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THE LUFKIN
MARK II

UNITORQUE

pumping unit

A NEW

GONGEPT

IN OILWELL
PUMPING

The LUFKIN MARK Il Unitorque
Pumping Unit employs a new
kinematic concept made of the
tried and proven structural com-
ponents of the conventional
mechanical pumping unit. This
new, simple and imaginative de-
sign of the LUFKIN MARK Il fur-
nishes one of the most advanced
and trouble-free systems of rod
pumping available today, provid-
ing for many money saving advan-

A Lufkin M-160D-200-74 Mark II Unitorque Pumping Unit in tage§ not heretofore thought
Northern Wyoming, being counterbalanced while in operation. possible.

A NEW Unit with the
same OLD Lufkin Ruggedness
and Dependability
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the NEW LUFKIN SYSTEM

How it
wonks !

The LUFKIN MARK Il Pumping Unit utilizes an ingenious
patented arrangement of the regular components of the
conventional crank balanced pumping unit (walking
beam, samson post, gear reducer, cranks, pitmans
and counterweights) to effect a more uniform loading

Additional advantage is obtained by making the unit
work over both top and bottom of the polished rod
stroke while proportionately reducing both the up and
down side loads.

Independently, these features would not produce a

on the gear reducer, smoothing out and decreasing
peak torque as much as 40%.

uniform torque; by working together a Unitorque sys-
tem is obtained which in turn can effect a torque
reduction on the gear reducer up to 40%.

The LUFKIN MARK Il uses a rotary counterweight sys-
tem similar to the conventional unit, but lifts the front
of the beam rather than pulling down on the tail end.
The cross yoke (equalizer) is shifted forward toward
the horsehead instead of placing it directly over the
gear reducer. This produces an up and down stroke of
195° and 165° respectively (Fig. A). The 195° upstroke
reduces the polished rod acceleration where the load
is greatest and thus effects a reduction in peak pol-
ished road load. Further benefit is obtained by locating
the cross yoke forward, where a greater mechanical
advantage is obtained when lifting the load, while a
lesser mechanical advantage is used for the reduced
downstroke load, (i.e., the maximum upstroke torque
factor is decreased and the maximum downstroke torque
factor is increased). The counterbalance weights are off-
set on the crank. This produces a counterbalance torque
which, at the beginning of the upstroke, “lags” the
torque produced by the well load approximately 7%2°.
Similarly, at the beginning of the downstroke, this same
offset condition produces a counterbalance torque
which “leads” the well torque approximately 712°.

WELL LOAD TORQUE

COUNTERBALANCE TORQUE

f NET TORQUE ON GEARS
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WELL LOAD TORQUE

WELL LOAD TORQUE

Why it
sauves the
operaton

wouey !

In most applications, this reduction in peak torque,
which is an exclusive feature of the LUFKIN MARK I,
permits the use of a size smaller gear reducer, gen-
erally affording a substantial first-cost savings to the
operator. ’

Figure B below shows the calculated crank shaft torque
on turnabout comparison tests between a conventional

FIGURE A

pumping unit and a LUFKIN MARK I, pumping the same
well with the same electric motor, under identical well
conditions. The peak torque demand of 110,000”#
would require a 114-API gear reducer on conventional
geometry, while the LUFKIN MARK II peak torque
demand for the same job is only 65,000”#, requiring
an API-80 reducer on the same application.

¥ Torque In Thousand Inch-Pounds, Calculated From Torque Factors
28 |__CONVENTIONAL PUMPING UNIT
° 7 \ " /
50— p— N—"*
LUFKIN MARK II UNITORQUE
100 | _PUMPING UNIT
0° 90° 180° 270° 360°
FIGURE B CRANK POSITION
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Reduces nod
loads up to 0%!

POLISHED ROD MOTION

Due to the unique geometry of the LUFKIN MARK II, the
acceleration at the bottom polished rod reversal is de-
creased as much as 40%. This reduces peak load up to
10% and tends to avoid shock, resulting in longer rod
life, lower servicing costs, and less production loss from
rod break shutdowns.

The curves below (Figure C) show comparative accelerations
at the bottom polish rod reversal for a conventional unit and
the Mark Il turning in synchronism. Note the Mark IlI's lower

maximum acceleration and relatively smoother profile.

ACCELERATION

RODS RODS
>—DECELERATING)>—ACCELERATING—
DOWN < UP ‘3
+2
CONVENTIONAL PUMPING UNIT
——;1_-- u = A +1
» LUFKIN MARK I Hirer
wa UNITORQUE UNIT =
e T
T (0]
TIME

A Lufkin M-456D-253-144 Mark II unit with engine house for slow
speed engine, pumping in Northern Montana.

