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SYSTEM DESCRIPTION

The APS ADVANCED™ Universal Pumping System

The APS ADVANCED unit is the
first universal crank-balanced
pumping unit ever introduced.

Two APS ADVANCED universal
structures handle a full range of
requirements which previously
required over 35 different API
sized conventional units.

The APS ADVANCED universal
units have been computer
designed for absolute minimum
gear reducer and prime mover
requirements throughout the full
range of applications.

ADVANCED

Features:

UNIVERSAL DESIGN — Two APS structures cover
114 through 912 applications.

e GEAR REDUCER INTERCHANGEABILITY — Each

APS structure accommodates four interchangeable
herringbone gear reducer sizes.

e FULLY ADJUSTABLE STROKE — Each APS

structure allows continuous stroke adjustment over
a range nearly double that of ordinary crank-
balanced units.

e OPTIMUM SYSTEM EFFICIENCY — Each APS

structure has a typical torque reduction of 35%
compared to ordinary units.

e LOWER SUCKER ROD STRESS — The softer APS

upstroke motion maximizes sucker rod life.

The smoother APS load curve results in longer
reducer life, as load reversals have been essentially
eliminated.

GEAR REDUCER LOAD REVERSALS MINIMIZED —

COUNTERBALANCING SIMPLE AND PRECISE —
Only one type of master and auxiliary weight is
required for all 114 through 912 applications.

MINIMUM OPERATIONAL COSTS — Energy
savings can recover initial pumping unit investment
within 3 years.

INVENTORY LOGISTICS MINIMAL — The APS
universal design reduces inventory requirements to
an absolute minimum.

COMPETITIVE PRICE — The APS universal design
and commonality of tooling provide substantial
overdesign at competitive prices.

COMPUTER SERVICE AVAILABLE — Each
customer application can be computer modeled by
APS.

LABORATORY AND FIELD TESTING — Complete
structural performance can be verified on the
state-of-the-art APS laboratory well simulator and
the on-site systems analyzer.



UNIT DESIGNATIONS

THE ADVANCED 365-168 UNIVERSAL PUMPING UNIT *

912 168
640
456 iy f

4 Interchangeable Gear Reducers; 36,500# Structural Capacity; Any Stroke from 88" to 168"

THE ADVANCED 305-100 UNIVERSAL PUMPING UNIT *

320 100
298
= 305 |

114 52

4 Interchangeable Gear Reducers; 30,500# Structural Capacity; Any Stroke from 52" to 100"

* Basic Structure Includes: T-base, universal prime mover base, universal belt guard, wireline and carrier bar,
brake assembly, safety ladder, ground oiling system, oil in reducer, required gear reducer and reducer sheave.
Counterbalance weights are separately ordered according to the enclosed counterbalance effect charts.
Consult APS for wide bases, custom prime mover mounting interfaces, crank guards and other accessories.

GEAR REDUCER SPECIFICATIONS  suorzaton II)

All reducers are double reduction herringbone and feature split housings with bearing carriers for maintenance
serviceability. Gear reducers are manufactured to APS specifications by Curtis Machine Company of
Dodge City, Kansas.

Reducer | Peak Torque Maximum Sheave Gear

Size Rating Sheave Bore Ratio

912 912,000 in-ib 58" P.D. 3.875" 30.412

640 640,000 in:Ib 58" P.D. 3.875" 30.412

APS MODEL 365-168 456 456,000 in-Ib 44" P.D. 3.000" 29.975
320 320,000 in-lb 44" P.D. 3.000" 29.975

320 320,000 in-lb 44" P.D. 3.000" | 29.975
228 228,000 in-Ib 36" P.D. 2.500" 29.816
160 160,000 in:lb 36" P.D. 2.500” 29.816
114 114,000 in-lb 36” P.D. 2.500" 29.816

COMPONENT DESCRIPTIONS

APS has applied for patents on the universal linkage, the universal crank assembly and several universal
subsystem components.

