG VALUE € pL0C 2
F st by 5 STEAM CHEST PG VALVE ¢ PLUG Y40
"6 15t STAGE STEAM PG
LUSE Ol SYSTEM 7 EXHAUST STEAM PG VALUE § PLUG- &y
tyee: BY OTHERS - PRESSUR L ZE(D L.O. PRESS at PUMP R s.:
PRESS(paiy) driver gear control 9 L.O.PRESSatBRGS e -
System Design R.V.Set 10 OILFILT. PG &MANIFOLD o
SCHEMATIC DIAGRAM: 11 BRG.TEMP. S'" DAL_THERM, Eactr D/\’/aM/ @
GPM:turb, ‘ gear ) control oil 12 L.O.to COOLER [
Driven Equipment 13 L.O.from COOLER ;&
MAIN PUMP:make type 14 C.W.to OIL COOLER
Casing Mat'. Flanges _ 15 C.W.from OIL COOLER SO
Speed gom 16 G.G.L.O. RESER, Gyt
Driver hp 17 FLOWINDICATOR I[N EAc/d _LANG DRAIN
Coupling 18 LOW L.O, PRESS.ALARM §
Location Control 19 AUX. L.O. PUMP RUN ALARM - SRodhs
AUX.PUMP: make type 20 THROTTLE VA.TRIP ALARM
Casing Mat'l. Flanges 21 TACHOMETER:vibratingreed _ A/ O electrical YE
Speed gpm 22 SPEED TRANSMITTER: Yes -2t ([ ) type PLLKUP. ONL-)’ .
Driver : hp 23 READ- OVT BY '
Coupling . 24 CODES CELANESE
Location Control 25 TURBINES: /9/0/6// ELEC: class__/ group 22 _div_&
COOLER:no. ' make location_ 26 P/gf’/g/é’a’/ /- 3 VESSELS., =  EXCHANGERS: =——
Duty Surface—___ Water {gpmal______ 27 GEAR:/ZL/ &/ 3 '
Shell:od.____  thickness des.press. 28
Tubes: o.d. length bwg no. 29 ALLOWABLE PIPING FORCES & MOMENTS
Material: shell channel ubes - 30 INLET FLANGE EXHAQSRFLANGE
Switch Val\-le: mak¢ mat'l. 31 . ! F?‘;Fe “'}?,'.'Fﬁ.m v F%Fe Mofrtrfﬁg?1
FILTERS:no make type 32 PARALLEL TO SHAFT »x
Casing Mat'l. Flanges 33 VERTICAL *
Design Press AP Micron i 34 HORIZ. 90° TOSHAFT x
Switch Valve:make mat'l. : 35
RESERVIOR: location size 36 UTILITIES .
Retention Material 37 STEAM AUX:inlet psig Ftt EXH___psiglin Hg abs -
Flanges Interior Coating 38 ELECTRICAL POWER:_ %20 v -} ph co ¢y
Heating Coil 39 CONTROL: LA v L gh__ B8O ey
Insulation Supports 40 COOLING WATER :temp PO FPress S O___psig
) 41 INSTRUMENT AIR (psigg 7 O ‘ERVICE AIR psig: 20
NET WEIGHT SHIPPING WEIGHT 42 T
43 . EXCEPTIONS TO SPECIFICATIONS
INSPECTION & TESTS a _LTENIE pAREALEL K O SE Com-
Required Witnessed 45 fLETED 5)/ mx_’ao&y/v/:'xwo ’(C 7UANED
item Yes Mo Yes No 46 //) TU/QDGD),/\/C T FORNISH /4//?/"/7&

Shop Inspection 8 O R O 47 SENSoR ., PURCH., To FURNISH

Mechanical Run E a d O .48 MO TR AND N STAL L REMTE.
Performance O E o 49 (2) WATER covttd BRNG touStdy TV BE
Bearings {Post Run) X} O K O s0 PLuCe (:D i NOTES:

Auxiliary Equipment 0 O 0O Qa 51(3) Turbize to mrmt Durohaqer S General

With Gear % , [} 52 Pm-nn\n Steam Turhine: Qnecl fivation )
Hytirostatic K O K O 30 03-01, _
Other O Q o g 54 (4“) R/\TLD AND NORMAL REFER To AP GH ‘
Commer. 66 PN ANt 4B . S, INSWATIEN STuDS Ne &