BOTTOM OF STROKE

FIGURE C

The operaton beuehits ou ® peep

B SLIM HOLES—Where small diameter tubing limits the size

HOLES—Extends range of sucker rod pumping to

depths previously unattainable.

of sucker rods, the lower rod stress obtained with the
LUFKIN MARK Il allows the use of longer rod strings or
larger pumps.

BIG VOLUME WELLS—Lowered peak load conserves a greater
portion of the polished rod capacity for handling additional
fluid.

PRIME MOVER SAVINGS

Finst cost
and
continued
operating
daings !

The LUFKIN MARK II, due to its more uniform torque demand, illus-
trated by the following power curves (Figure D) generally permits the
use of a smaller prime mover to pump any given well. In the case of
a gas engine drive, the first costs savings are substantial. With an
electric motor drive, additional savings are obtained, when electric
power charges are based on demand or connected horsepower. The
following curves show watt meter studies on a head-to-head com-
parative test between a conventional pumping unit and the LUFKIN
MARK I, pumping the same well under identical conditions.

Where electric motors are used, the continual day-to-day savings in
demand charges may, in the long run, amount to as much or more
than the -original first cost savings.

- .‘FfG:UR‘E[D. ‘. -
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semi-automatic. (/U1 TERBALANGING

ACTUATING SHEAV
ASSEMBLY * . .

. . . .
WHEN THIS BELT 15 TIGHTENED TRIM WEIGHT MOVES IN

For those applications where changing well condi-
tions necessitate changing counterbalance re-
CRANK ‘ quirements, an exclusive patented semi-automatic
counterbalancing device (optional) is available on
the LUFKIN MARK 1l Unitorque Units (Figure E).
CEAR RED | A counterbalance TRIM WEIGHT, located in each
SRl MEICH DRIVE ‘ crank, can be moved either in or out, depending
on whether less or more counterbalance is re-
quired. Moving the trim weights is easily accomp-
lished while the unit is running by moving a lever
either forward or backward (see Page 2). One lever
actuates the right hand trim weight; the other
lever operates the left hand.

Naturally, when a radical change in counterbal-
ance is required, such as when the stroke length
is changed, the main counterweights themselves
may be moved.

FIGURE E

Additional propit
accues hecause. . .

M The Mark Il can be counterbalanced while in
operation, it is not necessary to shut the unit
down, lose well stability, nor laboriously “cut
and try” to perform this important function.
The Mark Il uses its own energy to drive the
trim weights out or in (depending upon whether
more or less counterbalance is required) thus
eliminating the hazards usually associated with
this operation. The expense of a maintenance
man to perform this job is also reduced or
eliminated.

B This safe, simple, trouble-free and easy method
of keeping the unit in correct counterbalance
without stopping it helps insure maximum life
for all unit components and prime mover, as
well as reducing power costs.

A Lufkin M-228D-256-100
Mark II Unit, pumping near
Sidney, Montana, and driven by
a Lufkin H-333 engine.

*(optional at additional cost)
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THROUGHOUT

the past century, some of the
pumping unit industry’s prime
targets have been to develop a
simple, economical and dependable
pumping unit having the
following features—

m Accurate counterbalancing, regardless of
prime mover, without shutting down the
unit.

B Reducing and smoothing out torque loads
in order to minimize gear reducer and prime
mover size.

B Effecting a polish rod motion that max-
imizes rod life and minimizes down time
and production losses.

ALL of these highly desirable features, and more, can
now be found in the Lufkin Mark Il Unitorque Pumping
Unit, which employs a new arrangement of the same,
simple, conventional components that have been tried
and proven in the petroleum industry for over a cen-
tury. More than ninety oil companies have successfully
operated the Mark Il over the past seven years, and
many of them have accepted it only -after the most
rigorous field testing and analysis. If you are interested
in maximum long run pumping unit profitability, let
your nearest Lufkin representative show you how much
you can save by using the new Lufkin Mark II.

THE FOLLOWING LUFKIN MARK Il PUMPING
UNIT ASSEMBLIES ARE AVAILABLE NOW:

An M-640D-304-144 Lufkin Mark II, pumping in Southeastern
M ississippi. The unit is driven by an H-795 Lufkin engine, counter-
clockwise rotation, compactly mounted under the post on the main

base sills.