All structural bearings are self-aligning spherical bearings. The saddle assembly and the horsehead are
adjustable for simple alignment. The crank pin can be continuously adjusted along a vernier scale for any exact
stroke length required within the range of each unit. The universal crank weights are easily adjusted and locked
for any precise counterbalance effect required.



| COUNTERBALANCE DATA
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APS MODEL 365-168

COUNTERBALANCE EFFECT AT ©6=90° CRANK ANGLE
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Cranks Only 0 283460 6675 | 6399} 6146 5915 | 5701 | 5505 | 5323| 5154 | 4997 | 4851 | 4715) 4588 4469| 4358 | 4254 | 4157 | 4065 | 3980 | 3899 | 3824 | 3753

2MW 2000 440960 - (2000 x AR) | 10384 | 9955 | 9562 | 9201 | 8870 | 8563 | 8280| 8018 7774 | 7547 7335| 7138| 6953 | 6780| 6619 6467 | 6325 | 6191 | 6066 | 5949 | 5839

4mMw 4000 538460 - (4000 x AR) | 14094 | 13510 | 12977 | 12488 {12038 | 11622 | 11238 | 10882 | 10551 {10243 | 9955 | 9687 9437| 9202 | 8983 | 8777 | 8584 | 8403 | 8233 | 8074 | 7925

4MW +2A 6000 755860 - (6000 x AR) | 17803 | 17066 | 16392 | 15775 | 15206 {14681 | 14196 | 13746 | 13328 | 12938 | 12576 | 12237 | 11920 | 11624 | 11347 | 11087 | 10843 {10615 | 10400 {10199 | 10011

4MW + 47 8000 913460 - (8000 x AR) | 21512 | 20622 | 19808 | 19061 {18374 {17740 | 17153 | 16610 | 16104 | 15634 | 15196 | 14786 | 14404 | 14046 | 13711 | 13397 | 13102 {12826 | 12567 | 12324 | 12096

AMW +6A 10000 1070960 - (10000 x AR) | 25221 {24177 | 23223 | 22348 |21542 | 20799 | 20111 | 19473 | 18881 | 18330 | 17816 | 17336 | 16888 | 16468 | 16075 | 15707 | 15362 {15038 | 14734 | 14449 | 14182

4MW +8A 12000 1228460 - (12000 x AR) | 28931 | 27733 | 26639 | 25635 | 24710 | 23857 | 23069 | 22337 | 21658 | 21026 | 20436 | 19886 | 19371 | 18890 | 18439 | 18017 {17621 {17249 | 16901 | 16574 | 16268

AMW +10A 14000 1385960 - (14000 x AR) 31289 | 30054 | 28921 |27879 | 26916 | 26026 | 25201 | 24435 | 23721 | 23056 | 22435 | 21855 | 21312 | 20804 | 20327 {19880 | 19461 | 19068 | 18699 | 18354

4MW +12A 16000 1543460 - (16000 x AR) 32208 {31047 {29975 | 28984 | 28065 | 27212 | 26417 | 25676 | 24985 | 24338 | 23734 | 23168 | 22637 | 22139 {21673 | 21235 | 20824 | 20440

4MW +12A+2AA | 18000 1700960 - (18000 x AR) 31942 | 30929 | 29989 | 20113 | 28296 | 27534 | 26822 | 26156 | 25532 | 24947 | 24398 | 23884 | 23402 | 22949 | 22525

AMW +12A+4AA | 20000 1858460 - (20000 x AR) 31808 § 30917 | 30084 | 29306 | 28578 | 27896 27257 § 26658 | 26096 § 25568 {25074 | 24611

4MW +12A+6AA | 22000 2015960 - (22000 x AR) 3178931000 | 30260 | 29566 {28317 {28307 | 27735 §27199 | 26697

4MW +12A+8AA} 24000 2173460 - (24000 x AR) 31876 3”7_6 30519 | 29902 |29324 | 28783

Tn = (W x TF) - Msin(6-12.5°) | in-lb

Tn = instantaneous net required reducer torque at crankshaft at any crank angle 8 (usually in 15° increments)

W = instantaneous well load at crank angle 6 determined by dynamometer readings — after translating
position of rod, POR, to crank angle 6 per POR charts (usually in 15° increments)

8 = instantaneous crank angle defining the clockwise angular position of the line between crankshaft and
crank pin from its 12 o’clock spatial position

T = -12.5° which means that the crank weight and its weight complement have a composite center of gravity
which trails crank angle 6 by 12.5° with crankshaft rotating clockwise

TF = torque factor describing number of in-Ib of torque at crankshaft per 1 Ib. of well load at any
instantaneous crank angle 6 at any stroke setting per TF charts (usually in 15° increments)

