ENHANCED GEOMETRY
PUMPING UNIT

APl Rear Mounted Geometry Class | Lever System with Phased Crank Counterbalance

Photo: RM-640D-305-168
Qperating in Neuguen, Argentina
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ENHANCED GEOMETRY PUMPING UNIT
General Specifications

APIGEOMETRY CONSIDERATIONS E_:*-—-_____ o~ -

W s o Sy
LS PUMPJACK's RM pumping unit offers certain 1‘_ . ﬁl""a TT‘
benefits not typically found in any other Class | 1 ' ff
Conventional (C) pumping unit. Through its unigue ok i § 1 s 1y ?
design geometry, the LS's Enhanced Geometry (RM) T'ﬁ" | R f
pumping unit exhibits higher mechanical efficiency | ™~ i ': |
and allows more crank rotation during the upstroke S——+] S
portion of the pumping cycle. This results in APIC Linkage API RM Geometry
reduced energy requirements and added time for Rl : i i

(Conventional) i Enhanced)

more complete pump fillage.

PHASED COUNTERBALANCE

The Enhanced {(EM) Pumping Unit design also
allows the counterbalance moment to be phased in
a way that optimizes the lifting cycle, further
decreasing gear reducer net torgque and prime
mover energy requirements.

TANGIBLE BENEFITS OVER CONVENTIONAL & FRONT MOUNTED
UNITS

Compared to Conventional Class | geometries (C
units), RM's upsiroke dedicates a greater portions
of its crank 360" rotation to the upstroke {(as seen
on Displacement and Velocity graphs below)
enabling slower upstroke wvelocities for a better
pump fillage.

Compared te Class lll geometries (M units), RM's
downstroke imposes lower accelerations to sucker
rod strings, therefore preventing
tension/compression transitions and so extending
fatigue life of the pumping system.
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Enhanced Geometry
Pumping UnitAPI Linkage
Nomenclature

Unit Designation

Polished Rod

Stroke Length in

Capacity, Ibs. inches
RM-1280D-427-192 42,700 192,158,126
RM-1280D-365-192 36,500 192,158,126
RM-1280D-427-168 42 700 168,139,112
RM-1280D-365-168 36,500 168,139,112
RM-912D-427-192 42,700 192,158,126
RM-912D-365-192 36,500 192,158,128
RM-912D-305-192 30,500 192,158,126
RM-912D-427-168 42 700 168,139,112
RM-912D-365-168 36,500 168,139,112
RM-912D-305-168 30,500 168,139,112
RM-912D-427-144 42,700 144,119,96
RM-912D-365-144 36,500 144,119,96
RM-912D-305-144 30,500 144,119,968
RM-640D-305-192 30,500 192,158,126
RM-640D-365-168 36.500 168,139,112
RM-640D-305-168 30.500 168,139,112
RM-640D-427-144 42 700 144 119,96
RM-840D-365-144 36,500 144,119,96
RM-540D-305-144 30,500 144 118,93
RM-640D-256-144 25,600 144,118,93
RM-640D-305-120 30,500 120,98.78
RM-640D-256-120 25,600 120,08,78
RM-456D-305-168 30,500 168,139,112
RM-456D-365-144 38,500 144,119,96
RM-456D-305-144 30,500 144,118.93
RM-456D-256-144 25,600 144,118,93
RM-456D-365-120 36,500 120,98,78
RM-4560D-305-120 30,500 120,98.78
RM-456D-256-120 25,600 120,98.78
RM-320D-256-144 25,600 144,118,093
RM-320D-305-120 30,500 120,98,78
RM-320D-256-120 25,600 120,98,78
RM-320D-213-120 21.300 120,98,78
RM-320D-305-100 30,500 100,82,65
RM-320D-258-100 25,600 100.82,65
RM-320D-246-86 24 600 86,71,56
RM-228D-213-120 21,300 120.,98,78
RM-228D-256-100 25,600 100,82,65
RM-228D-213-100 21,300 100.,82,66
RM-228D-173-100 17.300 100,82,66
RM-228D-246-86 24,600 86,71,56
RM-228D-213-86 21,300 86.71.56
RM-228D-200-74 20.000 74,6149
RM-228D-173-74 173,00 74,61,49
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ENHANCED GEOMETRY PUMPING UNITS - API Linkage Table

