CRE/CRO

CENTRIFUGAL PUMPS

ANSI Standard/Frame Mounted
End Suction/Back Pull-out

Open and Enclosed Impellers
21 Sizes
4 Bearing Frames

BULLETIN 9034




General Description

The Buffalo CRE/CRO Pump is de-
signed fo ANSI B73.1 standards. It
features a vertical center line dis-
charge, foot mounted casing; with
cover and frame bolted, provided
with quick release bolt lugs, to fa-
cilitate back pullout disassembly
without disturbing suction or dis-
charge piping.

COPYRIGHT 1987
BUFFALO PUMPS
AN AMPCO-PITTSBURGH COMPANY

Engineering Assistance

Buffalo Pumps is represented by
qualified Sales Engineers who know
centrifugal pumps and their appli-
cation. They have been trained in
our product line, and liquid handling
systems. In addition to their own
knowledge and experience, they
have the backup of Buffalo Pumps’
home office engineering staff. Your
Buffalo Sales Engineeris there when
you need him to help you get the
right pump the first time around

Overall Specifications
Pump Sizes - 21

Number of Bearing Frames - 4
Capacities to 5000 GPM
Heads to 700 feet
Temperature to 500°F

Working Pressures to 400 psi
Higher pressures available
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Materials of
Construction

Ductile Iron/Cast Iron Fitted

Ductile Iron/Bronze Fitted

Ductile Iron/316S.S. Fitted

All 316 S.S.

Other machineable alloys available




CRE/CRO Design/Construction Features

Casing Design

Low radial hydraulic thrust - is ob-
tained by Buffalo’s unique volute
design in combination with special
balance chambers, and impeller
treatment to stabilize axial and
radial forces for optimum balance
of internal thrust loads. This design
allows for longer bearing life, re-
duced stuffing box wear, decreased
shaft deflection, improved mechan-
ical efficiency, quieter operation,
minimum maintenance costs.

Low NPSH requirements - CRE/CRO
Pumps are designed for the lowest
NPSH requirements in the industry,
allowing for more economical
system design.

Back pull-ouf design - Buffalo's back
pull-out design, coupled with quick
release bolt lugs, allows for con-
venient maintenance without dis-
connecting suction and discharge
piping.

Impeller Design

Buffalo Pumps offers both an open
and enclosed impeller design. The
open impeller provides a solids
handling capability, while the en-
closed impeller gives maximum
efficiency when energy costs are
of the utmost concern.

Interchangeability

Optimum parts interchangeability

is achieved by using Buffalo Pumps'’
universal casing, wearrings, impeller
and casing covers on several other
lines. This allows for @ minimum of
parts inventory.




CRE/CRO Parts Interchangeability

M-1 HP/RPM PUMP SIZE SUCT. x DIS. x IMP.DIA.
FRAME
30 @ 3500 AAS 1%x1 x6
15@1750 AB6 3 x1%xé
10@1150 106 3 x2 x6
106 3 x2 x6
75 @ 3500 058 2 x1 x8
40@1750 509 3 x1%x9
30@1150 609 3 x2 x9
709 4 x3 x9
M-3
FRAME 150 @ 3500 0510 2 x1 x10
60@ 1750 5011 3 x1%x11
40@ 1150 6011 3 x2 x11
6011 3 x2 x11
7011 4 x3 x11
8011 6 x4 x11
9011 8 x6 x11
2013 3 x1%x13
3013 3 x2 x13
4013 4 x3 x13
8013 6 x4 x13
300@1750 Q014% 8 x6 x14%
200@1450 10014% 10 x8 x14%
9016% 8 x6 x16%
100174 10 x8 x17%
Optimum Parts

OPEN IMPELLER ’
Tapered Open

Casing Cover
FillerRing Impeller  (Open)

ENCLOSED IMPELLER

0 @

Straight Enclosed Casing Cover
UNIVERSAL CASING WearingRing Impeller  (Enclosed)

Interchan bility

With other Buffalo Pump lines
ENCLOSED IMPELLER Used in CRE frame
mounted, CCRE close-coupled, HCR
Can-O-Matic® hermetic, VCRE vertical
submerged and VSC-CRE close-coupled
pumps.