M = maximum moment of crank weight and its weight complement at crankshaft for any radially adjusted

‘position of the weight complement (occurs at 8=102.5° crank angle)
AR = distance that weight complement is adjusted radially inward from the fully outboard position
e obtained directly from above chart for any AR
M or
|M =1.0243 x 90°CBE x 90°TF] in-Ib

90°CBE = exact counterbalance effect at polished rod at 8=90° crank angle for any weight complement, for
any stroke setting and for any AR inward adjustment of weight complement

90°CBE = 90°CBE; - 7/8355 X (90°CBEs - 90°CBE;co) | Ibs
90°CBEs = counterbalance effect off chart for any fully-outboard weight complement and for any stroke,
including interpolated values for any stroke in between those listed
90°CBEgsco = counterbalance effect off chart for cranks only configuration, including interpolated values for
any stroke in between those listed
Note: Exact 90°CBE can also be measured in the field by disconnecting the well load and measuring force
required at carrier bar for linkage equilibrium at crank angle 8=90°

* Crank accommodates 4 master weights (4MW) each weighing 1000# and has auxiliary weights available (A) each weighing
1000# and other auxiliary weights (AA) each weighing 1000# — with (AA) auxiliaries only to be used if total required weight
complement exceeds 4MW+12A

Notes: 1. APS units should only be operated in clockwise direction as defined with polished rod to the right.
2. When having to adjust weight complement radially inward, it is necessary to adjust each of the 4 weight sub-
complements radially inward the same amount as measured from the outboard end of each crank.
3. In certain special cases, the weight sub-complements can be configured to modify the phase angle T if desired
(consult APS).
4. Counterbalance effect interpolation can be completely avoided if operation is at any of the exact strokes in the
charts, which are listed in 4" increments.



COUNTERBALANCE DATA
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APS MODEL 305-100

COUNTERBALANCE EFFECT AT ©=90° CRANK ANGLE

(PHASE ANGLE 7 = -15.75°)

205610 - (2000 x AR)
a 304610 - (4000 x 4R)
amwezh | 6000 | 40310- (6000 AR)
e 502610 - (8000 x AR)
o 601610 (10000 x AR)
AMW +BA 700610 - (12000 x AR)
MW | 7ewi0-Gaowx an)
MW+ 124 898610 - (16000 x AR)
Wiz | 997610 - (18000 x AR)
- amwizaann | T 1006610 - (20000 x AR)

Tn = (W x TF) - Msin(8-15.75°) | in-lb

Tn = instantaneous net required reducer torque at crankshaft at any crank angle 8 (usually in 15° increments)

W = instantaneous well load at crank angle 8 determined by dynamometer readings — after translating
position of rod, POR, to crank angle 8 per POR charts (usually in 15° increments)

® = instantaneous crank angle defining the clockwise angular position of the line between crankshaft and
crank pin from its 12 o’clock spatial position

T = -15.75° which means that the crank weight and its weight complement have a composite center of

gravity which trails crank angle 8 by 15.75° with crankshaft rotating clockwise

TF = torque factor describing number of in:Ib of torque at crankshaft per 1 Ib. of well load at any
instantaneous crank angle 8 at any stroke setting per TF charts (usually in 15° increments)

M = maximum moment of crank weight and its weight complement at crankshaft for any radially adjusted
position of the weight complement (occurs at 8=105.75° crank angle)

AR = distance that weight complement is adjusted radially inward from the fully outboard position
e obtained directly from above chart for any AR
M or
e | M = 1.0390 x 90°CBE x 90°TF |in-Ib
90°CBE = exact counterbalance effect at polished rod at 8=90° crank angle for any weight complement, for

any stroke setting and for any AR inward adjustment of weight complement

90°CBE = 90°CBE; - 4A9R5 x (90°CBEg - 90°CBE;c,) | Ibs
90°CBEs = counterbalance effect off chart for any fully-outboard weight complement and for any stroke,
including interpolated values for any stroke in between those listed
90°CBEsc, = counterbalance effect off chart for cranks only configuration, including interpolated values for
any stroke in between those listed
Note: Exact 90°CBE can also be measured in the field by disconnecting the well load and measuring force
required at carrier bar for linkage equilibrium at crank angle 8=90°