UNITMODEL A ¢ P H Ea K R1 R2 R3 SU[Ibf] {D:Q'.i’ S il
RM-1200D-427-192° 231,89 1811 171268 27323 161.4Z 11181 22828 4508 35 30.91 -1450 -3 88.86
RM-1280D-365-192 231.89 11811 171.26 273.23 161.42 1i1.81 27828 45.08 a4 30.91 -1380 -9 BA_BE
RM-12800-427-168 19803 11447 16142 263.32 15158 111.81 21436 4508 38 3191 -435 -9 78.78
RM-1280D-365-168 f98.03 114.17 16142 26339 151.58 11181 24436 4508 38 30.91 =360 -4 TH.78
RM-D120-427-192 23180 11811 17126 273.23 16142 11181 29898 45.08 34 3081 -1450 -9 BH . B8
RM-9120-365-192 231.89 118.41 17126 27323 16142 11181 22828 4508 38 30.91 1380 -9 88. 85
RM-212D-305-192 23189 118.11 17126 27323 16142 111,81 22878 4508 38 3081 1320 -4 88 .85
EM-912D-477-158 19803 114147 16142 -263.39 151.58 11181 214356 4508 38 30.91 -435 g9 Ta.7q
RM-9120-365-168 188.03 11417 16142 26330 15158 111.81 21438 45 08 38 30.91 <360 -8 T8.TH
RM-%120-305-164 188,02 1417 16142 26339 15158 11181 214.36 4508 38 30.91 -455 -9 T8.78
RM-812D-427-144 1609.49 11417 16142 26339 15%58 11181 21438 4508 38 30.91 75 -9 67.4
RM-8120-365-144 16949 114,317 16142 26339 15158 111.81 21436 4508 38 30.91 a5 -0 67 4
RM-9120-305-144 16945 11417 16142 263.39 15158 111.81 214.36 4508 38 30.91 360 -9 67.4
RM-6400-305-192  231.88 1811 17126 273.23 16142 111.81 278728 4508 35 30899 -1320 -9 BE. BB
RM-5400-365-168 198.03 11417 16142 26330 15158 11181 21435 4508 38 309 -360 -8 T78.78
RM-6400-305-168  198.03 11417 16142 263.39 15158 111.81 21436 4508 38 D81 -450 -3 78.78
RI-B400-827-144 16949 11447 16142 26339 15158 14181 21438 4508 a8 3 T5 -9 6T .4
RM-640D-365-144 16949 114.17 16142 26339 151,88 111.81 21436 4508 38 30.91 85 - BT .4
RM-G40D-3056-144 17323 10236 14171 2315 136.04 96.46 190.97 39.37 3287 2638 350 -12 66.97
RU-540D-256-144 17323 10236 141,73 2315 135.04 9645 190,97 3937 3287 26.38 -150 =12 GE.G7
RM-640D-305-120, 144.49 102,36 141.73 2315 135,04 9646 19097 3937 3287 2638 200 -12 5587
RM-6400-256-120 4449 10236 14133 2315 13504 96.46 190.97 3937 3287 2618 126 -12 55.87
RM-4660-305-168 198.03 11417 16142 263.39 15158 111,81 21435 4508 34 30:87 455 -0 TH.TE
RM-4560-365-144 16549 11417 16142 26339 151.58 111.81 21436 4508 38 30,91 a5 ] 6T .4
RM-4560-305-144 173,23 10236 141.73 2315 135.04 BS648 18097 3937 3287 2638 -245 -12 66.97
RM-4560-256-144 173.23 10236 141.73 2.5 135.04 98 46 190.97 30,37 3287 2638 -230 =12 66.97
RM-4560-365-120 144 49 10236 14173 2315 135.04 96.486 19097 39.37 3287 26.38 220 -12 5587
RM-4560-305-120 14449 10236 14173 2315 135.04 96,46 180.97 39.37 32.87 2638 200 -12 5587
RM-4560-256-120 144 .49 102.36 14173 2315 135,04 9646 19097 3937 32.87 26.38 120 12 55 87
RM-3200-256-144 173,23 10236 14173 2315 135,04 OF.46 190.97 3937 3287 2638 230 -12 G6.97
RM-320D-305-120 14449 10238 141,73 2315 135.04 0646 180.97 3937 3287 2628 200 =12 55.87
RM-320D-256-120 444 .49 102.36 14173 2315 135,04 9648 19097 3837 3287 26.38 120 I B A5 87
RM-320D-213-120 144,49 10236 14173 231.5 13504 9645 190:87 3937 3287 26.38 115 =12 55 87
RM-320D-305-100 120.28 10236 141.73 231.5 13504 96.48 190.97 3937 3287 2638 d50 -12 46 5
RM-320D-256-1000 12028 10238 14173 2315 13504 9548 19087 3937 3287 26.38 220 =12 46.5
RM-3200-246-86 101,18 BO.Y6 122058 10488 116,14 TET4 164,25 3543 2972 2402 RAD -14 40,2
BM-2280-213-120 14449 10226 14173 231.5 13604 G546 190.97 39.37° 3287 26.38 50 <12 5587
RM-2280-256-100 120,28 102.36 173 2315 135.04 98485 190.97 39.47 J2.87 26.38 220 -12 46.5
RM-228D-213-100 117.72 B9.76 122405 19488 11514 7474 164.25 3543 2972 2402 210 -i4d 46.77
RM-2280-173-100 1772 8976 122058 19488 11614 78.74 16425 3543 2972 24.02 210 -14 46. 77
RM-2280-246-86 10118 B9 76 12205 19488 11614 7E74 164.25 3543 2972 2402 550 -14 40.2
RM-2280-213-86 101.18 8976 12205 194.88 116.14 78.74 164.25 3543 2972 24.02 RA -14 40.2
RM-2280-200-74 8721 B978 12205 10488 M614 TR T4 164.25 3543 2972 24.02 750 =14 34.85
AM-2280-173-T4 8721 B8.76 12205 19488 11614 7874 164.25 3543 29,72 24.02 750 =14 34.65
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ENHANCED GEOMETRY PUMPING UNITS Maximum ECB (Effective Counterbalance) Table