M-912D-356-168 M-228D-246-86

M-912D-305-168
M-912D-356-144
M-912D-304-144
M-640D-305-168
M-640D-356-144
M-640D-304-144
M-640D-253-144
M-640D-365-120
M-640D-304-120
M-640D-256-120
M-456D-305-168
M-456D-356-144
M-456D-304-144
M-456D-253-144
M-456D-365-120
M-456D-304-120
M-456D-256-120
M-320D-304-144
M-320D-253-144
M-320D-304-120
M-320D-256-120
M-320D-213-120
M-320D-298-100
M-320D-256-100

M-228D-200-86
M-228D-246-74
M-228D-200-74
M-228D-173-74
M-160D-246-86
M-160D-200-86
M-160D-173-86
M-160D-246-74
M-160D-200-74
M-160D-173-74
M-114D-143-86
M-114D-200-74
M-114D-173-74
M-114D-143-74
M-114D-169-64
M-114D-143-64

KEY TO NOMENCLATURE

M-114D-200-74

M-228D-256-120 1. TORQUE RATING (1000 IN. LB.)
M-228D-213-120 2. POLISHED ROD CAPACITY ¢100 LB.)
M-228D-256-100 3. STROKE LENGTH (INCHES)

A Lufkin M-456D-253-144 Mark II Unit operating near Ster-
ling, Colorado. Note compactness of drive when multi-cylinder
engine is mounted within the samson post.
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OTHER
LUFKIN PUMPING

LUFKIN OFFICES AND WAREHOUSES

*BAKERSFIELD, CALIFORNIA NEW YORK, NEW YORK

2500 Parker Lane 350 Fifth Avenue

P. O. Box 444 2712 Empire State Bldg.
EQUIPMENT . e ; Phone: FAirview 7-3563 Phone: OXford 5-0460

*CASPER, WYOMING *ODESSA, TEXAS

East Yellowstone Hwy. 1020 West 2nd Street

P. O. Box 1849 P. O. Box 1632

Phone: 237-2670 Phone: FEderal 7-8649

CORPUS CHRISTI, TEXAS *OKLAHOMA CITY, OKLAHOMA

1413 Casa Grande 1317 West Reno

Phone: TErminal 5-8987 P. O. Box 2337

Phone: CEntral 6-4521

DALLAS, TEXAS
800 Vaughn Building PAMPA, TEXAS
Phone: Rlverside 8-5127 P. O. Box 2212
Phone: CEntral 6-4521
DENVER, COLORADO
1700 Broadway, Suite 1423 * SHREVEPORT, LOUISIANA
Phone: AlLpine 5-1616 2005 Beck Building
P. O. Box 5578
*GREAT BEND, KANSAS Phone: 424-3297
North Main Street
P. O. Box 82 *SIDNEY, MONTANA
Phone: GLadstone 3-5622 Highway 16
P. O. Box 551
*FARMINGTON, NEW MEXICO Phone: 482-2707
East Bloomfield Highway
P. O. Box 1554 TULSA, OKLAHOMA
Phone: DAvis 5-4261 1515 Thompson Bldg.
Phone: LUther 7-7171
HOBBS, NEW MEXICO
P. O. Box 104 *WICHITA FALLS, TEXAS

1212 E. Lincoln Rd. 727 Oil and Gas Bldg.
Phone: EXpress 3-5211 P. O. Box 2465

Phone: 322-196
HOUSTON, TEXAS R ¥

l1)4r1108 C. g‘AL'tLiler !gii(i)léiing LUFKIN MACHINE COMPANY, LTD.
QiR bnii & * EDMONTON, ALBERTA, CANADA

*KILGORE, TEXAS 9950 Sixty-Fifth Ave.
P. O. Box 871 Phone: GEneva 3-3111
Phone: 3875

* ESTEVAN, SASKATCHEWAN, CANADA
LAFAYETTE, LOUISIANA P. O. Box 622
P. 0. Box 1353 OCS Phone: 634-5595
Phone: CEnter 4-2846

LUFKIN FOUNDRY & MACHINE

*LOS ANGI—E‘LEIS, CALIFORNIA COMPANY INTERNATIONAL
5959 South Alameda
. LUdl 1201 * MARACAIBO, VENEZUELA, S.A.
e e Apartado 1144
MIDLAND, TEXAS Phone: 3132
1610 North “K”
ANACO, VENEZUELA, S.A.
Phone: MUtual 4-8600 Perforaciones A. Chorro C. A.
NATCHEZ, MISSISSIPPI Apartado 46
P. O. Box 804 BUENOS AIRES, ARGENTINA, S.A.
Phone: 445-4691 MATPETROL

Esmeralda 155
Phone: 45-4822

You Can Relax When Your Lease

Is LUFKIN EQUIPPED

EXECUTIVE OFFICES AND FACTORY:
LUFKIN, TEXAS
PHONE: NEptune 4-4421

* Indicates Warehouse Maintaining Parts Stock.

LUFKIN FOUNDRY & MACHINE COMPANY
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