* Crank accommodates 4 master weights (4MW) each weighing 1000# and has auxiliary weights available (A) each weighing
1000# and other auxiliary weights (AA) each weighing 1000# — with (AA) auxiliaries only to be used if total required weight
complement exceeds 4MW+12A

Notes: 1. APS units should only be operated in clockwise direction as defined with polished rod to the right.
2. When having to adjust weight complement radially inward, it is necessary to adjust each of the 4 weight sub-
complements radially inward the same amount as measured from the outboard end of each crank.
3. In certain special cases, the weight sub-complements can be configured to modify the phase angle T if desired
(consult APS).
4. Counterbalance effect interpolation can be completely avoided if operation is at any of the exact strokes in the
charts, which are listed in 4” increments.




TORQUE FACTORS AND

POSITION OF ROD DATA
TR o 0 RS s A 5

APS MODEL 365-168

i‘:‘g{g 88" STROKE | 92" STROKE | 96" STROKE | 100" STROKE | 104" STROKE | 108" STROKE | 112" STROKE | 116" STROKE | 120" STROKE | 124" STROKE
8 TF POR TF POR TF POR TF POR TF POR TF POR TF  POR TF POR TF_POR TF_POR
0 -994 012 |-1042 012 |-1080 012 | -1138 012 |-11.86 012 |-1235 012 |-1285 012 | -1334 012 |-1384 012 | -1435 012
15° 247 001 260 001 273 001 285 001 298 001 310 001 321 .00 333 00 344 001 354 001
30° 1461 02 | 1533 026 | 1606 027 | 1679 027 | 1752 027 | 1826 .027 | 1899 027 | 1972 027 | 2045 027 | 2118 .027

45° 2530 086 | 2654 087 | 2778 .087 2902 087 | 3027 087 | 3152 088 | 3278 .088 | 3403 .088 | 3529 .088 | 3655 .089
60° 3361 .75 | 3520 .175 | 3679 .76 | 3839 .76 | 3999 177 | 4158 977 | 4318 .177 | 4478 178 | 4638 178 | 4797 179
75° 3901 283 | 4077 284 | 4254 285 | 4430 285 | 4605 286 | 4780 .286 | 4954 287 | 5127 .287 | 5209 287 | 5470 288

90° 4145 404 | 4325 404 | 4502 405 | 4679 405 | 4853 405 | 5027 406 | 5199 406 | 5369 406 | 5537 406 | 57.04 406 128"
105° 4126 527 | 4297 527 | 4465 528 | 4632 528 | 4707 52 | 4960 527 | 5121 527 | 5279 527 | 5435 527 | 5580 526 through
120° 388 647 | 4043 647 | 4198 646 | 4351 646 | 4502 645 | 4651 644 | 4798 644 | 4042 643 | 5084 642 | 5224 41 168"
135° 3462 757 | 3604 756 | 3745 755 | 3884 754 | 4021 753 | 4156 751 | 4201 750 | 44238 749 | 4553 747 | 4682 146 stroke
150° 2880 851 | 3005 850 | 3130 849 | 3254 848 | 3378 846 | 3501 845 | 3624 843 | 3747 841 | 3860 839 | 3990 837 it
165° 2143 92 | 2248 925 | 2354 924 | 2461 923 | 2569 921 | 2678 920 | 2789 918 | 20001 917 | 3015 915 | 3130 913 A
180° 1250 977 | 1327 977 | 1406 976 | 1487 975 | 1572 974 | 1660 973 | 1750 972 | 1845 971 | 1943 960 | 2044 968
195° 211 999 | 246 999 | 284 999 | 325 909 | 371 999 | 420 998 | 474 998 | 532 998 | 596 997 | 664 997 helow
210° -933 989 | 954 988 | 972 990 | -988 990 |-1001 991 |-1001 992 [-1007 992 |-1020 993 |-1019 993 | -10.04 994
225° -2086 944 |-2171 945 | -2255 946 | 2330 047 |-2422 948 |-2504 949 |-2586 950 | -2667 951 |-27.48 952 | -2828 953
240° -3121 866 |-3265 867 |-3410 .868 | -3556 860 | -37.03 870 |-3852 871 |-4003 872 | -4156 874 | -4311 875 | -4470 876