6. £c . SS0./12-0; . \' REQD, NU POSITioNING SCRE W ¢ g VIKED
srec. 91 DaCs woT Acpcy S SWEFLATE
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BROVWN & ROOT INC. nouston, Texas Z%.?}?J
SPEC hO
STEAM TURBINE DATA SHEET PP D
, ITEM HOS. PT 1206/1227
,,J//,C/ 7 77/7/ nEVIE WED ,']///J APPROVED / S |nne //"/3 Suv. ,(_ __ogAg__._-‘_
CLIENT QM’JFJ/—‘T oy Srpr r?te o 1 MANUFACTURER &8 B0V Y=
DESTINATION __ Zpaireas2 Jroy s 2 TYPE&SIZE B2 WAHS
UNIT 27774775 ¢~ 3 SERIALNO. ‘ P
ITEN PTA226//22 NG REQD.__Z JOBNO. SZ2-0 775 4 QUOTENO..20-2/6 - 74~ DATE 2/5/74-
DRIVEN EQUIPMENT Pase =2 M)y//‘ft.’,‘/ 7 mp5 5 PURCHASE ORDER NO._Z DATE
(P 2_‘,’—'88/2""'5'; 6 OO0 -0 A/~ 50D 2.2
OPERATING cor\mmoms 7 _ CONSTRUCTION FEATURES (cant.)
ITEMCOND:  *R ZAaTED |pESIGN NorMALYE MINIMUM & COUPLING:make SEH M pe L2EXN = F5C S/
%A HORSEPOWER: 6]3\ . 52@’_- 9 ®Mount Coupling Half: Yes -1og \ffz_”'{:;ﬂ:: P
A SPEZD {rpm): 3_@__0_0}_”__ - 3450 e 10 Lubrication: /)/0 Mountira. 5y 71// (F07 s
/N INITIAL PRESS (psig) 2401250 __ 740 240 1 Furnished by: L rnr2 VENCn 2.
INITIAL TEMP {Ftt): _SAT _SAf_ SR .77 12 INSULATION: %s€-No  type JuzZan0vars 7D rFiygdud
EXH PRESS (psig/in.Hgabsl:_ 55 | §¢ 50 40 13 JACKET: ¥3z- No type 2 VA TTIT LA
EXH TEMP (Fut): . 5,11' Car o7 SR7 14 @AR UNIT:required_/VO _type —
# HAND VALVES OPEN: 2 R 15 Qovplrvg Guand by Turnbo, @ '
% WATER RATE: 16 TURBINE SPECIFICATIONS -
MAX.CASING PRESSURE (psig) S5O INLET EAND 17 NO.OF STAGES ~T/r V&L
MAX.ALLOW.PRESS.EXH.END (psigl__ 75" 18 ROTOR TYPE:solid _—— builtup_ 2"
INCQOR — OUTDOOR_ o ROOF: — &&F- No 19 SPEEQ(rpm):max.aHow 1st crit trip ) I+
WINTERIZATION: <7 M- No 20 NO.AUTO VALVES: TYPE LIFTicam  ——  par —— '
DUTY:cont.l/intermit — standby = hrs/yr S760 21 BEARINGS:radia! tm size 545:'5/‘5
STEAM COST:$/MH PAYOUT PERIOD {yrs) 22 THRUST:type & size /BALL,
: 93  PACKING TYPE:end glands (@8 AZvntss
CONSTRUCT!ION FEATURES.: : 24 Interstage Diaphragms //'g,u[::
TYPE.vert — horiz, // NO.STAGES:singte # mult__~— - 25 MATERIALS:

A ROTATION({from gov end}:cw — cew A/ A 26 Stpam Inlet Parts /‘/L_)r \//",E‘/- =T RBD 7L _ZZ:‘ [_f
GOVERNOR:mech — hydr  — oil relay___/_/__ NEMAclass 22 27 Cdsmu A2 WLE Shah }0}‘////_ &/4/40}/
CONTROL: MWDo DWiBED [ ~ 24 28  Nozzles__ 5,5. . Nozzle Rings .S,