OPEN IMPELLER Used in CRO frame
mounted, VCRO vertical submerged,
VSC-CRO close-coupled pumps, VCROC
cantilever, and SP self priming pumps.
UNIVERSAL CASING Fits all CRE/CRO,
CCRE, HCR, VCRO, VCS-CRE/CRO pumps,

VCROC cantilever, and CR-FV vortex pumps.
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CRE/CRO Materials of Construction
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PART PART DUCTILE IRON/ DUCTILE IRON/ DUCTILE IRON/ ALL
NUMBER DESCRIPTION CAST IRON BRONZE 316 5.8. 316 SS.
FITTED FITTED FITTED
2 Casing Ductile Iron Ductile Iron Ductile Iron 316 S.S.
3 Impeller Cast Iron Bronze+ 3M68S.S. 316 8S.S.
6  Casing Cover Ductile Iron Ductile Iron Ductile Iron 316SS.
7 Shaft 316 Stainless Steel
9 Casing Ring Carbon Graphite ++
10 Casing CoverRing Carbon Graphite
12 Gland 316 Stainless Steel
14A  Split Seal Cage Glass Filled Teflon
15A _ Impeller Locking Device 316 Stainless Steel
17b  Impeller Key 316 Stainless Steel
18 Deflector 316 Stainless Steel
22 Bearing Frame Cast Iron
25 Bearing Cover Cast Iron
65 Gasket Non Asbestos
66 Packing Rings Non Asbestos
102A Gland Screw 316 Stainless Steel
240 Bolf Lugs Sintered Metal
252 Frame Foot Cast Iron
Nameplate 304 Stainless Steel
FOR MECHANICAL SEALS
7 Shaft 316 Stainless Steel
12 Gland 316 5.5, Bronze 3M6S.S. 3658,

Pumps can also be furnished in Alloy #20, Monel, Nicke!. Hastelloy and other machineable alloys

+Enclosed Impeller Pumps Only

++Not furnished in open impeller pumps

e e ——————




CRE/CRO Performance Curves: Open Impeller
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CRE/CRO Performance Curves: Enclosed Impeller
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CRE/CRO Mechanical Seals and Packing

Single Type 1

FRAME SIZE M-1 M-2 M-3 M-4
Seal Size 1Y% 1%" 17" %"
Packing Ring Size 546" 5Q. | ¥"sq 3"sq. | AL"sa.
Seal Cage Width R %" %" %"
Arrangement of Packing in stuffing
box from throat to Gland 2-5-3 2-5-3 253 2-5-3
# of rings w/out seal cage 7 7 7 7
Distance to nearest obstruction 2" 23" 2'" 3%"

Design Features

Pump can be supplied with standard
or high pressure packing. Stuffing box
is also designed to facilitate standard
seals from any manufacturer. Single,
double, balanced or cartridge ar-
rangements, can be offered. Solid,
flush, or quench glands are also
available.

Double Type 1

Double Type 9T/9BT3

Single Type 9T

QuenchGland Arrangement

10
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CRE/CRO Shaft Deflection Data

How to Use Charts

To determine the deflection at the weight as obtained from charts 3,4,  stuffing box should not exceed .002".
face of stuffing box, use chartnum- 5 or6) atimpeller center line and However, it is possible to operate the
ber 1 foropen impellers, and chart read up to a bearing frame line to pump with more than .002" shaft
number 2 for enclosed impellers. determine the shaft deflection for deflection.

Enter charts 1 and 2 with total load that frame size. To meet ANSI specifi-
(radial hydraulic thrust plus impeller cations, deflection at the face of the

Chart 1 Shaft Deflection Chart/Open Impeller Chart2 Shaft Deflection Chart/Enclosed Impeller
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CRE/CRO Pump End Data

Design Features

Standard pressure pump end avail-
able with 150# nominal flange rating
and capable of applications up to
225 psi. High pressure pump end is
available with 300# flange rating
and capable of pressures up to 400
psi. Raised face flanges are also

available.