255° -3919 760 | -4106 .761 | -4294 762 | -4483 763 | -46.74 .764 | -4868 .765 | -5064 766 | -52.61 .766 | -5462 .767 | -56.66 .768
270° -4407 636 |-46.16 636 | -48.25 637 | -50.36 .638 | -5247 638 | -5460 639 | -5674 639 | -58.89 640 | -61.06 .640 | -63.24 640
285° -4559 502 |-47.72 502 | -49.85 503 | -51.98 503 | -54.11 503 | -5624 504 | -5837 504 | -60.50 .504 | -6263 .504 | -6476 504
300° -4383 368 |-4585 .368 | -47.87 368 | -4989 369 | -51.90 .369 | -5391 369 | -5591 370 | -57.90 370 | -59.88 370 | -61.85 .370
315° -3001 244 | -4081 244 | -4261 244 | -4440 245 | -46.18 245 | -47.96 245 | -4973 245 | -51.49 246 | -5325 246 | -54.99 .246
330° -3144 138 |-3280 139 | -3436 .139 | -3582 .139 | -37.28 .139 | -3874 .139 | -40.19 .140 | -41.63 .140 | -4307 .140 | -4450 .140

345° | 2154 059 |-2256 059 |-2358 050 | -2460 050 | -2562 060 | -2665 060 | -2767 .060 | -2870 060 | -2072 060 | -3074 060
g?‘%t: 128" STROKE | 132" STROKE | 136" STROKE | 140" STROKE | 144" STROKE | 148" STROKE | 152" STROKE | 156" STROKE | 160" STROKE | 164" STROKE | 168" STROKE
8 TF POR | TF POR | TF POR| TF POR| TF POR | TF POR| TF POR| TF POR| TF POR| TF POR| TF POR
0° 1485 D012 |-1536 012 |-1587 012 | -1637 012 | -1689 013 |-1740 013 |-1790 o3 | -1841 013 | 1892 13 | -1942 013 | -1991 013
15° 364 001 | 374 oo | 383 001 | 392 001 | 400 oo | 408 o001 | 416 o001 | 423 001 | 428 001 | 435 001 [ 440 001
3 2191 027 | 2263 027 | 2335 027 | 2406 027 | 2477 021 | 2547 027 | 2616 027 | 2684 027 | 2752 027 | 2818 027 | 2882 027
45 | 3780 089 | 3905 089 | 4030 080 | 4154 089 | 4277 089 | 4400 089 | 4521 089 | 4641 089 | 4760 080 | 4877 089 | 4992 .09
60° 4955 179 | 5103 179 | 5271 .79 | 5427 179 | 5582 .180 | 5736 .180 | 5888 .180 | 6039 .180 | 6187 .70 | 6333 179 | 6477 .79
75 5640 .288 | 5809 288 | 5976 288 | 6141 288 | 6305 .288 | 6466 288 | 6625 288 | 67.82 288 | 6936 288 | 7087 287 | 7235 287
90° 5860 406 | 6031 406 | 6191 406 | 6349 406 | 6504 406 | 6657 405 | 6806 405 | 6953 404 | 7095 403 | 7236 402 | 7372 401
105° 5740 526 | 5889 525 | 6034 524 | 6177 524 | 6318 523 | 6455 522 | 6589 520 | 6720 519 | g847 518 | 6o71 516 | 7091 514
120° 5361 640 | 5496 638 | 5628 637 | 5758 635 | 5884 634 | 60.0B 632 | 6120 630 | 6246 628 | 6361 626 | 6472 624 | 6580 621
135° 4800 744 | 4934 742 | 5057 .40 | 5178 738 | 5206 736 | 5413 733 | 5527 731 | 5639 728 | 5748 725 | 5855 .22 | 5959 719
150° 4111 835 | 4231 833 | 4350 831 | 4460 828 | 4587 826 | 47.04 823 | 4820 820 | 4934 817 | 5047 814 | 5150 810 | 5268 806
165° 3246 911 | 3364 900 | 3483 906 | 3603 904 | 3725 902 | 3847 Bog | 3971 896 | 4096 803 | 4222 800 | 4348 886 | 4475 883
180° 2149 966 | 2250 965 | 2372 963 | 2490 962 | 2602 960 | 2740 958 | 2871 955 | 3007 953 | 3149 950 | 3204 948 | 3445 945
105° 738 997 | 818 906 | 905 995 | 999 995 | 1100 904 | 1210 993 | 1328 902 | 1455 991 | 1592 9% | 1741 989 | 1900 987
210° | -1004 994 | 090 995 | 970 995 | -944 906 | 911 997 | 872 997 | 824 998 | 768 998 | -702 998 | -623 909 | 533 .99
225° | 2000 954 |-2089 956 |-3069 957 | -3148 958 | -3229 950 [-33.00 960 | -3391 961 | -34738 963 | -3557 964 | -3642 965 | -37.29 966
240° | 4631 877 |-4795 878 |-4864 879 | -5137 880 | 5315 881 |-5499 881 | -5690 .882 | -5888 883 | -6095 884 | -63.11 885 | -6539 885
255° | 5872 768 |-6082 769 |-62956 .768 | -65.03 770 | -6735 770 |-6961 770 | -7192 770 | 7428 770 | -7660 770 | -79.06 770 | -81.69 769
210° | -6543 640 | -6763 640 |-6985 640 | -7208 640 | -7432 640 |-7658 640 | 7884 639 | -81.11 630 | -8330 638 | -8567 637 | -8795 636
285° | -6689 504 |-6001 504 |-7112 504 | 7322 504 | -7532 503 |-77.40 503 | 7947 502 | -8152 501 | -8355 501 | -8556 499 | -87.55 498
300° | -6381 370 |-6576 370 |-6769 370 | -6960 369 | -7149 369 [-7336 360 | 7521 3688 | -77.03 368 | 7882 .367 | -8059 366 | -8231 365
315° | 5671 246 | -5843 246 |-6012 246 | -61.80 246 | -6346 246 | -6510 246 | -6671 .245 | -6830 245 | -6986 245 | 7130 244 | 7288 244
330° | -4582 140 | -473¢ 140 |-4874 .41 | 5002 141 | -5150 141 |-5285 141 | 5419 141 | -5551 141 | -5681 .141 | -5808 141 | 5032 .140
345° | -3176 060 |-3278 061 |-3379 061 | -3480 (061 | -3580 061 |-3679 061 | -37.77 061 | -3874 061 | -3070 061 | 4064 061 | —4156 061