URENASEL Crank ECH ECB for LS Counterweight Sizes
Name Cranks-only
No.1 No.2 No.3 No.4 No.5 No.6 No.7 NoB No.9
BRM-12B0D-427-192 4354 4624 23278 19724 17,947 1670 14343 13037 46153 8,585  B,194 |
RM-1280D-365-182 4354 4,624 23,278 19724 7,947 18701 14,848 13,037 11,153 89,595 8,154
BM-212D-365-192 4354 4,407 23235 19,8800 17,8685 16606 14757 12,882 10977 8.860  7.596
RM-912D-365-168 4354 6,240 27.284 23275 21271 19865 17,775 18,732 13,607 11,849 10,268
RM-912D-305-168 4354 5,926 26,970 22,961 20,857 19,851 7481 15418 13293 11,535 4,954
RAM-912D-427-144 4045 3,807 24 108 22,027 20,519 18,305 16,085 13,822 11,412 89,771
RM-9120-365-144 4045 5,907 - 24709 22007 20519 18305 18085 15827 412 9,771
RM-640D-365-168 4354 5,940 26,8984 224975 20971 19,565 1rd47s 15432 13,307 11,548 89 968
RM-640D-305-1648 4354 5.848 26,892 ZIRAE3Z . 200879 10473  1T383. 15340 13215 11,457 0,876
RM-6400-365-144 4045 5.907 - 24,108 22027 20,518 18,305 16085 13,822 11,412 9,771
RM-640D-305-144 4045 5,671 - 23.8980 21,8956 20378 18148 15915 13638 11212 9560
RM-6400-256-144 4045 5.431 - 23,702° 21613 20,088 17876 15,648 13376 10,957 &,311
RM-8400-305-120 3064 5,512 - 24827 22884 1274 18885 18,525 14410 11,619 9,742
RM-4560-305-168 4354 5,560 26,821 22v84 20,758 19336 17,248 15131 12980 10.702 8,161
RM-4560-305-144 3oe4 3827 - 200014 0489 17938 15137 13159 9435 8962 7,472
RM-4560-256-144 4045 5431 . 23,702 21613 20,099 17876 15648 13376 10,957 9,311
RM-4560-365-120 3064 5,640 - 24991 23,051 21452 14056 16689 14,268 11,666 0884
RM-4560-305-120 ane4 5.532 - 24,892 22951 ¢1.352 18,855 16,585 14,162 11,560 9,777
RM-456D-256-120 3064 5,756 - - 23028 413 18004 . 167RT 143 12.337 10,508
RM-320D-256-144 3064 3.824 - 20,019 18,393 17,042 15040 13,060 11,036 B 862 371
RM-320D-258-120 3064 4,792 - N3 22974 20564 BT 15842 13,398 10:803 5,024
RM-320D-213-120 064 4,801 . 23,842 21,930 20,343 I7T.888 15,661 13,230 10,724 8,971
RM-3200-305-100 3064 7o b - 30,481 28141 26,198 23315 20465 17,551 14,422 12276
RM-320D-256-100 3064 7,167 - 30463 28125 26,183 23,301 200453 17.540 14,414 12 270
BM- -246-86 1940 4,535 - - - - 18,384 16,060 13553 1RSSTF CBART
RM-2280-213-120 3064 4 466 - 24,260 22,080 20433 18,013 15822 13.176 10,551 8,750
RM-2280-256-100 3064 5,853 - 29,052 26,724 247800 21820 19,084 16183 13.070 10935
RM-228D-213-100 1940 3,646 - - . 15,512 13520 11457 9,182 7,582
RM-2280-173-100 1940 3.098 - - - - 14964 12,872 10910 8,635 7,033
| RM-2280-246-86 1540 4,500 . = - - 18;294 15,980 13,581 18,937 8.075
RM-228D-213-86 1940 3817 - . - - 17,740 15,397 12993 10,354 8,492
RM-22803-200-74 1840 5,178 - - - 21,189 13,503 15718 12,849 10,488
RM-228D-173-74 1840 5178 : - - - 21,188 18,503 15719 12,649 10,488
Al Volues Shown In Lbs. of Effective Counferbalonce [ECE] af Palish Rod wi Four Weights At Maximum Pasition on Crank, at | ongest Stroke
Langth
*Maximum ECE achieved with Counterwelght posittoned not atand of crank arm
Contact L3 Pelrochem Equipment for counterweight maximum pasition on crank,
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APPLICATION FORMULAS