SIZE AAS ABS 106 058 509 609 709 0510 5011 4011 7014 80141 9041 2013 3013 4013 8013 9014% 10014% 90146% 10017
m’a&g‘g‘{‘fmm % S Se Y % Y M W W % W% % % % % % W n % % 5
MAX. SPHERE DIAM. L
Open Impeller S % WM W T Ym W B O Y 1Tm 1" v e 4 1M 1'% 1%e 1% ¥

(inch)
Eaﬁ?ﬁ)ﬁd Impeller Yo B ¥ Y Yo Y Y% Yoo e The Tm 1% 1Y Ye W e 1 1% 1% 1% 1%

IMPELLER CLEARANCE
Total Eye Area 295707 707 397 7.07 829 1447 40 76 126 168 283 457 7071256 2062 28.3 471 601 518 88.6

Corrosion
Allowance

B o % o o b ] ] a s b | " % ‘a % a k] s

CRE/CRO Pump End Pressure/

Temperature Data
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CRE/CRO Bearing Frame Data

Bearing Frame Features

Features include double roll thrust

bearing, external impeller adjust-

ment, cast iron frame foot and hous-

ing (M1 has formed steel foof), and

water cooling of the bearing frame,

if required. Grease lubrication stand- o
ard for M-1 and M-2, oil lubrication —_—
standard on M-3 and M-4.

Bearing Frame/Shaft Specifications
L

FRAME SIZE M-1 M-2 M-3 M-4
Shaft Diameter at Coupling (inch) s 1 1% 2%
Stuffing (inch) Box 1% 1% 17} 2Ys
Impeller (inch) e 1 1% 2
Between (inch) Bearings 1Ya 1'% 2 3%
Shaft End Play +,00075 +00075 +.00075 +.000
- max - max - max -.000
HP Limits
3500 RPM 30 75 125 —
1750 RPM 15 40 60 300
1150 RPM 10 30 40 200
Maximum Liquid Temp.
w/out cooling (F°) 350 300 300 300
w/cooling (F) 500 500 500 500

Temperature Limits
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CRE/CRO Outline Dimensions