APS MODEL 305-100

-745 020 | -802 020 § -8 -916 | -074 | ~1031 | -1089 019 | -11.46 | -12.04 | -1261 | 019 | -1373 | -1428 |
15° -33 000 | -33 .000 -33 000/ -33 000 | -33 .000 -33 000 -34 000 -34 000 -36 000| -37 00O -39 000 | -41 .000) -44 .000
30° 671 016 | 729 06| 786 017 | 844 017 902 017 960 017 1007 017 § 1075 017 § 1132 .017 | 1188 017 | 1244 017 | 1288 017 1352 (017
45° 1309 066 | 1417 067 { 1525 067 | 1633 068 | 1742 068 | 1851 .069| 1959 .069 | 2068 .069 | 21.75 060 | 2282 069 | 2388 .069 | 2483 069 | 2596 .069
60° | 1829 146 | 1874 .147 | 2120 .148 | 2265 .148 | 2411 149 | 2556 .149 | 27.01 .150 | 2845 .150 | 2088 .150 | 31.30 .151 | 3270 .I51 { 34.08 .I51{ 3543 .151
75° 2197 248 | 2365 248 | 2532 250 | 2699 250 | 2864 251 | 3020 252 | 3192 252 | 3353 252 | 3512 .253 | 3660 253 | 3824 252 | 3075 252| 4123 252