O PRE D2 IRE CordTRL ) 29 Wheels (82808 J7ESBlading S..
GOVERNOR VALVE TYPE:single e © o mult e 30 Shrouds 5.5, Gov. Trim Valve S, 3,
AIR HEAD FOR INSTRUMENT CONTROL YZS JACK SCREW__ — 31 Labyrinths a =
‘ I Range /9 "% pelow PLHLpo rpm 32 Shaft Material Under Packing /2 &2, 55
Max. rpm @ J'TQO @/5":, sig-Min rpm @__‘_Lg_ow“_j___psig 3 Apptied By:spraying 1/ plating = ——
e HAND SPEED CHANGER:range F 783 max rom_2 790 min rpm 34 NET WEIGHT: SHIPPING WEIGHT: X
Q.‘.‘ TRIP-THROTTLE VALVE isepaesta  C D753/ EL2 35 ROTOR WEIGHT: 2
e Remote trip ViES Actuation ENVE2G/ZE 36 WEIGHT HEAVIEST PIECE FOR MAINT: -
i" ™ Other trip: LOCSE © Actuation _/ﬁ,/“/—:,gg 37
K i Qther trip f/ﬂc:-,i(;/’:/v(/ Actuation &t GO0 3B GEAR SFECIF/CAT,UNS /
éso' E PLATE BASE PLATE & FURNISHED BY/Z/ _/‘-,?0, 39 MANWFACTURER . DESIGNATIC.v
6w Turbine W~ Turbine & Gear —— Driven Eqpt. / 40 BUILTIRY SEPARATE
g E STEAM IMLE T:rating GCO ¥ facing / /E‘-: orient Z, ; {dﬁ 41 NO.OF RED C RATIO /
EXHAUST: ranng/é/y"t- tacing CP Vi onem/lcf/d s/~ 42 CL. 1o CL. OF SHA FACE WIDTH -
X DRAINS: no.__s type & size__ 43 TYPE OF BEARINGSN, ___ TYPE LUSS
& VENTS: no tyve & size 44 AGMA GEAR service facton_ type
X WATER CONN: no. type & sice 45 ROTATION L.S.(trom gov enM cew
& LUBE OIL INLET: no. type & size 46 SPEED OF LS.Armpl: N
y LUBE OIL OUTLET no.__ type & size 47  LUBRICATION: e N
XY % SCALSTEAM CONN:  no. type & size’ 48 NETWEIGHT: 7 SKIPPING VEIGHT:
1 4 GLAND DRAIN CONN:  no._ type & size 40  WEIGHT HE/>\,I:5T PIECE FOR MAINT: _ N\, .
4 INSTRUMENT CONN:  no.__~ type&size 50 MATERIALS: ) \ P
XOTHER CONN:service . 51 n:,(-// Shaft ’ :