VARIES WITH t ¥
I[_ MFG. i e YP
TR DISCHARGE
ol OILVENT
ONSTANT 3 | wemp .
LEVEL /OILER |
3 X SUCTION
o et R L % i
5 3L P
B R :
1 : g % 5P IAP
44" HOLES® : N o | o | DRAIN
bt > jatpecrt Rl : Lﬂ_'[ o :
---------- = -"“—-*'“7—"——- , ' =] p1p
: n & 2] IN OPTIONAL
.~ OPTIONAL " P. TAP OPTIONAL
NAMEPLATE " COUPLING GUARD  STUFFING BOX CONNECTION |._m—; [P
4-%" HOLES HF i HA
HB 1
{1%" onbases 6, 7
Pump Data
Suction x
PUMP | pischargex |B€91Ng | cp |yp [ p | x | Fump
Size oy D{ch:'i. Frame wat.
AA6 | 1%x1 x 6 | M1 |17% |4 | 5% 6% | 65
AB6 | 3 x1%x 6 | M1 |47% |4 | 5%| &% | 73
106X | 3 x2 x 6 MI  |17% | 4 | 5%| 8% | 82
106 | 3 x2 x6 M2 |23% |4 | 8%| 8% | 108
058 | 2 x1 x 8 |M2/M3 [23% | 4 | 8%| 8% |111/119
509 | 3 x1%x 9 |M2/M3 |23% | 4 | 8% | 8% |114/122
609 | 3 x2 x9 |M2/M3 |23% |4 | 8%| 9% [123/128
709 | 4 x3 x 9 |M2/M3 [23% | 4 | 8%| 11 |137/145
0510 | 2 x1 x10 |M2/M3 [23% | 4 | 8%| 8% |121/129
- | 3 St |MamS 2|2 e
X X o
i 7011 | 4 x3 x11 | M2/M3 |23% | 4 [10 | 12% | 151/160
Motor c M=+N 8011 6 x4 x11 | M2/M3 [23'% [ 4 |10 | 13% |[167/175
Frame 9011 8 x6 x11 |M2/M3 |25% | 6 [10 | 13% | 179/187
56  12% &% 2013 | 3 x1%x13 | M2/M3 [23% | 4 [10 |10% |178/186
66  15% 7% 3013 | 3 x2 x13 |M2/M3 [23% | 4 [10 |11% |190/199
1431 13% 6% 4013 | 4 x3 x13 |M2/M3 |23% | 4 |10 | 12% | 198/208
145T  13% 7 8013 | 6 x4 x13 |M2/M3 |23%: | 4 |10 |13% |207/215
1821  14% 7% 9014% | 8 x6 x14%| M4 [33% | 6 [14% |16 667
1841  15% 8% 10014% |10 x8 x14'%2| M4 |33% | 6 |[14%2| 18 794
2131 18 9% 9016% | 8 x6 x16%| M4 [33% | 6 [14%2] 18 847
245T  19%  10% 10047'% |10 x8 x47%| M4 |33% | 6 |16%| 23 | 1009
2541 2%  12%
26T 24% A% PasePlalebala =
2841  26%  14% ] e
2841S  25% 12% Bearing Frame | No. | Wgt. | Motor Frames HA| HB | HE | HF = = =| D=| D=
286T 28% 14% 5% | 8% | 10 | 14'2] 16%
2861S 26%  13% mi—| | M| & 56-1841 10(35 |4 |[32%[8%] —| = | = | -
3241 29%  15% AB | 52 2431-2451 12(39 |4%|36%k|8%| —=| —=| = | =
32415 28% 4% — 1| 8 1431-2157 12 |45 | 4% |a2% | — |12 |13%]| - | —
3261 3% 16'% b i 2 | 109 2541-2861 15|52 |6 |49%| — |[12%|14%| — | —
3261 29% 15 ‘l 324Te75-326T TS : 13
3641  32h 17 s ¥, | M0 ssqreratsrers | 18 |88 | 7R BAK] = heg ML~} =
i ] 4047-405T 15 |15
35T 3%  ATh 4 | 182 4TS 1860 |7%(57% | — |42 |42 | — | —
3 1
ﬁ';s 3732 23% 5 | 200 |444144517154471S| 22 [62%|9 |60% | — |— |15 | — | —
4057 38%  20% M "4_‘: 6 | 360 | 2541405115 | 22 |69%2| 8% |66% | — |— |[— [19%|21%
ﬁ'rs m ;m 7 | 439 | 444171544917 | 22|83 |8%ls0 | — |— [—= [19%]21%
4441S  39%  19% Flange Data
4451 45%  24% Pressure Series 150 POUND SERIES 300 POUND SERIES
44518  41%  20% NominalPipeSize[1 [1%2[2 [3 [4 [6 [8 [1 [1% |2 |3 |4 |6 |8 |10
4471 48% 26 Outside Diameter (4% [5 |6 |7% |9 |11 [13%|4% |6% |6% (8% |10 [12% |15 |17%
4471 46%h  22% Bolt Circle 3% (3% [ 4% |6 | 7% | 9%(11%|3% |4% |5 |[&% | 77|10% [13 |15%
4497 28% Bolts (Straddling) |4% |4% | 4% | 4% [8% | B%| 8% 4% |4% |8% |8% | 8%|12% [127% |16
4491S  4d%s  24% Thickness %ol el Ya| el he| 1 | %] as| el 70 l1% | 1%] 1%e] 1% ] 1%
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Typical Pump Specification (ANSIB73.1)

CASING Vertical, center-line dis-
charge, self-venting, foot mounted
casing with cover and frame bolted,
provided with quick release bolt
lugs to facilitate back pull-out dis-
assembly without disturbing suction
or discharge piping. Casting must
also have minimum */s" corrosion
allowance.

IMPELLER Open orenclosed im-
peller, keyed and through-bolted

to the shaft to prevent spinning-off

in case of reverse rofation. Impeller
diameter not to exceed 90% of the
maximum. Capable of being installed
in casing fo insure quiet operation.

CASING WEAR RINGS carbon
graphite, renewable type, secured

to casing. Clearance with impeller
can be adjustable from back of
bearing frame, allowing for minimum
NPSH requirements and maximum
efficiency.

SHAFT Material to be 316 S.S. for
packing or mechanical seal. Sized
for .002" maximum deflection.

BASEPLATES Structured steel, ribbed
for rigidity with grout holes. Drip col-
lection chamber is available,

BEARINGS Grease or oil lubricated,

designed for 150,000 hours average
life. Housings to be enclosed and
protected fo prevent contamination
by dirt or liquids during operation or
storage. Double row thrust bearing
to be held in place with a lock nut
and lock washer. Guide bearing is
to be single row.

STUFFING BOX stuffing box should
be topped for in and out connec-
fions. Should also facilitate packing
and most any type of seal. Gland
should be either solid, flush, or
quench type.

PD "Q" - QUICK SHIPMENT/
COMPLETE PUMPS WITH
BASEPLATE & MOITOR

B Seventeen different sizes -
up fo 6" discharge.