Strokes Per Minute

BPM d

SPM=—— = —

R D

Examplea:

RPM = 1170 Revolutions per minute of prime mover

R = 30.28 {912D Gear Reducer)
d = 12" Pitch Diameier of Prima Maovear Sheave
D = 50° Pitch Diameter of Gear Reducer Sheave

1170, 12
3028 5O

SPM = =83

Prime Mover Sheave Diameter

4= SPMXRxD
REM

SPM = 7 Strokes Per Minute
R = 30.28 Ratio (312D Gear Haducer)

D = 50° Pitch Dlameter of Gear Reducaer Sheave
RPM = 1170 Revaolutions Pes Minute of Prime Maover
d=7*30.38%50 _ ginches

Use nearast 5ize available depanding upon bell section and number
of grooves in sheave

Center Distance
UD:,\/{S. L)+t 1-b)°
6o = af(55+2)" (15}

Example:

Aszume Hi-Prime Electric Motor
Criven C228D-213-120 Conventional Linit
S5 =27.5 (See General Dimensions)
TT =34.25 (Sea Ganaral Dimensions)
I1=52.75 (5as Genaral Dimensions)
h=8 {Assumea 25 HR Framea 324 T Motor)

6o = \/ 27.5+ 22 ). (5275-8)

CD = R3.2 Inches

SYMEBOL DEFINITION

SPM = Strokes Per Minuta
RPM = Revolutions Per Minute of Prime Mover
H = Gear Beducar Balio

D = Gear Reducer Sheave Pitch Diameter, Inches
o = Prima Mover Sheave Pitch Diameter, Inches

PL = Ball Pilch; Inches

CD = Shaft Center Distance, Inches
5 = Bee General Dimensions
T = Sea General Dimensions

Belt Length

PL=2CD+1.57 (D+d ]+ | D-d)
4= GD

Example:

CD = 85.5 Inch Center Distance of Shafis
D =48 Inch Pitch Diameater of Gear Heducer Sheave
d = 14 Inch Pitch Diameter of Prime Maver Sheave

PL=2 xB5.5+157 | 46+14 ] = [ 46-14]"
4%B5.5

PL=228.1 Inches
Use G225 Belts.

Horsepower of Prime Mover

For High Slip Elactric Motors and Siow Spaed Engines

BEM = Dapth
SE000

HF =
Far Mormal Slip Electric Motors and Mulli-cylinder Engines

BPFM = Depth
45000

HF =
Exampla:

BPD =250 @ 100% pump efficiency
Depth = 5000 Feet pump depth
Assume High Shp (Mema ) Malor)

_ 250 x 5000 = 22.32,use 25 HF Motor
56000

HF

Maximum Strokes Per Minute Based
on the Free Fall Speed of the Rod

SPM =.T \/5'?'9'}'3'
L

Exampla:
Aszsume C-228-213-120 Unit

SPM = :,-\/GC'C'{I:'I = 15.65 3PM Maximum

| = Sae Genaral Dimensians

535 = See General Dimensions

TT = 5ea General Dimansions
Il = See Ganeral Dimenslons
b= Prime Mover Backing (Vertical Distance from

Mounting Feeal to Cantar to Shaf), Inc.
HP = Horzsepower
BPD = Barrels Per-Day at 100% Pump Efficiency
Deapth = Pump Setting, Faet

L = Stroke Length, inches
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