type & size (’a<~ Pinion AN
_ o 57/ Rrgs N

W T nnre 7
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GEAR SPECIEICATIONS {cont.) . '
\ / N . _
Toriacagke, type . v 2 CONTROL PANEL. W5 1o furaishedby. . _. . ___
Asnt Coupling mr\///ﬁs - No 3 INSTRUMENTS MAKE SIZE I NCATIAN
L. srication \p,ml«;\ng; 4 STEAMINLET PG Velve « Pluvy = o/
Foonis re<r57/ —~ — 5 STEAM CHEST PG URCLJVE ¥ Plvy 7Y 4
TS~ 6 15s1STAGESTEAM PG' e
j LiJGE O SYSTEM \\TNEXHAUST STEAM PG UL VE Y pu;’ s & L&
Tvpe. PRESSUYRMZES ... 8 LO PRESSatPUMP Volve e Prug &
A PRESSipsig) drver gear: control 9 L.O.PRESSatBRGS f/eddce. V"“"e VP&U’ &— '4./1
& System Design R.V.Set 10 OIL FILT. PG & MANIFOLD VAL VED CouN B r?_"i’_“_f,/ FIER
A «{ SCHEMATIC DIAGRAM:_SEE LRHE 3 ef SPEC 11 BRG. TEMP@ S bra L iHERMomET I I E4 DAY
¥ GP: rb gear control oil 12 L.O.to COOLER J n 0" &_____
Dgen Equipment 13 LO.fromcooLER M ' A
- 3 MAI% PUNP:make type 14 CWioOILCOOLER ~NO_ — — p—
3 Czsing Mat'L Flanges 15 CAV.fromOIL COOLER « &' DAL THEAMIMETEL
X Sceed : . gpm = 16 G.C. L.O. RESER. YES .
X Driver_ SHAFT hp 17 FLOW INDICATOR IN E£4, BLE DRAIN
# Coupling 18 LOW L.O. PRESS.ALARM yes
+ Leeation ‘ Control : 19 AUX. L.O. PUMP RUN ALARM 258 GFEE _CE STIRT )
#: AUX.PUMP: make type 20 THROTTLE VA.TRIP ALARM __/Y_O
3t Casing Mat'l Flanges : 21 TACHOMETER:vibrating reed _,.{i.('_a)_.__ clectrical rEs
% Sread gom 22 SPEED TRANSMITTER s NO wype 1€ X vr ALy
X Cruer L pE TR A hp ) 23 ST e .n,,- Ay
# Coapling 24 CODES e
- iccation Control! 25 TURB!NES'/_?_/Z/é_{_/_ELEC/ﬁi/‘ﬁ:!aSS / qroup—p "div =z
§ COCLER:no. ! make location 26 PIPING: S5/ 5 VFSSELS: = EXCHANGERS:: T
X Cuty Surface Water topro___ 27 GEAR:_ MNOME k
S Shelirod. . thickaess_.___ des.press. 28 '
B\ xTives 0.0 58" tength______bwg no. 29 " ALLOWABLE PIPING FORCES & MOMENTS
: witsrerial: shell channel wives LEH IR AL N 30 INLETIF;LANGE ExHA:.'s/T\FLANGs
S..itch Valve: maks — matl. =" 3 - MForce Momea) Farce  Moment 1
A FILTERS:no Z. _ make type CARIRIDSEE3) PARALLEL TO SHAFT ) ) o
#  Casing Mat'l. Flanges 33 VERTICAL .4
. Tasign Press A P_D_;?Ai/ Micron__25__  _34 HORIZ 90° TO SHAFT X
X Switch Valve:make mat‘l. Y35
-X RESZRVIOR: location_ size 3% UTILITIES
% Pezem.onSMN Eosd oN SysTes Bl 37 STEAM AUX:inlet psig Ftt EXH___psiglin Hg abs
¥\ Fianges Interior Coating .38 ELECTRICAL POWER:_ ‘f;/)‘j v Z ph _______2.:2_._._0/
Gz & Hezating Coil v ____3 CONTROL: S20_, /on 5O ey
§é§ {~sulation Supports .0 COOLING WATER:temp FO _Fpress O psig
A Srabhl 2Llwss e 17:‘1 INSTRUMENT AIR (psig: 20 _SERVICE AIR (psiqh: yAY
. .g._.(_, q NET WEIGHT, __SHIPPING WEIGHT e A2 ADD T IONS AND COMMINT S
5oa "43 EUREATHOS TO RPECIFICATIONS
INSPECTION & TESTS 2D Tirzzuwes Fuga) Wird Low 0/(_ FREL TP AND. D
Required Witnassed a4 Soegyoeo V/’('/é' s SraaniEL IrTEEL fIIRELE £uA
e Yes No Yes  No 45 } -HH I TETP <} Zc“'l) LU{"“— ore FrEss _So PRD
' Srooinspection H O E{i 0 4 /_""//')//‘//L ST AT /_’/‘/(//”C/T’/‘s"/ /J-S
¢ riosranicat Run m {1 A 0 \-')S ,V“-’/’/ 2-50.7 o= J)I . .
g ) Peer vivance 0o @ 0o o 49 (:T‘:' A : A
> 4 Beam:ngs (Post Run) K|k O B a © %0 (':';’)4 7‘7" ‘f//"’"‘“ 7O /(//" /f‘ . Gy -i_:{"‘-_______
Auniiary BEquipment o o o O A "';1 R LYVl /)/_?/91‘,/,//1 ¢ /""~/f/7 \'r/_tfi{;\'—/t-‘“:‘/':.
Warn Gaar ' 0 oo 2 & D DPorey. .’.~__/‘/()"/‘~n RIS wm APLGH
Hy. rostatic H O P ; 61 . FECACLARY _da ¥ s
Other 0 0o 0 54 )L SpREE K. 12 =Gl PaEY LT Pl
Carvmeats S Z_j A '//'&:_ PRt 1_".:‘ 70 el “neALy
AR LAY E UYL S St it P L
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1. Reservoir 11. Si1q NV Level Gauge 7 -
2. Pump and Driver Assembly 12. Pump Suction Screen _
N 3, Cooler S/g" 1818 sdm, Tubeg 13. Cleanout Opening , v
4, Filter Twid, TE Miceevs 14. Drain Slowd e T Ty
5. Pressure Regulating Valve Fuill Flow, SELF COITRINed]E, Oil Supply Connection i
6. NALUVG w PLUPPED PRESSULSE ITRPS. 16. Oil Return Drain Conrection
7. Temperature Gauge g% pjal 17. Cooling Water Connections
8. Pressure Switch Lowe\V OLATAM BUx pump BTmer; 18, Vent Cock
9. JIeHT Flow ¢rNOICATOR 19. Transfer Valve
10, Fill and Vent Breather Cap 20. Pressure Equalization Line
21, TEMP SWITCH - Mien TEMp ALAMKY
22 Low oil P.S-SHUT Downl
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6. GOVERNOR SETTINGS!