B M1 and M-2 Bearing Frames -
il or grease lubrication. M-3
and M-4 Bearing Frames - oil
lubrication only.

B Construction available: Ductile
Iron, Bronze fitted, 316 S.S. fitted,
all 316S.S.

B Impellers: available in both
enclosed and semi-open design.

B Mechanical seals or packed -
both John Crane fype 1 orfype 9
seals are available with bronze
or 316 stainless steel gland.

B Available complete with structural
formed ribbed steel baseplate,
Lovejoy or Falk coupling, steel
adjustable coupling guard, and
stainless drip caiches.

EMERGENCY STOCK PARTS
SHIPMENTS Paris can be shipped
the very next day from our completed
parts inventory.
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Leakproof Can-O-Matic pumps
The reliable hermetically sealed
pump designed to handle toxic,
volatile and corrosive liquids, re-
frigerants and high temperature
water. 17 sizes. Capacities up to
1200 gpm. Heads to 480 ft. Tem-
perature from —150°F to +400°F.
Pressures to 400 psi. Bulletin 929.

Self-Priming Pumps

Diffuser type for high efficiency and
designed for maximum interchange-
ability. Available in 7 sizes with open
impellers. This self-primer uses stan-
dard CRE/CRO parts with unique
diffusers and casings. Corrosive/
abrasive liquids, suspensions and
slurries are handled. Capacities

to 1,400 gpm. Heads to 450 ft.
Bulletin 918.

Vertical Submerged Pumps
Areliable, heavy duty industrial
pump for a wide range of pit and
tank applications including pump-
ing slurries, chemicals, condensate,
waste water, efc. 21 sizes from 1" fo 8”
discharge. Capacities to 4800 gpm.
Heads to 250 fi. Bulletin 905.

buffalo pumps

W An Ampco-Pittsburgh Company

N. TONAWANDA, NEW YORK 14120-0156

Sales Representatives

ALABAMA -
ARIZONA -
CALIFORNIA -

COLORADO -
CONNECTICUT -

DIST. OF COLUMBIA -
FLORIDA -

GEORGIA -
ILLINOIS -
INDIANA -
IOWA -
KENTUCKY -
LOUISIANA -
MARYLAND -
MASSACHUSETTS -
MICHIGAN -
MINNESOTA -
MISSOURI -

NEW JERSEY -
NEW MEXICO -
NEW YORK -

NORTH CAROLINA -
OHIO -

OKLAHOMA -

PENNSYLVANIA -

SOUTH CAROLINA -
TENMNESSEE -

TEXAS -

UTAH -
VIRGINIA -
WASHINGTON -
WEST VIRGINIA -
WISCONSIN -

IN CANADA:
ALBERTA -

BRITISH COLUMBIA -
MANITOBA -

NEW BRUNSWICK -
ONTARIO -

QUEBEC -
SASKATCHEWAN -

IN MEXICO:
DF. -
NUEVO LEON -

BIRMINGHAM
PHOENIX

LOS ANGELES
SAN FRANCISCO
DENVER
HARTFORD
ALEXANDRIA, VA,
JACKSONVILLE
MIAMI

TAMPA
ATLANTA
CHICAGO
INDIANAPOLIS
DES MOINES
LOUISVILLE
NEW ORLEANS
BALTIMORE
BOSTON
DETROIT
MINNEAPOLIS
KANSAS CITY
ST. LOUIS
SOMERSET
ALBUQUERQUE
ALBANY
BUFFALO
ROCHESTER
SYRACUSE
GREENSBORO
CINCINNATI
CLEVELAND
COLUMBUS
TOLEDO
OKLAHOMA CITY
TULSA
ALLENTOWN
PHILADELPHIA
PITISBURGH
YORK
GREENVILLE
KNOXVILLE
MEMPHIS
DALLAS
HOUSTON
SALT LAKE CITY
RICHMOND
SEATTLE
CHARLESTON
MILWAUKEE

CALGARY
EDMONTON
VANCOUVER
WINNIPEG
SAINT JOHN
HAMILTON
KITCHENER
OTTAWA
SARNIA
SUDBURY
TORONTO
MONTREAL
SASKATOON

MEXICO CITY
MONTERREY

3M-691 SCS LITHO IN USA