| e 2402 365 | 2579 365 | 27.53 366 | 2026 366 | 3096 366 | 3264 367 | 3430 367 | 3593 .367 | 3753 366 | 3900 366 | 4062 365 | 4211 364| 4355 363
105° 2452 487 | 2626 487 | 27.97 487 | 2985 487 | 3130 487 | 3292 486 | 3451 486 | 3606 .485 | 3757 484 | 3904 483 | 4047 481 | 4185 479 | 4318 477
120° 2364 609 | 2528 608 | 2690 .608 { 2848 .607 | 30.03 605 | 3154 604 | 3302 603 | 3446 601 | 3586 599 | 37.22 506 | 3854 504 | 3981 591 | 4103 588
135° 2156 723 | 2307 722 | 2455 720 | 2601 718 | 2745 716 | 2885 714 | 3023 .712 | 3158 .708 | 3289 .706 | 34.17 .703 | 3541 699 | 3662 696 | 3778 691
150° | 1840 824 | 1975 822 | 21.09 820 | 2242 818 | 2374 .B15 | 2505 813 | 2634 810 | 27.62 806 | 28.89 .803 | 30.13 .799 | 31.36 .795 | 3257 .790| 3375 .785
165° 1423 807 | 1537 805 | 1653 903 | 17.71 900 | 1889 898 | 2000 895 | 21.30 892 | 2253 889 | 2377 .885 | 2502 881 | 2628 877 | 27.55 .B872| 28.83 .867
180° 9.06 966 { 993 965 | 1083 963 | 1177 961 | 1275 959 | 1378 957 | 1485 955 | 1507 952 | 17.14 949 | 1837 946 | 1965 943 | 2099 939 2239 935

| 195° 297 997 | 343 9% 395 996 | 451 995 | 614 994 | 584 993 | 660 .992 745 991 830 930 | 942 988 ] 1055 986 | 1181 984} 13.19 982
210° -380 995 { -388 995 | -392 996 | -390 996 | -383 997 | -370 997 | -351 998 | -324 998 | -289 999 | -244 999 | -1.87 1.000 | -1.18 1.000 | -.34 1.000
225° | -10.75 958 |-1147 950 | -12.16 961 | -12.83 962 | -1340 964 | -14.12 965 | -14.74 967 | -1533 .968 | -1590 .970 | -1644 971 | -1696 973 |-1745 975 -17.92 977
240° | -17.17 887 |-1849 1889 | -19.83 891 | -21.17 .B92 | -2254 894 | -2393 896 | -2535 897 | -26.80 .690 | ~28.30 .900 | -29.86 902 | -3148 904 |-33.18 905 | -3499 907
255° | -2231 787 | -2411 780 | -2594 790 | -27.79 .791 | -2967 .793 | -31.58 .794 | -3356 .795 | -3557 .796 | -37.64 .797 | -30.78 .797 | -41.99 .798 |-44.28 .798 | -46:66 .798
210° | -2568 666 |-27.76 667 | -29.85 667 | -31.97 668 { -34.11. 660 | -36.28 669 | -3847 670 | -40.68 670 | -42.94 670 | -45.23 670 | -4754 669 | -49.88 669 | -52.25 .668
285° 1 -27.04 532 |-2919 533 | -31.36 533 | -3353 533 | -3571 534 | -37.90 534 | -4000 534 | -42.28 533 | -4447 533 | -4666 532 | -48.84 531 |-5101 530| -53.17 520
300° | -2638 397 |-2846 397 | -30.53 397 | -3260 397 | -3466 397 | -36.72 307 | -38.77 .397 | -40.80 307 | -4281 306 | -4481 305 | -46.77 395 |-4871 394 | -5061 .392
315° | -2385 270 |-2571 270 | -2156 270 | -2940 270 | -31.24 270 | -33.06 .270 | -3487 .269 | -36.66 .260 | -38.43 260 | -40.17 268 | -41.88 268 | -4356 .267 | -4520 .266
330° | -19.64 188 |-21.17 .50 | -2269 .150 | -24.21 .15 | -2572 .159 | -27.21 .158 | -2870 .159 | -30.18 .150 | -31.63 .150 | -3306 .150 | -34.47 .150 | -3585 .158 | -37.20 .158
345° | -1405 074 |-1514 074 | -1623 074 | -17.32 (074 | -1840 074 | -19.49 074 | -2056 .074 | -21.63 074 | -2269 074 | -23.74 (074 | -2478 074 |-2579 074| -2679 074

TF = torque factor describing number of in-Ib of torque at crankshaft per 1 Ib. of well load at instantaneous
crank angle 8 at any stroke setting, including interpolated values for strokes in between those listed.
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APS MODEL 365-168 |133.56” | 260.12" | 122.00" | 251.87" 63.12" 81.50"

WARRANTY

In accordance with the standard APS warranty, APS warrants its pumping units against defective

material and workmanship for a period of eighteen (18) months after installation or twenty-four (24)
months after shipment from factory — whichever occurs first.