3 .- 2850 RRM. TURBINE B8PEED,
1 - %5000 R.PM TURBINE 3SPEZED.

INoTes:

(. STEAM WLET 4 EXHAUST PIPING MWST 8E PROPERLY.
SUPPORTED 80 ASNOT TO EXCELD ALLOWARLE
FORCES ¢ MOMENTS,

2. FOUNDATION BOLTS. SHOULD NOT BE RIGIDLY
LOCATED UNTIL UNIT 18 IN PLACE ON FOUNDATION

8. CoUPLING NUT SUPPLIED BY WORTHINGTON. !
FLANGE A" ? AS BOLT HOLES IN SOLE PLATEMAY VARY .25
20. LAGGING HOOKS ON TURBINE CASING. 3. HAND SPETD ADJUSTMENT KNDIS. MUST BE BACKED
2. USE DRY AIR OR INERT GASES FOR PURGING QUT AND LOCKED DURING AUTOMATIC SPEED
GOVERNOR ~ PURGING PRESSURE BHOULD BE CONTROL.
L E. . -
SLIGHTLY QVER ATMOSPHERIC PRESSURE ‘4. AN ATMOSPHERIC RELIEF VALYE OF BUFFICIENT
22.SOLENGID DUMP VALVE |PH.-60HZ 120 VA LOCATED (N LOW VALY
€ SIZE TO PASS 23582153, PER HOUR WITH A
OIL PRESSURETRIP LINE TO TRIP WHEN DE-ENERGIZED. v
Z ; MAXIMUM PRESSURE OF 145 L &S, R810. AND SET
23, TACHOMETER MAGNETIC PICKUP AIRPAX.¥{-0005 WITH TO OPE 120 f z
TOOTH GEAR ONTURBINE SHAFT. N AT L83 R8IS, SHOULD BE PLACED
— 60TO0TH | IN THIS LINE. NO 8HUT OFF VALVE SHOULD BC
§ 8 » pere! oy PLACED BETWEEN RELIEF VALVE AND TURBINE:
No o gen . oe? 5. VENT SCREW - LOOSEN TO ALLOW AIR TO BLEED
o . sp¢ FROM GOVERNOR HYDRA ULIC 8YSTEM WHEN
l !’ FIRST PUT INTO SERVICE OR [F GOVERNOR HAS
8 ¢ TURBINE ! BEEN TAKEN DOWN ,DRAINED AND REFILLED.,
= l 4 YEBOLT IN TURBINE CASE COVER TO BE USED
N L.J 2 * ¥ FOR LIFTING TURBINE CASE GOVER ONLY,
d ﬂﬁ) Fressons .
o ) N Evd Fhess § 7. BOLT HOLES IN FLANGES TO'STRADOLE
4 i I'H 3 — AR wlfens bt & HORIZONTAL AND VERTICAL CENTERLINES,
e - — - b A — EO DR RArtralic DWW of 8. SINTINEL WARNING VALVE, Fersivy ?
! v ’ :
. . 9. SHIMS FURNIGHED BY éomens] 70 & be by e
o A e/ Srent S0’ "
= o INEOEM ? (l03HAND VALVES - 2- REQUIRED.
4.50 |-21.25 ) arr?/ 5,‘,/11\/6 .
— THER o PHII Gunxs ? {1, 0w OIL PRESSURE THIP
1450 1575 —— - 7o b .S'eh/.f » Cont i 1P ABIIIY 12 LKEYWAY- SE€ DETAIL OF SHAFT EnD
- d Beworx <2 13.4-HOLES - 15 DIA. DRILL THRU FOR 1%
20.25 z B NO . Ly
< ‘,1y1‘evﬁ FOUNDATION BOLTS (8€& NoTE®2)
b3 nporR rtes 1oV Wes 14.HIGH SPEED STOP OVERRIDE DEVICE.
é I5. EXHAUST FLANGE STUDS AURNISHED BY
ol TURBODYNE,
<
¢
5844 36,38
3
!
n 2112 e 228!
et A ¥
g po— 19,44 24 = - as
@ APPROVED WP
9 st b0 3 -
n DAVY POWERGAS ING.
2 it
W »
g
o
S %
+ M . FLANGE ‘Al
V)
QED\ & . ol
CE OF
h “ face OF
@ ) Lo FUANGEA”
« 1 e
g3 TES
b ] ]
“azt 1 1 3\
e )
1sod 8 . ‘
FLaNGE’D &-D &D
FLANGE '8 D

2 >
opf — ¢.,e~°-
;;ud?"ds

- . o o
'SST™LINE STEAM TURBINE s
‘WaoDWARD (PopL DN&!-A@TM@_(HB)GOVCMQR i S ORI S PPN G HMO
» pm L : - T N g "
440 HP. FRAME 202 WHB 4760 RPM, \ . PIPING GATRATIGRY
\." THE TOTAL RESULTAAT FORCE AND TOTA LB ESULTANT MOS RN, IMPORED ON "
‘ THE TURBINE AT ANY CONNECTION MUST NOT XGEELD THx FRLLOVIAR
APPROXIMATE WEIGHTA . FLANGE . ¥
TURBINE o o o o o o o e et e e - 2000 LBS F ¢ AM Amxt:rd." <
=5 XXHA
BOLEPLATE o et 0 o o e i e e e 275 LBS) . 3 . s s
4 . Brci “§, < RESULTANT FORCE, INCLUDING PRFSSURK mctnn:n;i MInTRAN
APPROX. WEISHT - — — = o e e e m e e LT s ey 2275Leg ¥ . EXPANSION JOINTS A’ggqs:n AT THE CORNECTION, MN M " 5,
UPPER HALF OF TUR i, Loelt M= RESULTANT MOMENT, POUND FEET . )
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TURBINE DATA SHEET

 U-19183 - U-19185

32597 - 32598 (U-19183)

Serial Numbers -
erial Numbers = 5,000 (U-19185)

Turbine Frame - 282 WHDB (U-19183)
202 WHB (U-19185)

Number of Turbine Stages - 1 Curtis

Bingham Boiler Feed Water Pump (U-19183)

Dri Machine - .
riven Machine - "o "4 5 o6t Fan (U-19185)

Turbine Rating - 619 H. P, at 3600 R, P. M., (U-19183)
440 H, P, at 4760 R. P.M.: (U-19185)

Turbine Rotation Viewed From Governor End of Turbine - Counterclockwise
Inlet Steam Conditions - 240 psig. at 403°F. T, T,

Exhaust Condition - 50 psig.

250 psig. - 406°F.T.T. - 55 psig. (Maximum)

Variable Conditions -
240 psig. - 403°F.T.T. - 40 psig. (Minimum)

Gasing Material - Gast Steel

Shalt Packing - 5 Carbon Rings in Each Packing Case

8 psig. (U-19183)

Bearing Pressure -
15 psig. (U-19185)

Low Oil Pressure Trip To Trip Out Turbine At - 3 psig.; Reset 4. 5 psig. (U—1918'3)
3 psig.; Reset Manually (U-19185)

Low Oil Pressure Alarm Switch Set to Alarm At 4.8 psig. Falling Oil Pressure .
Quantity of Fresh Cooling Water Required For Oil Cooler - 12 C.P.M. at 90° F,(U-19183)

Auxiliary Oil Pump - Motor Driven - Capacity 9.4 G. P. M, at 28 psig. (U-19183)
Pump To Cut In At 6 psig. - Cut Out at 7 psig.

High Oil Temperature Alarm Switch Set At - 130°F, (U-19183)

Solenoid Dump Valve To Trip When - Energized (U-19183)
De-Energized (U-19185)

[Kmerpency Overspeed Trip Sctting -- 4158 R, P.M. (U-19183)
5500 R. P. M. (U-19185)



TURBINE DATA SHEET

U -19183 - 19185

Sentinel Warning Valve Set To Open At - 90 psig.

Journal Bearing Information:

Shaft Bearing Journal Size - Bearing Bore -
. +.000 ' +.001
Steam End - 2.620 2.626 0
-,001 -.000
+.001
2. 626
Exhaust End - 2,620 - 990 -.000

-.001

Turbine Main Journal Running Clearance: Steam End - . 006" to , 008"
Exhaust End - .006" to . 008"

3-5/8" (U-19183)
41 (U-19185)

Governor Valve Size -

Speed Governor - Woodward Direct Acting PG-PL

Governor Air Signal - Turbine Speed Relationship

U-19183 U-19185
3 psig. - 2700 R, P. M. 2850 R, P. M,
15 psig. - 3780 R, P. M. 5000 R, P, M.

Governor Speed Setting - 3600 R, P.M. (U-19183)
4760 R.P. M. (U-19185)
100 (U-19183)

Exhaust Relief Valve To Start Opening at 130 (U-19185) psig., to be fully
U-19183) 110 32, 430
open at (U-19185) 145 psig. to pass 23,582 #/hr. (U-19185)

Number of Hand Valves - Two (2) for Part Load

Valves Open H.P. Load at Rated Condition

(U-19183) (U-19183 U-19185)
Governor (Hand Valves Closed) 356 246
#1 490 339
#1-42 619 440

TURBINE WEIGHTS - Sce Outline Drawing, Figure A-1

WARNING! EYEBOLT IN TURBINE CASE COVER TO BE USED
FOR LIFTING TURBINE CASE COVER ONLY
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DRAWING NO. ’ : M
DESCRIPTION OF PART PATTERN NO. | MATERIAL | TATERIAL | PROCESS |iTEM
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PIPING CALCULATIONS

EooTHE TOTAL RESULTANT FORCE AND TOTAL RESULTANT MOMENT IMPOSED On
THE TURRBRINE AT ANY CONNECTION MUST NOT EXCEED THE FOLLOWING:

FLANGE A
F = A-M INLET 2000
3 EXHAUST 4000

-+ RESULTANT FORCE, INCLUDING PRESSURE FORCES WHERE UNRESTKAINED
EXPANSION JOINTS ARE USED AT THE CONNECTION, POUNDS.

M RESULTANT MOMENT, POUND FEET

2. THE COMBINED RESULTANTS OF THE FORCES AND MOMENTS OF THE INLET
ANDEXHAUST CONNECTIONS, RESOLVED AT THE CENTERLINES OF THE
EXHAUST CONNECTION MUST NOT EXCEED THE FOLLOWING TWO CONDITIONS,

a. THE RESULTANTS MUST NOT EXCEED: Fc = 2220 - M,
-—-—-—-—z—.—————-‘—.
Fc;i = COMBINED RESULTANT OF INLET AND EXHAUST FORCES, POUNDS,
Mc = COMBINED RESULTANT OF INLET AND EXHAUST MOMENTS AND
MOMENTS RESULTING FROM FORCES, POUND FEET.

b. THE COMPONENTS OF THESE RESULTANTS SHALL NOT EXCEED:

Fy = 445 POUNDS M, = 2220 POUND FEET
Fy . 1110 POUNDS My = 1110 POUND FEET
F, 890 POUNDS M, = 1110 POUND FEET

x, PARALLEL TO TURBINE SHAFT TOLERANCEK FOR DIMENSIONS

TO HUNDREDTHS OF AN INCH

y, VERTICAL
1 - FINMHED BURFACE T .02

z, HORIZONTAL AND AT RIGHT : 2 - YNFINISHED SURFACE T o5
ANGLES TO TURBINE SHAFT REF.
" 4 in. INLET 7 ~
5  8in. EXHAUST =
S Wﬂ TURBINE INTERNATIONAL, INC, -
i ION OF TURBOOYNE CORPORATION N)
" LsviLLE, New YORK 14806 US.A.
" o n
".‘ ' ROUGH z}"y \fzs SMOOTH {/ i DATE: u)
e l“l‘l SCALE:
\?’2 FINE '%y \)?3 GRIND :{/ v \l
\/{4 FOLISH 16 EE‘E"‘-P..‘,F\IR. FRAME: .’h
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QUANTITY]

1 DRAWING NO. MATERIAL

GR. 2

GR.

DESCRIPTION OF PART PATTERN NO. MATERIAL

& ITEM NO. SPEC. NO.

PROCESS
SPEC. NO.

ITEM
NO.

PIPING CALCULATIONS.

THE TOTAL RESULTANT FORCE AND TOTAL RESULTANT MOMENT IMPOSED

ON THE TURBINE AT ANY CONNECTION MUST NOT EXCEED THE FOLLOWING:

FLANGE A
F o= A-M INLET 3000
3 EXHAUST 4660

F = RESULTANT FORCE, INCLUDING PRESSURE FORCES"WHERE UNRESTRAINED

EXPANSION JOINTS ARE USED AT THE CONNECTION, POUNDS.
M - RESULTANT MOMENT, POUND FEET

THE COMBINED RESULTANTS OF THE FORCES AND MOMENTS OF THE INLET
AND EXHAUST CONNECTIONS, RESOLVED AT THE CENTERLINES OF THE

EXHAUST CONNECTION MUST NOT EXCEED THE FOLLOWING TWO CONDITIONS

a. THE RESULTANTS MUST NOT EXCEED: F¢ = 2600 -M¢
S 2
F. = COMBINED RESULTANT OF INLET AND EXHAUST FORCES, POUNDS.
M = COMBINED RESULTANT OF INLET AND EXHAUST MOMENTS AND

MOMENTS RESULTING FROM FORCES, POUND FEET.
b. THE COMPONENTS OF THESE RESULTANTS SHALL NOT EXCEED:

2600 POUND FEET

F, = 520 POUNDS My =
Fy = 1300 POUNDS My = 1300 POUND FEET
F, = 1040 POUNDS M, = 1300 POUND FEEL
TOLERANCE FOR DIMENSIONS
TO HUNDREDTHS OF AN INCH
- x PARALLEL TO TURBINE SHAFT -
1 - FINISHED SURFACE t .02
y, VERTICAL 2 - UNFINISHED SURFACE ¥ .05
z, HORIZONTAL AND AT RIGHT REF.
ANGLES TO TURBINE SHAFT
6 in. INLET F
2 12 in, EXHAUST
o =
\
g WORTHINGTON TURBINE INTERNATIONAL, INC. —
u A DIVISION OF TURBODYNE CORPORATION ‘\-)
m WELLSVILLE, NEW YORK 14886 US.A.
fl ROUGH z_%y \fzs SMOOTH e_;%./ prawn: D, L. DATE: (3 )
» TRACED: 'SCALE:
\)tz FINE 1%7 Vra GRIND 3(2/ - : \l
v{ cHeckep: . J.R. FRAME:
4 POLISH ‘1‘6/ \‘
APPROVED:M.S, 6-9-70 | FIRST 5.0.:




