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INTRODUCTION

In addition to the familiar vehicular drive arrangement wherein engine power is transmitted to the
vehicle through a direct mounted automotive transmission, there are various applications of
Detroit Diesel engines that utilize power take-off assemblies (PTO’s) mounted directly to the
flywheel housing. These usually incorporate a flywheel mounted disconnect clutch and a pulley
(sheave) on the output end of the PTO shaft for belt driven equipment. For this type of applica-

tion, a PTO assembly should be selected that is capable of transmitting full rated engine power
and maximum engine torque.

Some applications {chiefly marine installations) may require the use of a front mounted power
take-off assembly. The power capacities of front mounted PTO assemblies offered by DDC for

use on Detroit Diesel engines are limited by the torque capacity of the PTO clutch. They are not
capable of transmitting full engine power.

Front or rear PTO drive arrangements should be carefully analyzed to insure that they will not
subject the engine or the driven equipment to detrimental ioads which would result in unsatisfac-
tory operation or inadequate life of any component.




SHORT SHAFT POWER TAKE-OFF — V-BELT DRIVE
Transmission of engine power through a power take-off belt system requires careful sheave and
belt selection. Proper sheave and belt design is important to insure the life of both the power
take-off (PTO) bearings and PTO shaft. Good design includes the proper selection of sheave
diameter, sheave location relative to the PTO main bearing, number and type of belts and belt
tension. These sheaves and belt factors must be worked out so that recommended limits on shaft
- side loads are not exceeded. Maximum allowable side loading is different for each PTO assem-
bly and varies with the location of the centerline of the sheave load relative to the PTO main

bearing. For a short shaft PTO (no outboard bearing), this load centerline should be as close to
the PTO main bearing as possible.

Too small a sheave diameter limits beit lite and power transmitting capacity due to the smalil
amount of pulley-to-belt contact. Too large a sheave increases the belt velocity for a given shaft
rpm thereby increasing the centrifugal tension in the belt. The mass of an excessively large
sheave also magnifies the unbalancing effect of any shaft deflection (and consequently the bear-

ing loads) under dynamic conditions. Belt cross section selected aiso affects belt centrifugal
tension. See Fig. 1.
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Fig. 1 V BELT SECTION




With the engine running and the clutch disengaged, life of the pilot bearing may become critical.
The disconnect clutch of each PTO is rated as to torque capacity. A clutch service factor corre-
sponding to the type of duty expected in the application should be used when considering input
torque to insure that shock loading will not cause early clutch failure.

Before an analysis or component selection can be made conceming proposed PTO bett drive,
certain information must be available. (See Table 1)

TABLE 1

Information Required for Drive Analysis

ITEM

Type of application and duty rating.

Drive and driven shaft speeds (drive ratio) and
center distance between drive and driven
shafts.

Maximum engine horsepower at rated engine
speed.

Engine horsepower and speed at maximum
torque condition.

V-Belt characteristics from belt manufacturer's
design manual.

Assembily number of desired PTO and desired
location of sheave load centerline (X-dimen-
sions).

Maximum allowable shaft load. See Table 3, p.

17, or consult PTO manufacturer.

FUNCTION

Determines required horsepower and belt &
clutch service factors (SF). Consult belt manu-
facturer and PTO manufacturer for service
factors.

Determines beit wrap and driven pulley diame-
ter (D2). Determines tension ratio.

Determines effective belt pull (EP), equals (T,-
T,) and total belt pull load (T,+T,) at rated
speed. ‘

Determines effective belt pull {EP), equals
(T,+T,) and total belt pull load (T,+T,) at maxi-
mum torque condition.

Supplies beit service factor, belt section, HP
per belt and belt mass constant.

Determines allowable shaft load limits. See
Table 3, p. 17, or consuit PTO manutacturer.

Determines limiting values for maximum dy-
namic sheave load (Ld) and maximum static
sheave load (Ls).




A theoretical example will illustrate the type of analysis which can be performed to evaluate a
proposed PTO V-Belt drive, provided all the information listed in Table 1 is available.

DDC distributors have access to a computer program through the Sales Engineering Department

for performing analyses and can provide assistance to customers who are not confident of their
own ability to perform the necessary analysis.

PROBLEM: Determine the appropriate PTO assembly number, drive and driven sheave diame-

ters and the proper number and size of V-Belts for the following application (See
Table 2 on page 7):




Application:

Duty Rating:

Power Required:

Driven Equipment RPM:

Engine Selected:

Engine Rated Power and Speed:

Engine Power & Speed at Maximum
Torque Condition:

Drive Ratio:

Shaft Center Distance:

Desired Sheave Load Location:
(X-Dimension on Table 3, p. 17)

TABLE 2

Problem Data

Sawmill

intermittent
Approximately 140 HP
1000-1100 RPM

4-71T with 7E75 injectors
*200 BHP @ 2100 RPM

*120 BHP @ 1200 RPM
(Peak Torque = 533 LB-FT)

Drive shaft (engine)
speed to be twice driven
shaft speed.

Approximately 80 inches.

5 inches

* BHP values are SAE basic engine power for a conservative design approach. For a less conser-
vative design, accurate net BHP values could be used.




PROBLEM ANALYSIS ,
In addition to the information given in Table 2, it is necessary to consult the belt manufacturer’s
design manual or Engineering Standards of the Mechanical Power Transmission Association and
the Rubber Manufacturers’ Association, Inc. to obtain the required V-Belt characteristics (required
belt section, service factor, horsepower rating per belt and belt mass factor). '

For an intermittent duty sawmill application, the standards specify a belt service factor (SF) of 1.3.
From this, design horsepower is calculated to be engine horsepower x 1.3 = 200 bhp x 1.3 = 260
bhp @ 2100 RPM.

The analysis procedure and solution appear on the following pages.




PROCEDURE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Determine tentative belt section.

Selection can be made from Figure 2, page 18, or belt manufacturers manual for the
design horsepower and rated engine speed of the application.

Engine speed is the speed of the smaller sheave of the two-sheave system.
Determine tentative drive sheave diameter (D1).
For this method the drive sheave diameter (D1) is always the smaller diameter.

From belt manufacturer's catalog select, for the belt section determined in Step 1, as
large a diameter as belt speed and application permits. The larger the sheave diame-
ter, the smaller the number of belts and the smalier the static pulley load, see Steps
10 and 11. D1 isin inches. Record horsepower rating per belt for use in Step 10a.

Determine tentative driven sheave diameter (D2).

D1 x engine speed

D2 (in.) = Driven shaft speed

or D1 x Drive Ratio

Determine wrap angle.

Wrap angle = 180° - 2 =< where, = = Sin' (02-D1) . See Figure 3, page 19 for =<

and C locations. When C is not known, problem can be evaluated with a tentative,
C=1/2 (D1 + 3D2).

Determine tension ratio (R).

Read R for wrap angle calculated in previous step, from Tension Ratio curve, Figure
4, page 19. Tension ratio (R) is used in Step 8a.

Determine beit speed (S).

D1)N
S{fpm) = —n(T2)—- , where n = 3.1416. D1 = Drive sheave diameter determined in

Step 2. N = Rated engine speed, rpm — (See Table 2, Page 7).




PROCEDURE (CONT'D)

Step 7.

Step 8.

Ba.

8b.

8c.

Step 9.

Step 10.

10a.

Determine effective belt puli (EP).

EP (ib) = 33,000 xSHP x SF
speed. (See Table 2, page 7) SF = Service factor. This is a function of application
and is available from the belt manufacturers manual. S = Belt speed as determined
in Step 6.

» where HP = Maximum engine power at rated engine

Determine total beit pull (T, + T,).

Determine T,.

T, (Ib) = %‘:;— , where, EP = Effective pull (Ib) determined in Step 7. R = Tension
ratio determined in Step 5.
Determine T..

T, (Ib) = Rx T,, where, R = Tension ratio determined in Step 5. T, = Belt pull deter-
mined in Step 8a. ‘

Determine total belt puli (T, + T,).

Total belt pull {Ib) = T, + T, where, T, = Belt pull determined in 8b. T, = Belt pull
determined in 8a. ‘

Determine belt tension load.
Belt tension load (Ib) = .3 (T, + T,}, where, T, + T, = Belt pull determined in 8c.

NOTE: Experience indicates that 30% of the belt pull load is an adequate tension
load.

Determine belt centrifugal force load (CNF).

- CNF (Ib) = 2 x B x Fc, where, B = Number of belts (See Step 10a)}, Fc = Lb per belt

strand (See Step 10b).

Determine number of beits (B).

=~ HP R:tli:;; E:r belt * where HP = Engine horsepower (Table 2, page 7). SF =

Service factor (see step 7). HP Rating per belt (See Step 2).

-10 -




PROCEDURE (CONT'D)

10b.

Step 11.

11a.

11b.

Step 12.

12a.

12b.

Determine Fc (Force in Ib per belt strand).

Fc=M( 10800 ), where M = Belt mass factor. Use value from Table 4, page 19 for

tentative belt size selected in Step 1. S = Belt speed (See Step 6).

Determine static sheave load (L,).

Minimum L (Ib) = Total belt pull load + Belt centrifugal force load = [(T, + T,) + CNF]
CF, where, (T, + T,) = Belt pull determined in Step 8c. CNF = Belt centrifugal force
load determined in Step 10. CF = Arc-of-contact correction factor. (See Engineering
Standards of Mechanical Power Transmission Association and Rubber Manufacturers
Association, Inc. or belt manufacturers manuats.)

Maximum L (Ib) = Total belt pull load + Belt centrifugal force load + Belt tension load
= [(T, + T,} + CNF + 3 (T, + T,)] CF, where, (T, + T,) = Belt pull determined in Step
8c. CNF = Belt centrifugal force load determined in Step 10.

3 (T, + T,) = Belt tension load determined in Step 9. CF = Arc-of-contact correction
tactor, see Step 11a.

NOTE: When this value (11b) exceeds critical load in Table 3, page 17, tentative
belt section {Step 1) and tentative drive sheave diameter (Step 2) CANNOT
BE USED. Another selection must be made and evaluated in Steps 3
through 11b.

Determine belt tension (BT).

Minimum BT (Ib) = ﬂg_éi , where, Min. L = Minimum static sheave load deter-
mined in Step 11a. B = Number of belts determined in Step 10a.

Maximum BT (Ib) = Max by , where, Max L, = Maximum static sheave load deter-

mined in Step 11b. B = Number of belts, see Step 12a.

NOTE: Belt tension values are always a function of static sheave loads (Min. L
and Max. L) determined in Steps 11a and 11b.

-11 -



PROCEDURE (CONT'D})

Step 13.  Determine dynamic sheave load (L)

13a. Minimum L, (ib) = Total belt pull load = (T, + T,) CF, where, (T, + T,) = Belt pult deter-
mined in Step 8c. CF = Arc-of-contact correction factor, see Step 11a.

13b. Maximum L, (Ib) = Total belt puli load + belt tension load = [(T, + T,) + 3 (T, + T,)]
CF, where, (T, + T,} = Belt pull determined in Step 8c.
3 (T, + T,) = Belt tension load determined in Step 9. CF = Arc-of-contact correction
factor, see Step 11a.

NOTE: When this value (Step 13b) exceeds critical load in Table 3, page 17,
{entative belt section (Step 1) and tentative drive sheave diameter (Step 2)
CANNQOT BE USED. Another selection must be made and evaluated in
Steps 3 through 13.

-12-



SOLUTION

Trial A Trial B
Condition a Condition b Condition ¢
(Maximum Horsepower) (Maximum Torque) (Maximum Horsepower)

Step 1. Determine Belt Section.

From Table 2, page 7, Note: Drive configuration, For design horsepower of 182

Design hp =140 x 1.3 belt section and D1, (See Trial A, Condition a)
=182 determined by “Condition 2" and 2100 rpm from Section I,

Rated speed = 2100 rpm will be evaluated for hp Figure 2, page 18, SELECTC

For these two values, and speed for this BELT SECTION.

from Section |, Figure 2, condition.

page 18, SELECT 5V BELT

SECTION.

Step 2. Determine Drive Sheave Diameter.
‘D1 =12in. D1 =12in. (See Conditiona) *D1=115in.
*HP/belt = 27.07 *HP/belt = 20 *HP/belt = 17.78

Step 3. Determine Driven Sheave Diameter.

D2 =12in.x 2 {See D2=115in.x2
Table 2, page 7)
=24 in. =23 in.

Step 4. Determine Wrap Angle.

o = Simt 22212 o = gint 22115
2x80 2x80
(See Table 2, page 7)
= Sin? (.075) = Sin"* (.0719)
= 43° =4.1°
Wrap angle = 180° - 2 « Wrap angle = 171° Wrap Angle = 180° - 2 o
=180° - 8.6° =180°- 8.2
=171.4°0r 171° =171.8° or 172°

*See Engineering Standards of Mechanical Power Transmission Association and the Rubber
Manufacturers Association, Inc. However, belt manufacturers catalogs & manuals may also be
used.

-13 -



SOLUTION (CONT'D)

Step 5. Determine Tension Ratlo (Fig. 4, p. 19).
R =460 R =4.60

Step6.  Determine Belt Speed. |
x (12) 1200

= (12) 2100 _
S= 12 | S= 12
= 6600 fpm = 3771 fpm

Step 7. Determine Effective Belt Pull.
33,000 (140) 1.3 EP = 33,000 (89) 1.3

EP = 6600 3771
=910 Ib. =10141b.

Step 8. Determine Total Belt Puil (T, + T,).

Step 8a.

910 1014
T:=760-1.00 T:=4%0-1.00
~ 253 b, =282 Ib.

Step 8b.

T, = 4.60 (253) T, = 4.60 (282)
— 1164 Ib. — 1300 Ib.

Step 8c¢.

T,+T,=1164 + 253 T, + T,=1300 + 282
= 1417 b. = 1582 Ib.

Step 9. Determine Beit Tension Load.
Belt tension load Belt tension load

= .3(1417) - .3(1582)
=425 Ib. =475 bb.

Step 10. Determine Centrifugal Force Load (CNF).

CNF =2 (7) 423 CNF =2 (7) 13.82
=592 Ib. -1935 b.

-14 -

R=4.64

S = {(11.5) 2100
B 12
= 6350 fpm

_ 33,000 (140) 1.3

EP = 6350
=945 Ib.

T ___945
2= 464-1.00
= 260 Ib.

T, = 4.64 (260)
= 1205 tb.

T, + T,=1205 + 260
= 1465 Ib.

Belt tension load
= .3 (1465)
=440 Ib.

CNF =2 (11) 60.1
= 1322 Ib.




SOLUTION (CONT'D)

Step 10a. Number of Belts.

140 (1.3) B 89 (1.3)
= 27.07 =20
=6.7 =58
= 8 belts = 6 belts, but use 7
because Condition a
requires it.
Step 10b. Force per Strand
6600 3771
Fe=97{— ¥ Fc=.97( ——
¢ ( 1000 ) ( 1000
=423 1b. =13.82 |b.

Step 11.  Static Sheave Load (L,).

Step 11a.

Min. Ly = (1417 + 592) .993 Min. L = (1582 + 193.5) .993
= 1995 Ib. = 1762 Ib.

Step 11b.

Max. Lg Max. Lg

= (1417 + 592 + 425) .993 = (1582 + 193.5 + 475) .993

= (2434) .993 = (2250.5) .993

= 2417 Ib. = 2235 Ib.

5 140(1.3)
= T17.78

=10.25
= 11 belts

Fc=1.49( 8350
1000
—60.11b.

Min. L, = (1465 + 1322) .993
= 2768 Ib.

Max.

= (1465 + 1322 + 440) .993
= (3227) .993

= 3205 |b.

Per Table 3, page 17, PTO No. 5132201 and PTO No. 5136547 both would be adequate for Trial
A, but 5136547 provides more reserve capacity. Critical load is static loading of 2640 Ib. For
PTO No. 5136547, 2100 rpm, and “X” location given in the precblem, Trial A drive parameters
are satisfactory because static loading for conditions a and b do not exceed the critical value
{2417 Ib. and 2235 Ib. are less than 2640 Ib.). Trial B drive parameters are not satisfactory
because static loading for condition ¢ exceeds critical value (3205 Ib. is greater than 2640 Ib.).

Step 12. Belt Tension (BT).

Step 12a.

Min BT = —2° = 14316, No calculations required —
7) Max. L is less than for
this condition than it is
Step 12b. for “Condition a".
2417
Max. BT =——— =1 .
ax 2(7) 751b

-15 -

No calculations — Drive
parameters are not
satisfactory, see note at
conclusion of Step 11b
calculations.



SOLUTION (CONT'D)

Step 13. Dynamic Sheave Load.

No calculations —- critical load for this problem was the static load, see discussion after calcula-
tions for Step 11b.

Trial A Trial B

Conclusions

Drive sheave diameter of 12 in. and seven (7) 5V belts Drive sheave diameter of
are satisfactory. 11.5 in. and eleven {11)
C belts are not satisfactory.

- 16 -



TABLE 3

MAXIMUM SHAFT LOADS FOR POWER TAKE-OFFS

Maximum Shaft Load — Lb.

PTO Asm. No.* Nominal Clutch Engine At "X" Location — In.
Engine Mod. Usage Capacity — Lb-Ft RPM 0 1 2 3 4 5 6
5115884 3235 1600-1800 9580 9100 8560 | 6980 5890 5095 4490
8V71N 2000-2100 9145 8690 8170 | 6660 5620 4860 4285
5147643 460 2000-2200 3385 13125 2350 1850 1530 1300
3-53N, 4-53N 2400-2500 3260 | 3010 2270 1790 1480 1260
5128701 1225 2000-2200 | 5220 3440 2530 2000 1650 1410
3L, 4L & 6V-53N 2400-2500 | 5030 3320 2450 1940 1600 1370
5132201 700 1600-1800 3640 3370 3140 2940 2770 2610 2470
3L & 4L-71N 2000-2100 3470 3215 3000 2810 2640 2490 2360
5136547 1050 1600-1800 7450 | 6220 4740 3830 3210 2760 2430
3-4-6-71 N, 6V-71N 2000-2100 7100 { 5950 4540 3660 3070 2640 2320
5136550 1600-1800 7535 6835|5230 4230 3555 3065 2695
6-71N, 6V-71N 2000-2100 7190 6525 4990 4045 3395 2925 2570
5141604 4140 1600-1800 9905 9515 9155 8820| 7880 6820 6005
8,12&16V-71N,8&12V-71T,12V-92N 2000-2100 9455 9080 8740 8420] 7520 6505 5720
5171519 NO 1600-1800 3640 3370 3140 2940 2770 2610
3L, 4L & 6L-71N CLUTCH 2000-2100 3470 3215 3000 2810 2640 2490

r'-f\ Never locate “X" dimension beyond the end of the shaft.

MAIN BEARING

Loads to the left of the heavy line, in the tabulation above, are
dynamic loads. This loading occurs when the shatt is running at
engine speed,; life of the main bearing is critical.

Loads to the right of the heavy line are static loads. This loading
occurs when the shaft is stopped and the engine is running at the
speeds shown; life of the pilot bearing is criticat.

PILOT BEARING

1{(,

OF LOAD
*Contact DDC Sales Engineering for other available PTO’s that are not covered by this table.
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T, = Tight-Side Tension (Ib)
T, = Loose-side Tension (Ib)

DRIVE SHEAVE

DRIVEN SHEAVE

-61_

Fig. 3 SCHEMATIC DRIVE DIAGRAM

MASS FACTORS (M) FOR V-BELT SECTION
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B
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1.49
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BELT TENSION

Proper drive alignment and belt tension are necessary for good drive efficiency. For proper
alignment, drive and driven shafts should be parailel and V-Belts should run at right angles to the
shafts. For proper belt tension, tension values should be set within the limits calculated in the
drive analysis. Tension may be checked with a tension gauge or with a weight scale.

With a gauge, tension values are usually read directly. Check with gauge manutacturer if calibra-
tion is required for change in belt configuration. A gauge, in position on a belt is shown below:

Fig. 5 BELT TENSION GAUGE

With the weight scale, both force and deflection are measured. Weight-scale method is pictured
in Figure 6, page 21. To illustrate, the solution for the example (see page 16) lists an acceptable
tension range of 143 to 175 Ibs. for the 5V belt. For this range, to be correctly tensioned, force
values must measure between 10.0 and 12.0 Ibs. for a drive having an 80 inch span; belt deflec-
tion is 1-1/4 inch.

Tension values apply only for the sheave diameter, belt configuration, "X” location, load and duty
cycie shown.

When belts are over-tensioned the shaft is loaded beyond the permissible limits in Table 3, page
17. Power take-off bearings and shaft can fail; engine damage is also possible.

-20 -
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CLUTCH CAPACITY
In addition to analyzing the belt drive to be connected to the PTQ, it is necessary to verify that the
disconnect clutch in the PTO assembly selected has adequate capacity for the intended applica-
tion. Clutch service factors are available from the PTO manufacturer. See Tabie 5.
TABLE 5

PTO CLUTCH SERVICE FACTORS FOR TYPICAL APPLICATIONS

Application ‘ Service Factor (SF)
Blower 4.0
Snowblower 2.0
Compressor — Reciprocating 4.0
Compressor — Turbine Type 2.0
Conveyor 1.5
Drilt — Core or Boring 2.0
Farm Tractor PTO 2.0
Power Generator 2.0
Pump — Centrifugal 15
Pump — Dredge 2.0
Pump — Mud 3.0
Pump — Reciprocating 3.0
Pump — Turbine 15
Rock Crusher 3.0
Saw Mill 3.0
* Wood Chipper 3.0

*Feramic clutch material recommended. Service Factors courtesy Rockford Clutch.

-22 -



To determine design torque (Td), multiply peak engine rated torque (Tp) by the clutch service

factor (SF): Td = Tp (SF). Compare this value to the nominal clutch capacity of the PTO selected
from Table 3, page 17.

For maximum clutch life, design torque {Td) should not exceed the nominal clutch capacity of the
PTO. For the proposed sawmill application, Tp = 389 Ib-ft (See Table 2, page 7), and SF (clutch}
= 3 (See Table 5, page 22).

Td = Tp (SF)
- 389 (3)
= 1167 Ib-&.

This value far exceeds the nominal clutch capacity of PTO 5132201 (700 Ib. ft — Table 3, page
17). Therefore, PTO 5132201 would be completely unsuitable for this application.

The Td of 1167 Ib-ft also exceeds the nominal cluich capacity of PTO 5136547, but only by
approximately 10%. This is somewhat marginal, but may be acceptable if the user is willingto
accept something less than maximum clutch life. If maximum clutch life is essential, the proposed
installation should be reviewed with the PTO manufacturer to determine if a change to the clutch
facing material or use of a double disc cluich would extend the life of the clutch.

It should be noted that the values given in Table 5 are average service factors. Special conditions
such as unusually high starting loads, frequent sever shock loads, considerable clutch slippage
during engagement, frequent engagement and disengagement of the clutch and frequent rever-
sals of load on the output shaft may call for a higher service factor. Conversely, the absence of
any of these severe conditions may permit a reduction of the service factor.

Whenever doubt exists as to the proper service factor to use, the PTO manufacturer should be
consulted.
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INTRODUCTION

Transmission of engine power through a power take-off belt system requires
careful sheave and belt selection. Proper sheave and belt design is important to
insure the life of both the power take-off bearings and the shaft. Good design includes
the proper selection of sheave diameter, sheave location from the end of the power
take-off housing, number and type of belts and belt tension. These sheave and belt
factors must be worked out so the shaft side loads tabulated in Table 5, page 15, are
not exceeded. Maximum allowable side loading is different for each power take-off

and varies with engine speed and with the location, "X", of the centerline of the
sheave load.

This bulletin contains a discussion of suggested sheave and belt recommendations
which begin on page 1, a detailed drive analysis procedure which begins on page 3,
belt tension information which begins on page 12, and drive sheave and belt charts in
the Appendix beginning on page 16.

In this initial release, standard V-belts for two-sheave systems used with short-
shaft power take-offs are covered. Later bulletin additions will discuss Poly V-belts,
long shaft power take-offs, torsional drives, and clutch ratings as defined by horse-
power, torque and usage.

The purpose of this bulletin is to assist in the selection of adequate drive sheave
diameters and belt sections. Specific dimensioning of sheave and belts can be obtained
from manufacturers' manuals and catalogs,
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SHEAVE AND BELT RECOMMENDATIONS

Suggested sheave and belt recommendations are summarized in chart form in the
Appendix, To locate the correct Sheave and Belt Chart, consult the listing D1-0000-00-3
shown as Table 6, page 16. For the desired power take-off and engine combination,
select the Sheave and Belt Chart which covers the proper power rating. On the Sheave
and Belt Chart, the sheave diameter, maximum and minimum belt tension and the number
of belts are tabulated versus load centerline location. When possible, the chart includes
information for more than one belt section,

Sections for conventional belt designations are illustrated below:

~| 38 b4 2] b-232+ §
Wa]la \ A / 3/e wﬂ'n
F T T
b- /8= et/ Sy S
!
17/32 C Jum
(4
b — b1 g ——] et I £ e B
T D f \ E '
/1 A

Fig.1 V BELT SECTION

For a short shaft power take-off, the centerline of the load on the shaft should be
as close to the bearings as possible. Since the type of drive is decided by the attached
machinery, it is necessary for the owner to determine the centerline position of the
belts. Once the centerline is determined, he may lay a scale on the power take-off
housing shaft and measure the distance from the power take-off housing to the centerline.
This distance is designated as '"X'" and is illustrated on any Sheave and Belt Chart,
page 17, for an example. The tabulations below the illustration show the recommended
minimum sheave diameter and the number of belts corresponding to this centerline
load position on the shaft.

Maximum recommended sheave size is also listed. When sheave size exceeds the

maximum dimension shown, the centrifugal force of the system is increased to values
which definitely reduce bearing life.

(1)



The following problem illustrates usage of the listing and the charts.

+

PROBLEM: Determine minimum sheave diameter and proper belt size for
the following application:

Engine 4-71, BVY
Application Saw Mill
Power Rating Intermittent
Power Take-off Part Number 5136047
Desired Location of Centerline, X" 5 in.

SOLUTION: The chart listing, page 16, for power take-off 5136547, refers
to D1-1043-00-1 which appears on page 24, From the informat-
ion on this chart, two of the possible solutions are:

Belt Section 3v 5V 5V
Minimum Sheave Diameter 10 in. 11 in. 12 in,
Number of Belts 16 8 7
Minimum Belt Tension/Strand 68 1b, 140 b, 146 1b.
Maximum Belt Tension/Strand 85 1b. 171 1b, 177 1b.

Belt tensioning is covered on page 12 through 14,

(2)




DRIVE ANALYSIS PROCEDURE '

Following procedure determines, for given loading conditions, sheave diameters
and belts which do not exceed the capacity of the power take-off shaft and power take-
off bearings. Parameters which describe belt configuration for the drive are belt
type, belt size, belt capacity and the number of belts. Belt data is found in catalogs
and manuals available from belt manufacturers. Table 1 lists particulars required
for an analysis and usage of these particulars.

Table 1

INFORMATION REQUIRED FOR DRIVE ANALYSIS

Item Usage

Maximum engine horsepower at
engine rated soeed.,

Determines effective pull (EP) and belt
pull load (T + Tz).

Determines effective pull { EP) and belt
pull load (Ty + Ty).

Engine horsepower at "maximum
torque'' engine speed.

Power Take-off Part Number,

Type of application and power rating.

Drive and driven shaft speeds (drive
ratio).

Distance between drive and driven
shaft centers.

V belt characteristics from belt
manufactureras design manual,

Maximum allowable shaift load,

Allowable load limits, see Table 3
page 9.

Determines service factor (SF).

Determines wrap angle. Determines
driven pulley diameter (D2).

Determines wrap angle.

Supplies service factor (SF}, tensicn
ratio (R), HP rating for belt, and belt
mass constant { M),

Limiting values for maximum dynamic
pulley load { Ld} and maximum static
pullev load (Ls), see Table 3, page 9.

For an adequate drive, components must be selected so the critical condition,
whether it is the dynamic or the static load, does not exceed the values listed in
Table 3, page 9, Maximum dynamic load is the sum of the belt pull loads and the
belt tension load. Maximum static load is the sum of the belt pull loads, the belt
tension load, and the belt centrifugal force load. Evaluate drive components
operation at maximum horsepower and maximum torque conditions.

(3)
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Using the problein on page 2, the design procedure develops as follows:

PROBLEM:
Determine minimum drive sheave diameter and proper belt size for the following application:

Engine 4-71, HV7 Injectors
Application Saw Mill
Power Rating Intermittent
Power Take-off Part Number 5136547
Desired Location of Centerline, "X 5 in.
Drive Ratio Drive shaft speed twice driven shaft speed,
Span 80 in.

As shown on Chart D1-1043-00-1, page 24, there are a number of drive possibilities, Two of these are examined
on pages 5 through 8; for convenience, the procedures and the solutions are paralleled on these pages. Maximum-
torque-condition for second drive ( Trial B) is not shown because maximum-horsepower-condition represents a
loading in excess of the critical value, see page 8.

Table 2

INFORMATION FOR DRIVE ANALYSIS - EXAMPLE

Item Value

Maximum engine horsepower at engine rated speed. *143 hp, 2100 rpm,

Engine horsepower at "maximum-torque' engine *114 hp, 1600 rpm.

speed.

Power take-off part number. 5136547

Type of application and power rating, Application: Saw mill. Rating: Intermittent

Drive and driven shaft speeds {drive ratio). Given drive ratio is 2:1,

Distance between drive and driven shaft centers. Given span (C) is B0 in. )

V-belt characteristics. **Sarvice factor (SF), tension ratic (R), horsepower rating
for belt. )
See Table 4, page 11, for belt mass constant ( M).

Maximum allowable shaft ioad. See Table 3, page 9, for limiting values for maximum
dynamic pulley load ( Ld) and maximum static pulley load .
(La).

*Both values are BAE basic engine power for a cénservative approach, accurate net values could be used.
**Specifications for example are from Engineering Standards of the Mechanical Power Transmission Association
and the Rubber Manufacturers Agsociation, Inc, However, belt manufacturers catalogs and design manuals

may be used.
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PROCEDURE

Step 1.
Betermlne temtative belt section.

Selection can be made from Figure 2, page 10,
or belt manufacturera manval for the design
horsepower and rialed engine speed of Lhe
application,

Engine speed is the speed of the smaller sheave
of the twa-sheave system.

Step 2.

Determine tenative drive sheave diamercr (D1).

For this method the drive sheave diameter [D1)
is always the smaller diametey.

From belt manufacturer's cataleg select, for the
belt section determined in Step L, as targe a diam-
eter as helt speed nnd application permits. The
larger the sheave diameter, the smaller the

number of helts and the smailer the stativ pulley
load, see Steps 10 and 1l. D1 is in inches.
Record horsepower rating per belt for use in
Step 10a.
Step 3,
Determine tentative driven sheave diameter {D2}.
D1 x engi d
D2 (in) = DL X enKine speed ) Drive Ratio
Driven shaft speed
Step 4.

Determine wrap aogle.
Wrap angle - 180* - 2 & where:
.- D2-Di
o sin! ¢ !
iy
See Figure 3. page 11 lor & and C locations.
When C i8 not known, protiem can be evatuated
with a tenwtive:

cr%(m*urm

Trial A

Condition a
Maximum horsepower

From Table 2, page 4
Design hp =143 x 1.3
=186
Rated speed = 2100 rpm
For these two values, from
Section I, Figure 2, page 10,
SELECT 5V BELT SECTION

*D1 =12 in,

*HP/belt = 27,07

D2 =12 in, x 2 {See Table 2,
page 4 )

= 24 in,

o< = Sin~ 1 ( 24-12 | (See Table 2,
2 x 80 page 4 )

= sin"1 (.075)

ol =4.3°

SOLUTION

Maximum torque

Note: Drive configuration,
belt section and D1, deter-
mined by "Condition a"
will be evaluated for hp and
speed for this condition.

D1 =12 in, {See Condition a)

*HP/belt = 24,15

Trial B

Condition ¢
Maximum horsepower

For design horsepower of 186
{See Trial A, Condition a)
and 2100 rpm from Section II,
Figure 2, page 10, SELECT C
BELT SECTION.

*D1 =11.5 in.

*HP/belt = 17.78

D2 =11,5 in, x 2

=23 in.
-1 f238-11,5
o = 8i S
Sin (2x80 )

=8in~1 (.0719)

ol =41°

*See Engineering Standards of Mechanical Power Transmission Association and the Rubber Manu-
facturers Association, Inc, However, belt manufasturers catalogs and manuals may also be used.
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Slep 4 - Continued

HStep 3.

Determine tensjon ratio K}

Read @ [or wrap angle caleulated in previous
step, from Tension Ratio curve, Figure 4, page 11,
Tension ratio (H) is used in Step Ya.

Slep 6,
Dutermine belt speed (5),

S{fprw) - IL%E . where:

T o316

L1 Drive shafl dinmeter dotermined in
Step 2,

X Rated cngine speed, Tom -
(See Toble 2, page 4,

Sty 7,
Dewerming effective pull {EP).
ED (1 33,000 x HE x 8F , whery:
s
HP  Maximum engine power at rated
engine speed, (=ee Table 2, page 9,
SF  Service fnetor (see Tuble 2 page 4y,
Thiz is n function of application and
is availphle from the helt manufaclyrers
manmil.
S - Belt apead as determined in S1ep 4,

Step =,
Determine tatal hedt pull {(Ty « Ty ).

kA, Determine Ty,
_ %
Ty gy BB pere
R-i
EP  Effeotive potl {Ib) thtermined in

Sy 7,
" Tunsion rati determined i Step 5,

Ab, Dutereine Ty,
Ty i Rx Ta, whore,

1 Teasion ratio deteemined in Step 5,
T Belt pull determined in Step “a.

Mo, Detevovioe total belepeld (0 Ty ).

Total bett pull (Thy - Ty ¢ T, where

Ty - Belt pull determined in b,

To M B A ined In v,

Trial A
Condition a

Maximum horsepower
Wrap angle = 180° - 2 o<
= 180° - 8.86°
= 171.4° or 171°

R = 4.60
g = 77 (12) 2100
12
= 6600 fpm

_ 33,000(143) 1.3
6600

=930 1b

EP

930
Ty= 4,60 - 1,00

= 258 1b

T,= 4.60 (258)
= 1187 lb

T1 + TZ = 1187 + 258

= 1445 1b

#Use '"Condition a'' calculation.

Condition b

Maximum torque
#Wrap angle = 171°

#R = 4.60
S 77(12) 1600
12
= 5025 fpm

33,000 (114) 1.3
B 5025

=974 1b

EP

914
Ty= 4.60-1, 00

=270 1b

T, =4.60 (270)
= 1242 1b

= 1242 + 270

T1+T2

=1512 1b

Trial B

Condition ¢

Maximum horsepower

Wrap Angle o< = 180° - 2oL

180° - 8.7
171.8° or 172°

R =4.64

=‘ﬂr"(ll.S) 2100
12

= 6350 fpm

S

_ 33,000 (143) 1.3
6350

EP

968 1b

____968
27 4.64-1.00

= 266 1b

T

T, = 4.64 (266)
=1234 1b

T1 + T.2 = 1234 + 266

= 1500 1b
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PROCEDURE

Step 9,
Determine belt tension load.
Belt tension Joad (Iby = .3 (1’1 + TZ)_ where:
'!'1 + 'l‘2 = Belt pull determined in Be.

NOTE: Enperience indicates that 30% of the belt
pulley load is an adequate tension load.

Step 10.

Determine belt centrifugal force load (CNF).

CNF {Ibh - 2x Bx Fc, where:

B=Number of belts See Step 10a)
Fe=Lb per beli strand See Step 10h)

i0a. Determine number of belts (B}

_HPx SF
HI* Rating per beit, where:

P = See Table 2, page 4)
8F - Service factor (See Step 7)
HP Rating per belt {See Step 1)

1ob. Determine Fe {(Farce in Lb per belt strandy.

Fe =u‘_.§.. 2 . where:
1000

M = Belt masg {actor. Use value from
Table 4, page 11 for tentative belt
size selected in Step 1.

3 = Belt apred [Hee Step 6)-

Step 11.
Determine static sheave load, (L..).

Liz. Minimum Ly (b = Total belt pull losd +
Belt centrifugs) force load

= [ﬂ'l +T2) + CNF]CF. where:
(T, +T,) = Belt pull determised in Step 8o

CNF = Belt centrifugal foros load
detormined in Step 10.
CF = Arc-of-contsct correction [actor.

Trial A

Condition a
Maximum horsepower
Belt tension load

= ,3(1445)
=434 1b

CNF =2(7) 42.3
=592 Ib

p - 143(1.3)

27.07

=6, 87
= T belts

660012
Fe = .97 (——
¢ 97(1000)

=42.31b

Min, Lg = (1445 + 592) 993

=2023 b

SO LUTION

Condition b
Maximum torque
Belt tension load
= ,3(1512)
=454 1b

CNF =2(7) 24.5
=343 1b

5= 114(1.3)

24.15

=6.15
= T belts

5025 \2
1000

Fc:.97(

=24,51b

Min. Lg = (1512 + 343) .993

=1842 1b

Trial B

Condition ¢
Maximum horsepower
Belt tension load
= .3(1500)
= 450 1b

CNF =2(11) 60.1
=1322 1b

B - 143(1.3

17.78

=10.46
=11 belts

6350 |2
Fc =1.49 (1000)

=60.11b

Min. L, = (1550 + 1322) ,993

= 2822 Ib

*See Engineering Standards of Mechanical Power Transmission Association and the Rubber Manu-
facturers Association, Inc. However, belt manufacturers catalogs and manuals may also be used.



11b. Maximum Lg (Ib) = Total beit pull lcad +
Belt centrifugal force load + Belt tension

lgad,

- lrr1 *Ty) * CNF = .3(T) +'r2)] CF,
where:

(l‘l+ T2) = Belt pull determined in Step Be.

CN¥ = Belt centrifugal force load
determined in Step 10,

.3 (rl + Tz) = Belt tension load
determined in Step 9.

CF = Arc-of-contact correction factor,
see Step Lia.

NOTE: When this value {11b} exceeds critical load
in Tahle 3, page %, tentative helt section
Step 1) and tentative drive sheave diameter
Sten 2) CANNOT BE USED,  Anather
selection must be made and evaluated 1n
Steps 3 through 1th,

Step 12,
Determice belt tension { BT}.
t2a, Minimum BT {1by - Min. L, | where:
2B
Min, Ly = Minlmum static sheave lnad
determined in Step 1la.
B = Nurmbar of belta determined in Step 10a.

12b. Maximam BT (1) = 2% Ls  where:

Max, Lg = Maximum static sheave load
determined in Stup 11b.
B = Number of belis, sae Btap 12a.
NOTE: Belt tanpion valuss are alwaya a function of
atatic sheave loads (Min. Ly and Max. Ty
dtereired jn Stons 1Y oed 11h,

Stap 13.
Detsrmine dynamic sheave load (Lg).

13a. Minimum L4 { 1L} = Total Lelt pull load
= (Tg *+Tg ) CF, where-
{Ty + Tg} = Belt pull determined in Step Re.
CF = Arc-of-contact corructioa factor,
see Siep 1la.

13b, Maximum Lg (16} ~ Tolal ucit pull Load
/> halt tension load.
= (T + Ty +.2({T+ Ty CF where:
{Ty+ Ts) = Belt pull determines! 1n Step He.
-3 (T + T } = Belt tension loac A ermined
in Step 9.
CF = Arc-af-comact correcti w furtor,
see Sen 1la,

NOTE: Wher this value {Step L3b) exceeds
¢ritical load in Table 3, page 9, tentative
belt section {Siep 1) and realative drive
sheave dizmeter (Step 2) CANNOT BE USED.
Anather selection must be made and
evaluated in Steps 3 through 13,

Step 11b - Continued

Condition a
Maximum horsepower
Max. Lg

= (1445 + 592 + 434) . 993
= (2471) .993
= 2454 1b

Condition b
Maximum torque

Max, LS

= (1512 + 343 + 454) . 993

= (2309) .993
= 2295 Ib

Trial B

Condition ¢
‘Maximum horsepower
Max. Lg

(1500 + 1322 + 450)
= (3272) .993
=3249 1b

Critical load is static loading of 2640 1b. This value appears on Table 3, page 9, for the power
take-off, speed and '"X" location given in the problem. Trial A drive parameters are satisfactory
because static loading for conditions a and b do not exceed the critical value (2454 1b and 2295 1b

are less than 2640 1b).

Min, BT =2023 _ 145 1
2(7)

Max. BT =2454 _ 175 1p
2(7)

No ecalculations required -
Max. Lg is less for this
condition than it is for
"Condition a.

No caleulations - critical load for this problem was the static
load, see discussion after calculations for Step 11b,

Trial A

Trial B drive parameters are not satisfactory because static loading for
condition ¢ exceeds critical value (3249 Ib is greater than 2640 1b),

No calculations - Drive

parameters are not satis-
factory, see note at con-
clusion of Step 11b calcula-
tions.,

Trial B

~—————

CONCLUSIONS

Drive sheave diameter of 12 in. and seven (7} 5V belts are

l satisfactory.

L - — —— i

- T

Drive sheave diameter of I
11.5 in, and eleven (11)
C belis are not satisfactory,

. 1.




MAXIMUM SHAFT LOADS FOR POWER TAKE-OFFS

MAIN BEARING

.....

PILOT BEARING PR

OF LOAD

(6)

Never locate "X dimension beyond the end of the shaft,

Loads 0 lcit o1 tue heavy line, in the tabulation below, are dynamic loads,
This loading occurs when the shaft is running at vngine speed: life of
the main hearing is critical.

Londs 1o the right of the heavy line are static loads. This luading nccurs
when the shaft is stopped and the engine is running at the speeds shown;
[ife of the pilot bearing is critical.

Table 3
MAXIMUM SHAFT LOAD - LB.
POWER TAKE-OFF ENGINE AT "X" LOCATION - IN,
PART NUMBER RPM 0 1 2 3 4 5 6
5115882 1600 - 1800 | 9580 9100 | 8560 6980 | 5890 | 5095 4490
2000 - 2100 | 9145 8690 | 8170 6660 | 5620 [ 4860 4285
5115884, 1600 - 1800 | 9580 9100 | 8560 6980 | 5890 | 5095 4490
2000 - 2100 | 9145 8690 | 8170 6660 | 5620 | 4860 4285
5116493 2000 - 2200 | 3385 3125 | 2350 1850 | 1530 | 1300
2400 - 2500 | 3260 3010 | 2270 1790 | 1480 | 1260
5116764 1600 - 1800 | 9580 9085 | 8640 8240 | 7875 | 7540 7230
2000 - 2100 | 9140 8670 | 8250 7865 | 7515
5128701 2000 - 2200 {5220 3440
2400 - 2500 5030 3320 | 2450 1940 | 1600 | 1370
5132201 1600 - 1800 { 3640 3370 { 3140 2940 | 2770 | 2610 2470
2000 - 2100 | 3470 3215 | 3000 2810 | 2640 | 2490 2360
5136547 1600 - 1800 | 7450 6220 | 4740 3830 | 3210 | 2760 2430
2000 - 2100 | 7100 5950 | 4540 3660 | 3070 | 2640 2320
5136549 1600 - 1800 | 7535 6835 I 5230 42301 3555 1 3065 2695
2000 - 2100 | 7190 6525 § 4990 4045 | 3395 | 2925 2570
5141604 1600 - 1800 | 9905 9515 | 9155 8820 § 7880 | 6820 6005
2000 - 2100 | 9455 9080 | 8740 8420 § 7520 | 6505 5720
5171519 1600 - 1800 | 3640 3370 | 3140 2940 | 2770 | 2610
2000 - 2100 | 3470 3215 | 3000 2810 | 2640 | 2490
5189512 1600 - 1800 | 3640 3370 | 3140 2940 | 2770 § 2440 | 2130
2000 - 2100 | 3470 3215 | 3000 2810 | 2640 | 2335 2035
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T12 Tight-Side Tension (Ib)
Ty= Loose-Side Tension {Ib)

DRIVE SHEAVE DRIVEN SHEAVE

[ 7 LA

\{/ .

Fig.3 SCHEMATIC DRIVE DIAGRAM

Table 4

MASS FACTORS (M) FOR V-BELT SECTION

Belt Section M
3V 0.34
5V 0.97
8V 2,30
B 0.83
Cc 1.49

TENSION RATIO (R)

8o

100 120 140 160
WRAP ANGLE — DEGREES

Fig. 4 TENSION RATIO vs. WRAP ANGLE

180




BELT TENSION

+

Proper drive alignment and belt tension are necessary for good drive efficiency.
For proper alignment, driver and driven shafts should be parallel and V-belts should
run at right angles to the shafts. For proper belt tension, tension values should
check out within the limits given on the Sheave and Belt Charts or limits calculated.

Tension may be checked with a tension gauge or with a weight scale.
With a gauge, tension values are usually read directly. Check with gauge manu-

facturer if calibration is required for change in belt configuration. A gaage, in position
on a belt, is shown below,

Fig.5 BELT TENSION GAUGE

With the weight scale, both force and deflection are measured. Weight-scale
method is pictured in Figure 6, page 13. To illustrate, the solution for the example
{ see page 2) lists an acceptable tension range of 146 to 177 lbs. for the 5V belt.
For this range, to be correctly tensioned, force values must measure between 10.0
and 12.0 lbs, for a drive having an 80-inch span; belt deflection is 1 1/4 inch. The
solution is shown in Figure 7, page 14.

Tension values, apply only for the sheave diameter, belt configuration, "X"
location, load and duty cycle shown.

When helts are over-tensioned the shaft is side loaded beyond the permissible
limits in Table 3, page 9. Power take-off bearings and shaft can fail; engine damage
is also possible,

(12)




DEFLECTION AT MID-SPAN - IN,

FORCE AT MID-5PAN - LB
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DEFLECTION AT MID-SPAN ~ IN.

FORCE AT MID-SPAN ~ LB

e SPAN - - ——
DEFLECTION -,

NOTE: APPLY FORCE AT MID-SPAN
PERPENDICULAR TO BELT STRAND

20

15

10

/2

1/4

1/4

BELT DEFLECTION FORCE /"

’4— BV SECTION

oo ol ]l ¢ secTioN _Ff

R e e -——-——z /4— SVEB SECTION -
A ——— - -
7
)7
P . i - _/’/‘_/—"/r B . [P S—
| o ) B
; Pr 7 ; EXAMPLE: 5V BELT
0% [ TENSION LIMITS  146=1771B
/; SPAN BOIN. -
: ! SOLUTION: -
— 3V SECTION FORCE 10.0-12.0 LB _|]
{ DEFLECTION 11/4 1IN,
4 - 4 FRSR U R U S [P— .
: .
1

50 100 150 200 250 300 350
BELT TENSION — LB/STRAND

'f:;—:f:i:::;litrif:t: :':

L

3/4

/12

/4

= -

- ../,,

1 I I / L | Z

i SN S ‘ N

MR SN~ ol U SN O : . I : " : Ll

™ AT ! : :

= : : ‘ Ll
ity : \ 1o

20 " ae Yy B0 100 120 140 60
SPAN — IN.

Fig.7 WEIGHT SCALE METHOD—EXAMPLE

(14)




APPENDIX
Table 5

PILOY BEARING

MAXIMUM SHAFT LOADS
FOR POWER TAKE-OFFS

Never locate "X" dimension beyond the end of the shaft.

Loads to left of the heavy line, in the tabulation below, are dynamic loads.
This loading occurs when the shaft is running at engine speed; liie of

the main bearing is critical.

Loads to the right of the heavy line are static loads, This loading cccurs
when the shaft is stopped and the engine is running at the speeds shown;
life of the pilot bearing is critical.

OF LOAD
MAXIMUM SHAFT 1.CAD - LB,
POWER TAKE-OFF ENGINE AT "X" LOCATION - IN,
PART NUMBER RPM 0 1 5 3 4 5 6
5115882 1600 ~ 1800 9580 9100 ( 8560 6980 | 5890 | 5095 4490
2000 - 2100 9145 8690 | 8170 6660 | 5620 | 4860 4285
5115884 1600 - 1800 | 9580 9100 { 8560 6980 | 5890 | 5095 4490
2000 - 2100 9145 8690 | 8170 6660 | 5620 | 4860 4285
5116493 2000 - 2200 3385 3125 | 2350 1850 | 1530 | 1300
2400 - 2500 3260 2270 1790
5116764 1600 - 1800 a580 9085
2000 - 2100 9140 8670 | 8250 7865 | 7515 | 7195 G900
5128701 2000 - 2200 5220 3440 | 2530 2000 | 1650 | 1410
2400 - 2500 5030 3320 | 2450 1940 | 1600 | 1370
5132201 1600 - 1800 3640 3370 | 3140 2040 1 2770 | 2610 2470
2000 - 2100 3470 3215 | 3000 2810 | 2640 | 2490 2360
5136547 1600 - 1800 7450 6220 | 4740 3830 | 3210 | 2760 2430
L 2000 - 2100 7100 5950 | 4540 3660 | 3070 | 2640 2320
5136549 1600 - 1800 7535 6835 § 5230 4230 1 3555 | 3065 2693
2000 - 2100 7190 6525 § 4990 4045 | 3395 | 2925 2570
5141604 1600 - 1800 9905 9515 | 9155 8820 1 7830 | 6820 6005
2000 - 2100 9455 9080 | 8740 B420 F 7520 | 6505 5720
5171519 1600 - 1300 3640 3370 | 3140 2940
2000 - 2100 3470 3215 | 3000 2810
5189512 1600 - 1800 3640 3370 | 3140 2940 1 2770 § 2440 2130
i 2000 - 2100 {3470 3215 { 3000 2810 | 2640 § 2335 2035
(15 DL-0000-00-4
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DRIVE SHEAVE CHARTS
FOR POWER TAKE-OFFS

Table 6§

POWER TAKE-OFF CHART PAGE
PART NUMBER ENGINE RATING NUMBER NUMBER
5115882 8v-71, 71N Intermittent D1-7083-02-1 17
8V-71, TIN Continuous D1-7083-02-3 17
5115884 8V-T71, TIN Continuous D1-7083-02-4 17
av-71, TIN Intermiitent Di-7083-02-2 17
5116493 2~-53 Intermittent D1-5023-11-1 18
2-53 Continuous Di-5023-11-2 18
3-53N Continuous D1-5033-52-1 18
3-53 Continuous D1-5033-10-1 18
3-53, 53N(4V) Intermittent D1-5033-02-1 19
3-53 (2V) Intermittent D1-5033-11-1 i9
4-53N Continuous D1-5043-52-1 20
4-53 Continuous D1-5043-10-1 20
4-53, 53AN(4V) Intermitient D1-5043-02-1 20
4-53 (2V) Intermittent D1-5043-11-1 20
5116764 8V-71, 71N Continuous D1-7083-02-5 21
BVv-71, TIN Intermitlent D1-7083-02-6 21
5128701 6V-53 Continuous D1-5063-02-1 22
6V-53N Continuous D1-5063-52-2 292
5132201 3-71 Intermittent D1-1032-11-6 25
3-71 Continucus D1-1043~11-5 29
4-71, 71E, 71N | Intermittent D1-1043-00-8 23 -
4-71, T1E, T1N Continuous D1-1043-00-7 23
5136547 3-71 Intermittent D1-1033-11-2 24
3-71 Continucus D1-1033-11-4 24
4-71, T1E, 71N Intermittent D1-1043-00~1 24
4-71, 71E, 71N Continuous D1-1043-00-6 24
6-71, T1E, TIN Intermittent D1-106G3-00-1 23
6-71, 71E, TAN Continuous D1-1063-00-3 25
6V-71, TIN Intermittent D1-7063-00-1 23
6V-71, 71N Continuous D1-70663-00-3 23
5136549 6-71, T1E, 71N Intermittent D1-1063-00-2 26
§-71, T1E, 71N Continucus D1-1063-00-4 26
6V-71, TIN Intermittent D1-7063-00-2 25
6V-71, TIN Continuous D1-7063-00-4 26
5141604 16V-71, 71N Continuous D1-7163-02-1 27
12v-71, 71N Continuous D1-7128-02-2 27
5171519 3-T1 Intermittent D1-1033-11-1 28
3-71 Continuous D1-1033-11-3 28
4-71, 7T1E, TIN Intermittent D1-1043-00-2 28
4-71, 71E, 71N Continuous D1-1043-00-5 58
5189512 2-711 Intermittent D1-1023-11-1 29
2-71 Continuous D1-1023-11-3 29
D1-0000-00-3
11-1-68



V ORIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 5115882
ENGINE,... varrareses BY-71, 1IN
RATING . cruess= Conlinuous
MAXIMUM EN EED...... 1800 RPM

. : MAXIMUM LOCATION - IN.
SEE ILLUSTRAT
OF LOAD 119 3 £ s | &
5V - SECTION BELT Maxd R ded Sheave D1 {ter - 141In,
Minlmym Sheave Dlameter - In, 10,0 (11,0131p,0013,0/ 14,0
Number of Belts Tl e
icn - Lb/Strand | 167 | 175 ; 162 167 1
Siatic Belt Tons I ETTE BT R AR ETTR BT
av - SECTION BELT ded Sheave I ter - 14 In,
Minlmum Shesve Diameter - 1n, 12,0 §13.0 [ 14.0
Number of Belta 11 10 8
- d Ladl 1273 | 291
Static Belt Tennlon - Lb/Stran }:'I:‘- a8 =
- SECTICN BELT M, R ded Sheave Di ter - In,
Minimum Sheave Dlapeter - In.
| Mymber of Beita
Static Belt Tanston - Lb/Strand Max.
Min.
- SECTION BELT Mpxdmum ded Sheave Di - In.
imurp Sheave Dipmater - In,
Nymber of Belta T
Max,
- ‘Strand
Static Belt Teabon - Li/Stran Frry

ARy sheave dixmeter with the number of belts ehown may be placed at an "X" location leas than the
Nmit Listed. Sheave sbould be staticaily and dynamically balanced. To protect bearisgs from
averload, belts must be tepsioned tc values Akown.

Balt und sheave Information is & function of load factors to 1. 4 and wrap angles from 1407 ta 180°,
Engine apeed ia the speed of the smaller sheave of the two-Ebesve system,

Standard belt apecifications, where uued are from the recommended Englnsering Standards of the

¥ DRIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 115852

ENGINE. . . 8V-T1, 71N
RATING . + Intermittent
MAXIMUN ENGINE SPEED - 2100 KPM

INJECTOR SIZE . viaunrens

N60 {5V-Tim

MAXIMUM "X" LOCATION -
{SEE TLLUSTRATION)

Jaae[ | ]

Maximum Recommended Sheave Diameter - 12 In,

OF i0OAD

5V - SECTION BELT

inimum Sheave Diameter - In. 11,0 12,0
Huinber of Belig 6 15
Statie Belt Tenalon - Lb/Strand i—ﬂ“ 1 111 L T7

hlig, . 140 ¢ 146

~ SECTION BELT Maximum Hecommended Sheave DMameter - i,

Mizimun Sheavs Dismetsr - In, |

Nurtaher of Belts
Statlc Belt Tenasion - Lb/Strand

- SECTION BELT Maximum Recommended Bheave Diameter - In.

Minimum Sheave Diametar - (o,
Number of Belts

|
Min. ! 1

Statie Belt Tension - Lb/Strand Jbeas,
- SECTION BELT Maximum Recommended Sheave Dtameter - In,
Minimum Shesve Diameter - In, i
er of Belta T

Statle Belt Tenelon - Lb/Strand

[

Any sheave diumeter with the number of beita shown may be piaced at an "X" locatlon Jese than the
limmit lsted, Sheave should be and 1y bal d. To protect bearings [rum
overtoad, belts must be tonsiooed to values shown,

Belt and sheave lnformation 18 a function of load factors to 1,4 and wrep angles from 140° to 1807,
Engine speed is lhe speed of the emaller sheave of the two-sheave eystem.

Etand.lrd belt apecifications, whau used, are {rom the recommended Engineerlng Standnards of the
h

dcal Power Tr and the Rubber Manufacturers Asgociation, Inec, ical Power Tr Lo A latlon and the Rubber Manufacturers Association, loc.
Other standards exist for certain drives foT auriomotive, agricultural and oll flald machinery, Other stapdarda exisl for certaln drives for autometive, agricultura! and oll fleld raachinery
D1-T083-02-3 D1-7083-n2-1
11-1-68 11-1-4%

V DRIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5115684

ENGINE... av-T1, TIN
RATING .. « Contingous
MAXIMUM ENGINE S8PEED...... 1800 RPM

n MAXIMUM ‘X LOCATION - IN.

{SEE ILLUSTRATION
4d1/2] 5 3 ] 5 ]

5V - SECTION BELT Mudmum Recommended Sheave Diameter - 14 In.

Minimyen Sheave DHameter - In. 10.0 111.9 (12,0 |13.0 |14.0

Numbar of Belis 16 14 13 12 11

Static Belt Tension - Lb/Strand T bta, 167 | 11g [asz sy [ise
134 141 .} 147 1152 157

8V ~ SECTION BELT Maximum Recommended Sheave Diameter - 14 In,

Minimum Sheave Diametar - I,

12,0 1 15.0] 34,0
Number of Baiis I 11 10 8
jon - Lb/Strand Max, ;251 1273 {291
Statlc Bolt Tans / [Miw, 1216 [230 | 247
- SECTION BELT Maximurmn Recommended Sheave Dfameter = .
Minimum lameter - In,
Numbers of Belts
Statlc Belt Teusion - Lb/Strand Max
Min
- SECTION BELT M, ded Shoave Diameter - In,
| Minimum Shosve Dismeter - In,
Number of Belts

Static Belt Taaton - Lb/Strand

Any sheave diumeter with the number of belts shown may be pluced at an "X locatlon lesa than the
limit listed. Shewve abould be atatically and dy icail To protect bearioge from
ovaricad, belts toust be tensioned to valuss ahown.

Belt apd sheave informution La a function of load factors 1o 1.4 mod wrap angies from J40° to 180°,
Engine speed La the apesd of the amuallaz aheave of the two-aheave sysiem.

Stapdard belt specifications, where used, are from the recommended Engineering Standards of the
Mechanics) Power Transmisslon Aesccistion and the Rubber Manufacturers Assoclation, Ine.
Other standards exiat for certain drives for automotive, agricultursl und cil field raachinery.

DI-7083-02-4
11-1-68

(17)

¥ DRIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER,, ., 5115884

ENGINE. . BY-TL, TiN
RATING .. - InLermittent
MAXIMUM ENGINE SPEED......2100 RPM
IRJECTOR SIZE . S0 { BV-T1)
N60 {8V-118)

MAXIMUM *X LOCATION - IV,
SEE ILLUSTRATIO!

QF LOAD L]

5V - SECTION BELT Moxdmum Recommaended Sheave Diameter - 121h.

Minimum gheave Hameter - In, 11,01 12.0
Numbar of Belts 16 15

Static Belt Tenslon - Lb/Strand I_Max 1T 177
(140 1. 146
- SECTION BELT Maximumn R dod Sheave o

Minlmur Shewve Diamster - In,

Humber of Belts

Statlc Belt Tennion - Lh/Strand [hax
[pin.

- SECTION BELT

Minimum Sheave Diameter - Lo,
MNumber of Belta

Maxmum Recommended Sheave Diameter -  1In.

Statle Belt Teasion - Lb/Strand Max,

Min,

- SECTION BELT Maximum ded Sheave - In.
Minimum Sheave Diameter - In,
|iumher of Ralts
[Max
Static Belt Tansicn - Lb/Strand
‘enslon B l

Acy sheave dlameter with the nember of belts shown may be placed at an X" locaticn less than the
limit lsted, Sheave should be statically and dynamically balanced, To protect bearings from
overload, belts must be tensloned to valuss ahown.

Belt and sheave Information is a function of load fuctors io 1.4 and wrsp angles from 1407 1o 180°,

Engine speed ia the apeed of Lie smalier sheave of the two-sheave system,

Standard belt specificasions, where used, are from the recommended Engineering Standarda of the
Mechanical Power Tr lor A lation and the Rubber Manufacturers Asgoclation, Inc.
Other atandarde exist for certala drives for automotive, agrioultural and otl fleld mackinery.

Di-7083-02-2

11-1-68




¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.,,. 5118433

2-53
Contisuous
MAXIMUM ENGINE SPEED, ... .. 1800 RPY
MAXIMUM "X" LOCATION - IN,
SEE JLLUSTRATIO
5 1.5 5 | 8 5
av - SECTION BELT M ded Sheave DI -10 s,
Mislmpum Sheave Diameter - {n, 6.0 |7.0 o | 9.0 (10,0
Number of Belta 4 [ 5 5 | 4
~ [ 78 |80 | sa | & 87
Statlc Belt Tenslon ~ 1b/Strand H:n T - —=-
5v - SECTION BELY R ded Shoave -9 In,
Miuinyum Sheave Diameter - In. T.p | 8090 |
jMintryum Shoave Di
Narber of Belia el 3l {
b o 13% | 146 {158
Statlc Balt Teasion - [b/5tran _&f_f— o i1 1136 1
B - SECTICK BELT Maxd Bheave Dl -8 I,
Mipimum Sheave Diameter - In. 60 164 J1,p 174 8o
Numbes of Bells s |3 7.16 §
Static Belt Tenalon - Lb/Strand [hax.] 67 L2 75 oo lbs
Imin. | sa ] o1 64
€ - SECTION BELT L ] ded Sheave D -101n.
Minimum Sheave Diameter - In. 7,0 [8.0 |80 [10,0
Number of Belte I 5 4 ]
- w, o 81 | 133
Static Belt Tension - Lb/Strand T H TR

Any sheave dlameter with the number of belts zhown may be placed st an "X" location lesd than the
1imit lsted. Sheate should be alatically and dynamically balanced. To protect bearipgs from
overload, belts must be tensioned to values shown.

Belt and sheave informatjon is a functiop of load factors to 1.4 apd wrap eagles from 140* to 180",
Engine speed i3 the speed of the amallet sheave of the two-sheave system.

Standard bel spectfications, where used, are from the recommended Engineering Standards of the
Mechanical Power Transmlsslon Aseoclation and the Rubber Masufacturera Associztion, [ne.

¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.,., 5118493
ENGINE, 2-33
RATING .. sun . + Intermittant
MAXIMUM ENGINE !PEBD a.ure 2000 RPM,
INECTOR 9IZE aviasanorrars, 43

MAXIMUM "X" LOCATION - IN.

P
\’u L ( USTRA
'u/ : A1/ :_‘_Lif—LL‘_-T-m-r__l-__

CF LOAD

3V - 8ECTION BELT ded Sheave Di -~101n,
Minimym Sheave Dismeter - In. 6,0 | 7.0 |8.0 |90 |[10.0
Number of Belts 9 1 [} 3
Static Belt Tension - Lb/Strand —n--k—“
Min, . a4 | 61 $8

5¥ - SECTION BELT Maxd R ded Shonve -10In,

Minlmum Sheave Diameter — In 7.0 ;B0 |90 10,0

Number of Belts T 3 4 k] 3
T _ Max. | 128 [ 144 i
Static Belt Tension - Lb/Strand {168 This % 1L i
B - SECTION BELT Mpximum Recommended Sheave Dlumeter - § in.
Minimum Sheave Disineter - In, 6.0 |70 | 8,0
Number of Belts 11 8 ki

Maux, | 66 18
Min, | 53 61 T

Statle Belt Tenslon - Lb/Strand

C - SECTION BELT Rec ded Sheave Dlameter - 11 1n.
Minlmuwn Sheave Diameter - In. i.g 8.0 9,0 | 1p.0] 1,0
Number of Belis k] 7 3 4 4

Static Belt Tenslon - Lb/Strand

78, 9, 117 131 143
Miz. | 63 s3 1 97 [ uo | 13

Any sheave diameter with the number of belts shown may he pl::ed at an "X location leaa than the
limit listed. Sheave should be statically and dy d. To protect bawrings from
overload, belts must be tensloned ko values ahovm.

Belt and sheave informatipn 18 & function of load factors to 1,4 apd wrap angles from 140° o 1807,
Engine speed is the spaed of the smaller sheave of the two-sheave ayatem,

Slandu'd belt specifications, where used, are from the recommended Engineering Standards of the
hanical Power TT. Lanion A ¢nd the Rubber Manufacturers Assoclation, Inc.
Other stapdards exial for certaln drives for awomotive, agricultural and oil field machinery.

Arnp sheave dlaneier with the nomber of belts shown raay be placed at an "X’ location less than the
liralt Hated. Sheave should be statically and dynamically balanced, Te protect bearings [rom
overload, pelts raust be tensioned to values shown,

Eelt and sheave Information fs a function of load facters to I.4 sod wrap angles [rom 140" 1o 180,
Engine spend is the speed of the smalter sheave of the twa-sheave system,

Staadard be't specificailops, where used, are from the recommended Engineering Standards of the
Mechenical Power Transmission Asscclation and the Hubber Manufacturers Assoclation, Ine,
Other viandards exisy for certalp drives for autemotlve, agricultural and of} feld h

DI-5033-10-1
11-1-68

Other standarde exlst for certain drives for ive, agricul I and oil field machinery.
Di1-3023-11-2 DL-3023-11-1
11-1-A8 11-1-1s
¥ DRIVE ¥ DRIVE
SHEAVE AND BELT CHART SHEAVE AND BELT CHART
K POWER TAKE-OFF NUMBER. ... 3116493 POWER TAKE-OFF NUMBER.,., 511647
f" s ENGINE. 363 ENGINZ. s BN
! B y RATING... Continucus RATING » Contiau, i
g MA.X]M'UM ENG]NE SPEED . 2200 RPM MAXIMUM E‘\’GWE SYEED . L TN
P 1
38
|
' r - e -
'H MAXIMUM X" LOCATION - [N, MAXIMEM "X LOCATEON - BY.
SEE [LLUSTRATIO _(SEE ILLUSTRATION) . _ __ |
OF LOAD 81721 4 ]-u Zl s F] 3 3 Javzl 4 1z s [
[ 3V - SECTIUX BELT faxl B d Sheave Di -10In, T 3v - SECTION BELT Maximum Recommended Sheave Diameter - 1oin.
| Muntmum Sheave Diameter - lo. . 5,0 17,6 (80 19,6 /10,9 Minimuwn Sheave Dlameter - In, 19 —
umber of Beits 12 | 19 ¥ L) i Number of Belis ki
73 11 Te B3 | & 1 2
Static Belt Tension - Lb/Strand } Ma, . Max. 31
e 35 o0 184 s o5 Static Belt Tension - Lb/§irand [ o
5¥ - SECTION BELT Maximum R ded Sheave -l a3y - SECTION BELT Sheave Diameter - L0 n,
Miptrum Sheave Diameter - In. 1.0 15,0 2.0110.9 1.0 Miolmum Sheave Diameter - lo, -
Kumber of Belta - 6 3 4 4 1 Kumber of Belts
+
Static Belt Tenaton - [h/Strand Hax 127 342 [ 1safas Tige ) fon - b
atic Belt Tenaton /Stran (bl vor T ) 101 [ ios 1o Statl Belt Tension - Lb/Strand Mo F—
B - SECTION BELT Maximuro Recommended Sheave Dlameter - 8 In, - SECTION BELT Shenve - In,
Miolmum Sheave Diwmeter - In, 7.0 ! 8.0 I I Mintmuy Shesve Dlameter - b,
Number of geltg 12 ) 10 ] Number of Balty ‘[
Statie Belt Tenslon - Lb/Strand Mar.y 75 | F2 ] 1 Static Belt Tenalon - Lb/Steanc [ Max - | i
N Min. | 60 | 67| i al enaion - Lb/Steani {3 —| — S5 P,
| C - SECTION BELT Maximum Recommended Sheave Diameater -  [n. - SECTION BELT Muximum Recommended Sheave Diameter - o,
T
Minimwn Sheave Diameter - In, | Minimum Sheave Diametey - In, ] I
Rumbey of Belta Numbes of Belts.
Static Belt Teaglon - Lb/Strand i”a" Statte Belt Tension - Lh/Strand [Aax —
Ty i [Min, L.

Amny sheave diumeter with the number of beits shown may be placed at an "X” lucation leas than the
limit listed. Sheazve should be statleally and dynamlcally balangced. To protect bearings from
overload, nelts musl be tenslmed to values shown.

Belt and sheave {aformation in a function of toad factors 1o 1.4 and wrap angles from 140 1o 180°,
Engine speed is the speed of the smatier sheave of the two-sheave system,

Standard belt speclilcallons, where used, ave from lhe recommenced Engineering Standards of the
Mechanieal Power Transmission Associatlcn and the Rubber Manufacturers Assoclation, [ec.
Other slandards exiat for certaln drives for automotive, agrieultural and o1l fleld machinery.

D1-5033-32-1
11-1-68




V DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER., ., 3116493

ENGINE.....urus veeesns 3253 (2V)
BATING ..0u0a =+v+s [nlermlitent
MAXIMUM ENGlNE SPESD . 2200 RPM

INJECTOQR SIZE . 345

L ; MAXIMUM X" LOCATION - IN.
LL/ t SEE ILLUSTRATIO!
OF |LOAD 3 |32 41/2
3V - BECTION BELT R ded Sheave Di -101n.
Minlmng Shewve Diameter - In, 7.6 [ 8.0 9.0 1 10,0
Number of Belts 1k ] ] ]
Statle Balt Tenslon - Lh/Birand [aaa.] 78 1 8 1.8
5V - SECTION BELT M ded Sheave Di -111n.
Mipimum Sheave Diameter - In. 8.0 | 9.0 100010
Number of Belta & 5 5 4
- | 142 | 353} 162 1170
Static Belt Tonslon - Lb/Strand Iy 12 roa T 102 T80
- SECTION BELT ded Sheave Di = Th.
._Minimum Sheave Diatacter - lo.
Nugmber of Belts
Max.
Statle Beit Tevalon « Lh/Strand Min
- SECTION BELT b ded Shepye D - In.
Minimum Sheave Diameter - fo,
N [} 1in
Static Belt Tension - Lb/Strand [“""‘
Any sheave diametor with the number of belts shown may be pllced at an "X" locatlon less than the
Umit listed. Sheave ahould be atatically und dynamically b d. Te protect basrings from

overload, belts must ba tenaioned to values shown.

Beit and sheave informetion ia & function of load factora to 1.4 and wrap angles from 140" to 1807,
Engine specd is the speed of the smaller sheave of the iwo—sheave syatam,

Standard belt specifications, where wned, are from the r Ei ing of the
hanical Power Tr U and the Rubber Manufscturers Asacciation, Inc.
Other standards ¢xist for ¢ertaln drivea for automotive, agricultural and oil fleld machinery.
D1-5033-11-1
11-1-R8

V DRIVE
BHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 115483

ENGINE...... 3-53¢ 4V}, 3-53N(4V)
Intermitient
MAXIMUM ENGINE SPEED...... 2500 RPM
INJECTOR SIZE u.cuueuens vso. B45{3-50
4S5 (3-50N)

MAXTIMUM LOCATION - IN.

T30
3 J3t/z e

IV - SECTiON BELT R khed Sheave -100n.
Minimyry Sheave Dlsmater - In, 8.0 [9.0 |13,0
Nurnber of Balts 10 9 ]

Static Selt Tenalon - Lb/Strand

|Jll¥ B5 | 96 86
i 67 | B4 70
Maxdmum Recommended Sheave

Mintmui Sisave Dismeter - In. 8.0 j10.0
| Rumber of Belts ] S

3

5¥ - SECTION BELT Diametsr - 10n,

150 ) 158
Seatie: Bait Tension - Lb/Strand Pu?:"ﬁs- 191
- SECTION BELT R Shenve D - In,
Mintmym Shagve Dlametar - o,
| Number of Pyilta
Static Beit Tanakon - Lb/Strand —F!l‘
_1Mis,
- 8ECTION BELT R Sheave - I,
Minirmurs Shaays Dismster - Io,
| Bwmbar of Bejts

Btatic Balt Tenslon - Lb/Strand

}g:;

Any sbeave diumster with the gumber of belts shown may be placed at an "X™ location less than the
it listed, Sheave abould be statically and dyhamically balanced. To protect bearinga from
overload, pelts must be tensioned to values shown,

Belt and abetva irformstion (4 & function of load factors to k.4 &bl wrap angles from 144" to 180°,
Engine speed is the speed of the maller sheave of the two-shesve system,

Bandard belt spocificatioos, whers und are from the recommended Englnesring Standards of the
haniesl Power T intlon and the Rubber Manufacturers Association, Ine.
Other siandards exiat for certain drlm for aytomotive, agripultural and of! fleld machinery.
Di-5033-02-1
11-1-68




V DRIVE
SHEAVE AND BELT CHART

PCWER TAKE-OFF NUMBER, ... 5116493
ENGINE. .. cusarartiniesaniasas 4-33
RATIRG.....ciuvsmnmnanas 440+ Contlnous
MAXIMUM ENGINE SPEED...... 2200 APM

MAXIMUM "X" LOCATION - IN,

| {SEE 1LLUSTRATICN)
3 j3e

V DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 3118483 rot
ENGINE. .
RATING
MAXIMUM ENGIN BPEED rassae 2408 RPM

4V - SECTION BELT Maximum Recommended Sheave Diameter - 1010,

Mirimum Sheave Dlameter - In, “.U 19,1 10.0

Number of Bells il 10 g

Toae | w1 83 [ a5

Static Belt Tenstop - Lb/Strand T i w 8

5V ~ SECTION BELT Maxmum Sheave Dismeter - 11 In.
Mininum Sheave DHameter - In, 10,0 }11.0
Humber of Belts ! 5 b
— iz {170
Static Belt Tension - Us/Strand [:ﬁ ;32 i
- SECTION BELT [ d Sheave Di - .
Minimuin Sheave Diamuter - In,
Numbeyr of Bells I
Stalic Belt Tenslon - Lb/Strand I:ﬁ:
- SECTION BELT Maximum Beto ded Sherve DI - b
Minimuy Sheaye Dismeter - In.
Number of Belts 'i
Max
tatic B fon - Lh/Strand
| Static Belt Tension |ME::.

\ S MAXIMUM "X" LOCATION - IN.
ii.r/ SEE 1LLUSTRAT|
OF LOAD 31/2 '
3V - SECTION BELT R ded Ehaave D1 - 100n.
Minimum Sheave Diameter - In, 9.0 }10.0
Number of Belts 11 19
It Tenslon - Lb/Strand [t 82 M
Btatio Be [ Min. L 08
3V - SECTION BELT ded Sheave Di = 10In.
Minimum Sheave Dlameter - In, 9.0 110,0
Number of Belts 3 6
Statie Bels Tension - Lb/Btrand [z 152 } 180
[Min. T124 [ 132
- SECTION BELT Mach ded Sheave Di - .
Mlpimym Sheave Diameter - In.
N r of Belts
ton - Lb/8 ax,
Static Belt Tension /Strand mm
- SECTION BELT Maximum R Sheave - I
Minimum Sheave Diameter - [n,
umber of ta
Statle Belt Tenaton - Lh/Strand ;E"

=

Any sheave diameter with the number of belts shown may be placed at an "X" location less than the

fimit listed. Sheave sbould be statically and dynamlnlly balanced, To protect beariogs (rom
overload, helts must be tensioned Lo values shown.

Be't and shesve information is a [unction of Toad factors 1o 1,4 and wrap argles from 14907 ta 180%.
Ergin- spoed i8 the speed of the smaller sheave of the 1wo-Sheave aystem.

¢ oard beit speclfications, where used, are from the recommemied Engineering Standarda of the

Any sheave diameter with the number of belta shown may be placed at an "X location less than the
lirnlt listed, Sheave shouid be statically and dynamicully balanced, To protect bearings from
overioad, belts musi be tensitmed to valves shawn.

Belt and sheave information Is a function of load factors te 1.4 aad wrap angles from 140° to 1807,
Engloe speed i the speed of the amaller sheave of the two-sheave ayetem.

sunda.rd bell. specifications, where used, are from the recommended Englneering Standards of the

Mechanical Puwer Transmission Associativn and the Rubber Manufacturers Association, Ine. ical Power Tr Assvelatlon and the Rubber Manufacturers Asscelation, Ine.
GOther standards exist for certain drives for automotive, agricultural and oll field machinery. Other standarde exlst for certaln driven for auntomotive, agricultural und oll Held machinery.
D1-35043-10-1 D1-5M3-52-1
11-1-68 11-1-68
i v DRIVE ¥ DRIVE
SHEAVE AND BELT CHART SHEAVE AND BELT CHART
. N POWER TAKE-OFF NUMBER. ... 3116493 _" POWER TAKE-OFF NUMSBER.... 5116193
. ENGINE 1-33 (2V) ENGINE. e 4-53{ 4V), 4-AEN (V)
RATING Inlermitlent RATING . rrenean « Intermiuent

MAXIM ENGINE SPEED ., .... 2200 RPM
TWTECTI SIZE ouyl i viaeaan, 543

- ! MAXIMUM "X" LOCATION - IN,
< EE ILLUSTRATIQ)
OF LOAD 2
3V - SECTION BELT R Sheave D - 101n,
L inimum Shepve Diameler - [o. o 18,0
1 Sumber of Belts I 12 |1l
| Statte Belt Tension - Lb/Strand N 2 25
taste Belt Tons I nig, . wa | g9
{ 5V - SECTION BELT i i Reo ded Sheave Di - 1l1n,
Muimum Sheave Diameter - In. Lol 1108
Number of Belts & i
: 182 1170
E asion - Lb/Strand
tatic Belt Tension - Lh/Stran M e Troy

- SECTION BELT Maximum Recommended Sheave Diameter -  In,

Munimum Sheave Diameter - In.

Humber of Belts E

]
!
[

Static Belt Tenston - Lb/Strand R}:’:‘[
_ SECTION BELT Maximum Hecommended Sheave Diameter - n.
A niman Shuave Diameter - In,
Number of Bells
Static Belt Tension - Lb/Strand m:‘

Aty shesvr dinmeter with the number of belts shown mey be placed at an "X location less than the
Eimit liste Shease should be statically and dynamically halanced. To protect bearings Irom
overioad, belts must be lensioned to values shown.

Be!t and sheave information 15 a [unction of Joad factors to 1,4 and wrap angles from 140° to 180,
Engine speed is the speed of the smzller sheave of the two-sheave system.

Stardard beil speckfications, where used, are from the recommended Engineering Standards of the
Mechanical Pawer Transmission Assoctation and the Rubber Manufacturers Asseciation, oe.
Other standards exist for eertain drives for antomotive, agricultural and oil fleld machinery.

D1-5043-11-1
11-1-68

MAXIMUM E
RJECTUR 812K

NE SPEED...... 2500 RPM
545 {4-39)
5 (4-53H)

MAXIMUM X" LOCATION - IN, —‘
{SEE [LIUSTRATION}

vl 1 [ [ T ]

Maximum Recommended Sheave Dlameter - LUIn,

OF LQAD

5V - SECTION BELT

Minimym Sheave Diameter - In. 0,0 Jruw I
Numrber of Beits 12 12
Statlc Belt Tension - Lb/Strand fodae ] o1 | s
[Min,, €3 1.u7
- SECTION BELT Maxinwum ltecommended Sheave Dlnmeter - I,

Minimum Sheave Diameter - In,
Number of Belte
Static Belt Tension - Lb/Strand Trtas

- SECTION BELT Maximum Recommended Sheave diameter - In,

Minitnuro Sheave Diameter - In,
Number of Belts

Static Belt Tenslon - Lb/Strand ]I;:“
in,
- SECTION BELT ! Maximum Recommendec Sheave Dlameiir -  In.
Minimum Sheave Diameter - In.
| Bumber of Belie
Statle Belt Tenaicn - Lb/Strand EM:':

Any sheave diameler with the number of belis shown may be placed at an "X~ location leas than the
limit iteted. Sheave should be statically and dynamically balanced. To protect bearings [rom
overioad, belts musl be lengioned 1o values ghown,

Belt and sheave information is a function uof ivad [actors te 1.4 and wrap angles from 149° to 180°.
Engine apecd is the speed of the smaller sheave of the two-sheave aystem.

Standard belt speclficatlona, where used, are trom the recommended Engineering Standards of the
Mechanical Power Transmiseion Aseociation and the Rubber Manufacturers Assoclation, Inc.
Other standards exlst for certain drives for automotive, agricultural and oil field machinery.

DL-3043-02-1
11-1-68




¥ DRIVE
SHEAYE AND BELT CHART

5116764
8¥-71, TIN
FETTTPTerTrn Continaous
INGINE SPEED...... 1700 RPM

POWER TAKE-OFF NUMBER.
ENGINE....suvrmssnrrrsrins
RATING ,
MAXIMUM

MAXIMUM "X" LOCATION ~ IN.
{SEE ILLUSTRATHON
OF LOAD 5 s | s ls|ala [6]
5Y - SECTION BELT Maximuin B ded Sheave D 14 In.
i ve Diameter - In, 23.0012.0133,0] 14,0
Numiber of Balts . 4 14 12 11
Static Belt Tensioo ~ Lb/Strand _11:1, 11:11 :P: 131
8V - SECTION BELT derl Sheave Di -14In.
Minlmurmn Sheave Diameter — Tn. ! 4.6
Number af Beits ] "
Statio Bett Tension - Lo/serand  (Han ] Aitjaas Lo fom
- SECTION BELT Masimum Re d Sheave D - In.
Minimum Sheave Diameler - in, .
Number of Belta
Statie Belt Tenslon - Lb/Strand ml‘:
- SECTION BELT Maximuin Re ded Sheave Di - In.
Minimum Sheave Diameter - In.
Mumber of Beits
Static Belt Tenuion - Lb/Strand 1;?:

Any sheave dismeter with the number of belin shown may be placed a1 an "X" location leas than the
limit listed, Sheave should be statically and dynamically balanced, To protect bearings from
overload, belts must he Lensioned to values shown.

Belt and sheave Information is & functlon of load factura 10 1.4 and wrap angles from 140* to 180°,
Engine specd i3 the speed of the smaller shrave ef the two-sheave Systeni.

Standard belt specifications, where used are from the recommended Fagineering Standards of the

ical Power Tr L !

and the Uubber Manulacturers Association, Inc.

Other stapdards exist for certain drives Jur amomatise, agricultural and il fleld machinery.

D1-7083-02-3
11-1-68

¥V DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 5116764
ENGINE. BYV-Ti, 71N
RATING . + Intermiiteat
MAXIMUM ENGINE SPEED - 2100 RPM
L INJECTOR SIZE . ,oen..... . 860 [8V-T1)
| N6O {BV-TLM)
MAXIMUM "X LOCATION - [N,
SEE ILLUSTRATIO]
QF LOAD ] 8 8 ] 1
§V - SECTION BELT o Sheave Di -1zln.
Minim: S$heave DHameter - In. 9,0 § 10,0| 11,4] 312.0
Number of Belta 20 17 15 15
Static Belt Tenalon - [b/Btrand { Hax, :5: 163 . 171 1;’5
- SECTION BELT R ded Shcave Di ter - .
Minlmum Shetve Diameter - In.
Number of Beltts
11, T - ad.
Static Belt Teasion - Lb/Strand Hm_ [
- SECTION BELT M R Sheave Di - Im,
Minireum Shenve Dlameter - [o.
Number of Belts
Tax
Staiie Belt Tension - Lb/Strand [Mim,
- SECTION BELT R ded Sheave - In,
Minimumn Sheave Di: - In,
Number of Belta T
Max
Statie Belt T - Strand
elt Tension - Lb/Stran nig

Any sheave dlameter with the number of belts shown may be plaged at an *X* locatlon leas than the
lirnit listed, Sheave should he statically and dynumically balanced. To protect bearings from
overload, balts muat be tensionsd to values showh.

Belt and sheave lnformation i3 a function of load factors 1o 1.4 apd wrap angles from 140° to 100°,
Engine speed (a the speed of the smallcr sheave of the two-sheave system.

Standard belt specifications, where used, are from the recommended Engineering Standards of the

| Power Tr

Assoclation and the Rubber Manufacturérs

Asgoclailon, Inc.

Other standards exist for certaln drivea for agtomotive, agricultural and oil feld machinery.

D1-7083-01-¢
11-1-dia




¥ DARIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5125701

ENGINE. .. 6V-53
RATING , . Continuous
MAXIMUM ENGINE SPEED .. 2200 RPM

MAXIMUM "X" LOCATION - IN.

Maximum Recommended Sheave Diameter -11 In,

5V - SECTION BELT

: Minimurn Sheave Diameter - in. 9.0 [0 ;1.9
Hutober of Belte 9 8 7

Statie Belt Teaaion - Lb/Strand il Mux, :g: :55 ::g
- SECTION BELT Maximum Recommended Shease Dlameter - In,
Minigoum Sheave Diameter - In,
Humber of Belta
Static Belt Tension - Lh/Strand ].ﬁ
- SECTION BELT Maximum Recommended Sheave Diameter - In.

Minimum Sheave DHameter - In,
Number of Belta
Static Belt Tenslon - Lh/Strand

Max,
Min.

Sheawve

- SECTION BELT Maximuin Recornmended

Minlmom Sheave Diameter - In.
Numbez of Belts

Static Belt Tepsion - Lh/Strand

[p1ax
| Mlo

Any sheave dameter with the number of belts shown may be piaced at an X" location less thap the
Iimit listed. Sheave should be statically and dynamicatly halansed., T pretect hearings from
averload, belts must be tensioned Lo values shoun.

Belt and sheave Iafarmation is a functlon of load factora to 1.4 and wrap angles (rom 1407 [o 1807,
Engine speed ia the apeed of the smaller shaave of the twu-sheavn system.

Standard belt specifications, where used, are frem the recommended Engineering Standards of the

Power Tr A iation snd the Hobber Manufacturera Assaclation, Ine.
Other standards exist for certain drives for aviomotive, agricualtural and ofl field machinery.
n1-i

3-N2-|

¥ DRIVE
SHEAVE AND RELT CRART

POWER TAKE-NFF NUMBER. ... 5128701
ENGINE. ... ... . 8V-53N
« Continuous
sasena 2400 RPM

MAXFMUM "X LOCATHEON - TN.
(SEE ILLUSTRATION)
OF LOAD /e 1/‘2[ T l | [
5V~ SECTION BELT i ded Sheave Di =19 In,
Minimum Sheave Dismater - In, 0.0 | §0.0
Number of Belts 10 3
Statle Belt Tenslon - Lb/Strand |-M"' 147 L1356,
Mip,., 121 90
- BECTHON BELT Maximum Necommenied Sheave ameter - Ip,
Miolmum Sheave Diameter - (o, ~
{_Nuraber of Belts -
Statle Belt Tensfon - Th Bueand EMHMA R —
- SECTHIN BELT I-Mlu.imum Recemmended Sheave Dlamater - In,
Minimym Sheavg Dlamuter = I, |, JER o o
|-Humber of Belts b —-
Siatic Belt Tenaln - Lb/Strand
- SEC ded Sheave Di - .
Mipirpum Sheave Diameie: - .
| Humberof Belts __ . .. ... s L T —
Static Belt Tension - Lb/Strand !‘"—‘i‘a‘h -
ot

Any sheave diamerar wilh the number of balts shown may be placed at an "X location leas than the
Limit listed, Shenve sbayld he stationlly sod dynstnicslly balsacea. To protect bearings from
averioad, LoHs must he fensingd to abwes shown,

Helt and sheave irformation is a fettan of inad factors o 1,4 and wrap aoglen from §40° o 190%,

Engiie span 1 the et of the smantior shoqre of D2 twy ghoat e system,

mra fram the 1 eeomumenbed Fnglieering Slundards of the

ation sod Ihe Bubber Mun-Sacturers Asaoclation, Inc,

wirmAative, agricultural and oil field machinery,
m-5063-52-2
11-1-88

| hnen wand,

lon 4y
Cther standards exist far certain dri




v DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 5132201
ENGINE......cocrnuear ear 3271
RATING . Caonlinuous

MAXIMTIM ENGINE SPEED . . 1500 RPM

V DRIVE
SHEAVE AND BELT CHART

- ¥132201

POWER TAKE-OFF NUMBER.
a7l
+ Intermittent
« 2100 RPM
INJECTOR SIZE 4 vsunrans V7

MAXIMUM "X" LOCATION - IN. MAXIMUM "X" LOCATION - M.
,-1 (- SEE IELU'STRATIOH SEE [LLUSTRAT X
v QF LOAD 5 3
av- SECTION BELT Maximum B decl Sheave Di -10 1o, IV - SECTION BELT dad Sheave Di -10In.
Minlmum Sheave Dismeter - In. G.01 7.0 |80 | 99100 Minimum Sheave Dlameter - In. 7.0] 8.0 ]9.0 |10.0
Number of Belta i5 15|12 ¢ 9 Number of Belts 16 14 |13 11
ip | s0 |83 |85 | 7 l_uu 78 | 61 | g2 56
- trand Static Belt Tenslon - Lb/Strand
Static Belt Teasion - Lb/Stran, 2 T Tos et Las Belt Ten /5t Min m
5¥- SECTION BELT Maxi ded Bheave - 141n. 5V - SECTION BELT A ded Sheave Diameter - 12 In.
Minlmum Sheave Diameler — In. 7.0fs0 | sotioofit.0]12.0f13.0} 14.0 Minimum Sheave Diameter - In, o) g.0] solio0lyy,pelize
Number of Belts Y 7 [ El 3 4 4 4 Number of Belis 1] [} 1 § 3 5
) ) a6 1as | 167 {475 4 1wz | 187 | 191 _Fum 128 | 143 | 1o¢ | 163 171 | 177
- d Static Belt Tension - Lb/Strand
Static Belt Teosion - Lb/Steans 16 Lige L4 Lo [ 147 | 152 | 1se suslon - Lb/Sres Min, 102 1134 | 1284 132 1140 1 348
B - SECTION BELT Maximum Recominended Sheave Diapmeter - 8 In. C - SECTION BELT ded Sheave Di -12In.
Minimum Sheave Dlameter - . 8.0 Minimpm Sheave Diameter - [n 10,98 11,0] 18,0
Number of Belts 1 )] Number of Belts ]9 9
Mus. | 55 _ Max. | 130 | 141 | 130
Static Belt Teoalon - 1h/Strand [nir. | ga Statle Belt Tenalon - Lb/Strapd in. | 116150 [ i3
c - SECTION BELT Maximum R ded Sheave I1 -i4n. - SECTION BELT i R ded Sheave D - I,
Minimum Sheave Dlameter - In, 0] 4.0 10,0 | 11,0 12.0]13.0 | 14.90 Mioimum Sheave Diameter - o,
Mutuber of Belts l 1| s 1 7 8 [ H W I
Max | 109 [ 120 (58 | 1ed {14 | je2 115 Max,
- | Static Bele T - d
Static Belt Tensicn - Lb/Stran [Mig. e | 25 Lalo 1 toe Tize | t3s 144 ke B enaion - Lb/Stran [Mip.

Any sheave diameter with the number of belts shown may be placed at an "X* locatlon less than the
limit listed, Sheave should be statically and dynamically balanced. To proteci cearings from
overioad, belts muat be tensioned to values Bhown.

Belt and sheave information i8 8 functlon of load {actors o 1.4 and wrap angles from 140" to 180°.
Engine speed ia the speed of the emalier sheave of the two-sheave sysiem.

Standard hell apsclfications, whare used, ark from ihe recommended Engineering Standards of the

ical Power Tr ion Asgociation und the Rubber Mpnufacturera Association, Inc. Pawer Tr laadon A istlon wpd the Rubber Manufmtturers Assoeiation, Ing.
Other atandards exial for certain drives for automotive, agriculturai and oil fleld machinery. Gther standards exist for certain drives for automotive, agricultural and oil fleld machinery.
1-1093-11-3 P1-1033-11-6
11-1-6¥ 11-1-68

Any sherve diameter with the number of balts shown thay be plsced at an "X" location less than the
Llirait l{sted, Sheave should be statically and dynamically balasced. To protact bearings from
overload, bolts must be tenaloned to values shown,

Belt and sheave jnformation 1a a function of load fuctora to 1.4 and wrap angles from 149* to 180",
Engine apeed ts the speed of the smaller sheave of the two-sheave system,

Standard belt apecifications, whare used, are from the recommended Engineering Staadards of the

¥ DRIVE

SHEAY! AND BELT CHANLT

POWER TAKE-OFF NUMBER, .., 5132201

ENGINE....cvvneun-n verieianes 4571, TLE, TIN
HATING ... - Conlinuous
MAXIMUM
[ MAXIMiM "X LOCATION - N,
{SEE ILLUSTRATION)
e GF LOAD 31,-'z| |4 In'zls [5 |5 15

J¥ - SECTION BELT Maximwn Recommended Sheave Dlameter - 101n,

Minimum Sheave Dlameter - ln, 9.¢ ). 8.5 [10.0
Humber cf Belta 18 13 14

. a4 [ max 43 56 | 87
Static Belt Tenslon - Lb/Stran |z 57 Y o

V= SECTION BELT Maximum Recommended Sheave Dlameter - 14In.

Misimum Sheave Diameter - In. 9,0 10,8 11,00 12,01 13,91 14.0

Number of Belis il H ki G 4 [

Statlc Belt Tension - Lb/Strand fatax 1ok | 167 1%, | 152 . 1687 § 192
Min. 126 134 lI‘l H7 132 1 157

C - SECTION BELT Maximum Recommended Sheave Diameter -14 in,

Migirum Sheave Diameter - lo. 1.0]12,6] 13,71 14,9
Humber of Belts 19 El ¢ b
Stutlc Bell Taosion - Lb/Strand [aax{as [ros [ e pagy
[Min, § 120 | 125 | 15w | 147
~ SECTION BELT M ¥ ded Sheave D - .

Miolmum Sheave Diareter - In,

Number of Belts

[Max

Static Belt Tenston - Lb/Strand I

Any sheave diameter with the number of belta shown may be placed al an X" location less than the
limit Listed. Bheave should be staiically and dynamically bulanced. To protect beariogs from
overload, belts most be tensloped to values shown,

Belt and sheave informatico is a fusction of load factors to 1.4 and wrap angles from 140" to 180°,
Engine speed i3 the speed of the smailer sheave of the lwo-sheave system.

Standerd belt specifications, where used, are fTom the recommended Engineering Standards of the

¥ DRIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 5132201

ENGINE.. ... vanssenns 4-T1, TLE, 7IN
RATING . Intermittent
MAXIMUM ENGINE SPEED.. 2100 RPM
INJECTOR SIZE .4.0uvuns- HY? (4-11)
560 {4+ T1E}
NEE {2-718)
MAXIMUM "X" LOCATION - IN.
|55f ]LL%STRATI)E
2 ] 3 i
v - 3ECTION BELT Maximum R ded Sheave D -1%In,
| Minimuws Sheave Diameter - In. 9.5 | 10.0
Number of Balta 16 16
Static Belt Tension - Lb/Strand I—N“ o
Mln., | L —
J¥ - SECTION BELT Maximemn A ded Sheave Di -12a,
Minimum Sheave Diameter - In. 10,0 ; 11,00 12,0
Number of Belts ] R 1
Static Belt Tenaion - b/Strand fpanf tig Lt {10z
- SECTION BELT Maxlmum Recommended Sheave Diameter - In.
Mipimume Sheave Dlumeter - In,
tumber of Bolts
Statlc Belt Tenalon - Lo/Strasd Mz,
- SECTION BELT Maximum R ded Sheave Di - In
Minlmum Sheave Dlameter - In,
Humber of Beita
Statfe Belt Tension - Lb/Strand H}ﬁi

Any sheave digmeter with the aumber of belts shown may be placed at an X" logation leas than the
liroit listed. Sheave should be statically and dynamically balanced, To protect bearings from
overload, belts must be tensioned to values shown,

Belt and sheave information is a function of load factors to 1.4 and wrap anglea irom 140° 10 1807,
Engine speed is lhe spoed of the smaller sheave of the two-sheave system.

stmrhrd belt speciftcations, where used, are from the recommended Engineering Standards of th

Mechanical Power Transmisslon Asscclaticn and the Rubber Manufacturers Assoclalion, Inc. ! Power Tr 100 A and the Rubber Manulacturera Association, Inc.

Othar standards exdst for certain drives for automotive, agriculturai and oil fleld machinery, Other standards exist for certaln drives for automotive, agricultural and oit {leld machinery,
D1-1043-00-7 D1-1043-00-8
11-1-68 11-1-68

(23)




¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER, .., 5136547

ENGIKE, ., . 3T
RATING ... Continuous
MAXIMUM ENGINE SPEED, . 1800 RPM

MAYIMUM "X LOCATION - [N,
SEE 1LLUSTRATIO

s OF LOAD i1/ 5 5
3V - SECTION BELT ded Sheave Di ~10In,
Mitimm Sheave Diameter - In, 6.0 [ 7.0 |50 | w0100
Nuraber of Belts e | 13 {1z [ 30 | 3
Statle Belt Tenslon - Lb/Strand {| :;:-: 1’: ;: }i :«; 2;

5V - SECTION BELT Maximum Recommended Sheave Diumeter - Liln.

Minlmym Sheave Dinmeter « 1. 7.0 8.8 | 9.0 |100}1 12,00 13,4 14,0
Number of Beltg 8 17 [ 5 | 4 4+ |3
Tagex | t32 | 146 | t56 | 17 [175 |usg [ast [102

ian - L/
Statie Belt Tension - Ls/Strand e Time Tist (1 w7 sz Ligr

R - SECTION BELT Maximum Recommended Sheave Diameter - § In,

Minimumm Sheave THameler - In, 7.0 15,0
Number of Bels | 13
Max,.| 37 3
ion - d
Static Belt Tension - Lb/Siran [win. T 51 1 6n
€ - S8ECTION BELT Maximum Recommended Shenve DHameter - 141In.
Minimum Sheave Digmeter - In, 4,0 | v.0 [10.0 [11,0712.0 [13.0 ] 14.0
Number of Belts 1L 8 7 ki [3 £ 5
TMax, [qoz f120 133 yyge D134 162 ] 370
Statis Belt Tension - Lb/Sirand [min. | s | o8 |vig Jizo [12s | 138 | a7

Any sheave diameler with the number of belts shown may be placed at an "X" lacaticn lesas than the
iyoit lsted, Sbeave should be atatially and dynamically balanced. To protect bearings Irem
overioad, belts must be tensioned ta vatues shown.

Belt and sheave information is a funetlon of load Tactors to 1.4 and wrap angies from 1407 10 1847,
Engine apeed is the speed of the smaller sheave of the two-sheave system,

Standard bc}{ apeclfications, where used, nre from the recommended Engineering Stendards of the
ical Power Tr lesion Agsoclation and the Rubber Manulacturers Aasociation, Inc.
Other standards exlst for certain drives for automotive, agricultural and oil field machinary.
D1-1033-11-¢

¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER
ERGINE, ..
RATING .
MAXIMUM ENf

INJECTOR SIZE

3136347
3-7
.+ Intermiltent

L HVT

MAXIMUM X" LOCATION - IN,
<
d
i OF LOAD
3V- SECTION BELT
Minimum Sheave THameter - In,
Number of Belts
Static Beit Tenalon - Lb/Strand
3V - SECTION BELT Maximum ded Sheave D =12 In,
Minimpm Sheave Diameter - In, 7.0 | 8090 fioofi1.0f 12.0
Number of Belts 1% | 7 G [ 3
. [ max, 126 | 143 D 1sa | oasg A7) | 177
Statlc Belt Tension - Lb/Strand Min, oz L4 b i2a | 133 Liaw [ de 1 |
C- SECTION BELT ‘Maximum d Sheave Di -12n,
Minimum Sheave Diameler - In. 10.0] 11,0} 12.0
Number of Belts 10 9 B
Static Belt Teaslon - Lh/Strasd g:‘: ug o S_:-
~ 5ECTION BELT ded Sheave D1 - In,
Minlmum Sheave Diameter - In,
Number of Belta
Static Belt Tenslon - Lb/Strand {M“
Min -,

Any sheave dinmeter wilh the number of belta shown may be placed at an 'X" locatlon leaa than the
limit lLsted. Sheave shauld be ataticalty and dy ically d. To protect bearings from
overload, belts must be tensioned to values shown.

Belt apd sheave Infermation is a function of loed {actors ta 1.4 and wrap aogles from 140° tz 1807,
Engine speed is the speed of the smaller sheave of the two-sheave system.

Standard belt specifications, where used, are from the recommended Engineering Standards of the
Mechanical Power Transmlission Association and the Rubber Manufaclurers Asscclation, [nc.
Other standards exisl for certain drives for automotive, sgricultural and oil field machlnety.

DI-1033-11 -2

11-1-GB 11-1-G8
v DRIVE V DRIVE
SHEAVE AND BELT CHART SHEAVE AND BELT CHART
.».
POWER TAKE-OFF NUMBER. ... 5126547 POWER TAKE-OFF NUMBE. AT
4-71, 71E, 71N ENGINE. 4=T1, THEL TF
Continuoug RATING Tnteraitient
1300 RPM MAXIMUM ENGINE SPEED... 2100 RPN
INJECTOR SIZE L, ... HYT (4-71)
566 (

MAXIMUM "X" LOCATION - IN.
i OF LOKD
3V- SECTION BELT i R Sheave Ui 1ain.
Minimum Sheave Dlameter - In, 8.0 [10.0
Number of Belta 18 14
Static Belt Tenslon - Lb/Strand [ bace 25 L 81
Min, 51 | 6y
5¥- SECTION BELT Maxi mum R ded Sheave -141In,
Minimum Sheave Diameter - In, 9.0 110,90 1110 [1z2.0) 13,00 34,0
Number of Belts 9 5 1 ] 6 |6
Stati L Tension - b, [vax, 155 {187 | 125 [ 182 [1a7 [ 192
< Bell Ten /Serand Min [ tze_ [ 134 [dr Taav [1se | 157
€ - SECTION BELT Maximym R Sheave ~1¢In,
Misimum Sheave Digmeter - In, 12.0 /13,0 14,0
Number of Belts a k) n
Static Belt Tengion - Lb/Strand [, £ 150 L 162 [1vv
[vin. [120 [ 18147
- SECTION BELT Maxiroumn A Sheave DL - In.
Minlmum Sheaye Dlameter - In,
Number of Beits
Static Belt Tenaion - Lb/Strand }Mz

Any sheave diameter with the oumber of belts shown may be placed at an X" location lese than the
limlt lleted. Shesve should be ically and d lcally bal 4. To protect bearings frowm
overload, belts must be tensioned to values shown.

Bel and sheave Iaformatica {8 & function of load factors 10 1.4 and wrap angles from 1407 to 180°,
Engine speed is the speed of the smaller sheave of the two-sheave system,

Standard belt specifications, where used, are from the reccmmended Engineering Standards of the
Mechanical Fower Tr Asscciation and the Aubber Manufacturers Asacciation, Inc.
Other standards exlst for certain drives for automotive, agriculiurel and oil field machinery.

51-1043-08-6
11-1-6a

b0 [1-7

MAXIMUM "X LOCATION - IN,
SEE JLLUSTRATIO
¥ OF LOAD aw2fse 412
- SECTION BELT ded Sheave D -1 In.
Minimum Sheave Ddameler - [p, 9.0 |10.0
Number of Belta 16 14
Static Belt Tension - 1b/Strand [ bra o | U3
Min, . L3 iy

4V - SECTION BELT Maximum Recommended Sheave Diameter -12 In,

Mipimum Sheave Diameser - In, 0.0 juwed .0 120

Number of Belts 1w u “ .

Static Belt Tension - Lb/Strand [ax. 154 | 163 | 71 f177
[Mip, tz4 | e | jan e

C- SECTION BELT Muximutn Recommended Sheave Dlamater ~ 11,5 la,,

Minimum Sheave Dlameter - In, 1.0 .5

Number of Belts 12 iz

Static Belt Tenslon - Lh/Scrand [Max. | 141 [150
alon _ Lb/Siran [Min, [ 121 131

- SECTION BELT Maxireumn Recommended Sheave Diameter - In.

Minimum Sheave Diameter - In,

Number of Belis

[Max

Static Belt Tenaion - Lbh/Strand

[aa2

Any sheave diameter wilh the number of belts shown may be placed al an "X Jocgtion less than the
limit listed, Sheave should-be statically and dynamically balanced. To protect bearings from
overload, bells must be Lensioned Lo yalues yhawm.

Belt and sheave Information ts a function of load faetora 10 1.4 and wrap angles from 140" 10 180,
Engine speed is the speed of the smaller sheave of the lwo-sheave system.

Slmdud belt spectilcations, where used, are [rom the recommended Engineering Standards of the
ical Power Tri i Association and the Rubber Manufacturers Aseociation, Inc.
Other standards exist for certain drives for autometive, agricultural and oll fleld machinery.
DL-1043-00-1
11-1-0Gk

(24)




¥ DRIVE
SMEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. 5136547

ENGINE..ourrsmraree -1, NE, 1IN
l\ T RATING . vereae Continwons
= ',»' MAXIMUM ENG!NE SPE saaens 1800 RPM
é’ Q
t s
‘H - '-;_:I'\ MAXIMUM "X" LOCATION - IN.
// [ % SEE ILLUSTRATIO!
OF LOAD 2 3 3 |s1r2
V- SECTION BELT Mexlimun R d Sheave DI ter - 14 In,
Mlnimum Sheave Diameter - In, 10.0011,0) 12,013,080 | 14,0
Number of Belts 12 il 10 9 9
100 - Lb/Strand [piaxf 167 195 {vwz | 187 | 182
Static Belt Tebalon - Lb/! TR TTRETTE N R ST BT
&YV - SECTION BELT Maximum ded Fhenve =14In,
Misimum Sheave Diameter - In. 1z,0013.0] 14,0
Number of Belia I 3 1 1
. Max, | 231 [ 273 | 202
Static Beit Teasion - Lb/Strand [ o0 oo 1207
- SECTION BELT R, ded Sheave Df - In,
Minimum Sheave Diameter - In.
Number of Belts
Statlc Belt Tenston - Eb/Strand ::::‘
- SECTION BELT R Shasve DL =« In.
Minimum Sheaye Diameter - In,
Kumber of Belts I
Max,
Stailc Bell Tenaion - Lb/Sirand iz

Any sheave diametar with the number of belts shown may be placed at an “X" location jews than the
limit ilsted. Sheave should be statically and dynamically balanced. To protect bearinga from
overload, belte must be tepsioned to values shown.

Belt and sheave information is a funetion of load factors to |, ¢ and wrap ungles irom 140" to 180°,
Engine speed is the speed of the smaller sheave of the two-absave syslem.

Standard belt specificationa, where used, are from the r lng of the
Mechanical Power Transmlsalon Assoclatlon and the Rubber Manufacturers Assoclation, bnc.
Other standards exist for certain drives for automotive, agricultural and oll fisld machinery.

¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... 5134547
671, TE, LN
inlermittent
2100 HPM
HVT (6-71)
860 {6-T1E)
NEO (6-TLN)
MAXIMUM "X" LOCATION - IN,
1/ SEE ILLUSTRATIO]
OF wan 2 /2
v~ SECTION BELT Maxd ded Sheave D -121In,
Mini ave Dlameter - In. 11,0 2.0
Number of Belts 12 11
171 § 117
- d
Statio Belt tenalon - Lb/Stran J—H“ o
- SECTION BELT ded Shoave Di - m,
Minbowns Sheave Diametsr - In.
Rumber of Belts
Statlc Belt Tension - Lb/Strand TN
- SECTION BELT R ded Sheave DI - I,
| Minipuymn Sheave Dlameter - In,
| Number of Delta
Static Belt Tension - Lb/Strand Jﬁ
- SECTION BELT ded Sheave -~ I
Minlmum Shepve Diameter - In,
| Humber of Belts
Biatic Belt Tension - Lbh/Sirand }"‘“

Any sheave diameter with the number of belts shown may be placed at an X" location leas than the
lirnit listed, Shesve sbould be atatically and dyhamically balanced. To protect bearings from
ovaricad, belts must be tensioned Lo values Bhown,

Beit and aheave information {w & function of load factors 1o 1.4 and wrap angles from L49° to 18¢°,
Engine speed i8 the spsed of the smallar sheave of the two-sheave Sydlem.

Standard belt -p-c:ltlnum-, whare uud are from ths recommended Engineering Standards of the
] Power Tr istlon and the Rubber Manufacturers Association, nc.
Otbar standards exist for certaln drives for automotive, agriculturel and ofl fleld machinery.

D1-1063-00-3 D1-1063-00-1
11-1-88 11-1-68
¥V DRIVE V DRIVE
m) BKEAYE AND BELT CHART BHEAVE AND BELT CHART
THESE
POWER TAKE-OFF NUMBER.... 5136347 POWER TAKE-OFF NUMBER, .., 53136547
ENGINE, .yuvvrvnvanrrrarsnsans GV-TL, TIN ENGINE, ... +1usunarsins L BV-71. TIN
HATING (aeins » Continuous - Interminent
MAXIMUM ENGINE BPEED. ranss LB RPM . 2100 RPM

MAXIMUM ‘X" LOCATION - TN,
(SEE ILLUSTRATION
L s 3 3172 4
AV SECTION BELT dod Sheave Di =14 In.
Minimum Sheave Diameter - In, ] ejize] 13.0] 13.0
Number of Belta 12 11 10 H] H]
Static Belt Tension - Lb/Strand [an [ oz [ 175 1 teaf 17
Inti, . 1s3 b 1 a7
KV - SECTION BELT Maximum R - 141,
Minimum Shaave Diameter - In, TRRIESRR A BE)
Number of Belta b i i
} Tntax | 231 {273 [ow
t - Lb/Strand = 2
Statle Bolt Tension - Lb/Stran | T TR T T
- SECTION BELT Rec ded Sheave Di ter - In,
Minimum Sheave Dlamoter - In,
Number of Belts
Static Belt Tenslon - Lh/Strand Il::::
- SECTION BELT Maximum R d Sheave Di - in,
Minlmum Sheave D. = In,
Kuunber of Belts
Statlo Belt Tenston - Lb/Strand {:::‘

Aoy sheave diameter with the number of belts shown may be placed al an "X location less than the
Wimlt listed. Sheave should be statically and dynamically balanced, To protect bearings from
overload, belts must be Lensioned to values shown.

Bell and sheave information fa a functioa of load (aclors 1o 1.4 and wrap angles from 140° 1o 150",
Engine speed is the speed of the smaller sheave of the two-sheave syatem.

Standard belt specifications, where used, are from the recommended Englneering Standards of the
Mechanical Power Transmisslon Associatinn and the Rubber Manufaclurers Assoclatien, Inc.
Other slundards exisl for certaln drives for

INJECTOR SIZE . «.- 8RO [BV-T])

NED (BV-TING

MAXTMUM "X" LOCATION - IN.

SEE ILLUSTRATIO|
2 |21

Maximure Recommended Sheave Dlameter -12 [n.

OF {OAD

4¥ - SECTION BELT

Minimurg Sheave Dinmeter - In, 11.0] 12,0

Bumber of Belts 12 il

Sutic Belt Tension - Lb/Strand | ETPN T L
iding ;130 1146

- SECTIKON BELT Maximum Recommended Sheave Dlameter - i,

Mipimum Sheeve Dimmeter - In,
Number of Belta
Static Balt Tension - Lbh/Ftrand

e

- SECTION BELT Maxdmum Recommended Shenve Dlameter - In,
Minimum Sheave Diameter - In.
Number of Belta
Static Belt Teasion - Lb/Strand Max,

Min.

- SECTION BELT Maximum Recommended Sheave Diameter - In,
Minimun Sheave Dlameter - In
Number of Belts
Static Belt Teosson - Lb/Strand {Max

[wig

Any sheave diameter with the cumber of belts shown muy be placed at an “X" Jocation lesg than the
Jimit Listed, Sheave should be statically and dynamically balanced. To protect bearings from
averload, belta myst be teasioned to values shown.

BeM and sheave information is a functlon of load factors Lo 1.4 and wrap anglea from 140* ta 180,
Engine speed 18 the speed of the smaller sheave of the two-sheave system.

Standard belt specliications, where used, are from the recornmended Engincering Standards of the
1 Power Tr jon A iatlon and the Nubber Manufacturers Association, Inc.

L agr i and all fleld hinery. Other standarda extsi for certain drives for automotlve, agricultural and oll fleld machinery,
D1-76R3-00-3 D1-T0RG-Ng-1
11-1-68 11-1-4i%
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V DRIVE

N SHEAVE AND BELT CHART
BETRT
Y Bt
POWER TAKE-OFF NUMBER. ... 5136549
ENGINE. saane 6-11, 11E, 7TLN
RATING . .. Continucua
MAXIMUM ENGINE SPEED +- 1200 RPM

MAXIMUM "X" LOCATION - IN,
SEE ILLUESTRATIO!

d1-231/2] 4 4

Maximum R ded Sheave

~léIn.

‘ 3V- SECTION BELT

Minimury Sheave Diameter - o, 10.u]11.0 14.9
Humber of Belta 12| 1 w| 9 19

P 175 | sz L [192
Lh/Strund [#ax.| 16 2
I hin.. 134 1 141 | 1a7 332 157

Maximum Recommended Sheave DHameter - 14 In,

Static Belt Tensfon -

Y- SECTION BELT

Minimwn Sheave Diameter - In. 12.0 13.0| 14,0
Number of Bells ‘ ) 7 1
- Max. l 25| 273 | 201
Static Belt Tension - Lb/Strand P as T ear
- SECTION BELT R ded Sheave Diameter - In.

Minimwn Sheaye Blameter - In.
Humber of Belts

Static Belt Tenston ~ Lb/Strand Mex.
Min
- SECTION BELT Maximum Recommended Sheave Diameter -  In.
Mintmum Sheave Diameter - In.
Nupber of Belis
Static Belt Teasion - Lb/Strand H‘}‘:

Aoy sheave diameter with the number of belts shown may be placed et an "X" location lesa than the
timit listed, Sheave ahould be statically and dynamically balanced. To protect bearings from
overload, belts must be tensioned 1o values shown,

Belt apd sheave information is a function of load factors to 1,4 and wrap mngles from 140° to 1807,
Engine speed is the speed of the smaller sheave of the two-sheave system.

Standard beli specifications, where used, aré from the wled Enginesring of the
Mechanical Power Transmlsslon Aseoclation and the Rubber Manufacturers Assoclation, Tne.
Other standards exlst for certaln drives for automotlve, agricultural and oil fleld machinery.

D1-1063-00-4
11-1-63

¥ DRIVE
SHEAYVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5136549

ENGINE, .. .. B¥-T1, TIN
RATING .. + Coolinuous
MAXIMUM ENGINE SPEED . 1800 HPM

MAKIMUM "X" LOCATION - IN.
LR [SEE ILLUSTRATION)
& OF LOAD 3 317213172 4 4
3V - SECTION BELT ! ded Sheave - 14in,
Minimum Sheave Dlameter - In. 19,0 11,0 12,0 13,0 14, 0f
Number of Belts 1z |10 [ s |9
Static Peit Tensloo - Lb/Srand freasLssr o di faer g
V- SECTION BELT Maximum Recommended Sheave Dinmeter - 14 1n,
Minimum Sheave Diameter - ln. 12.0 [ 13.0{ 14,0
Number of Behs ) s ]
Statle Belt Tension - Lh/Strand };‘fnx 2;‘; 3"2 :z;
- SECTION BELT ! 4 Sheave Diameter - I,
Minimum Sheave Diameler - In,
Numbser of Bells
Static Belt Tension - Lb/Strand iigf:
- SECTION BELT Maximum R d Sheave D - In
Mialmwn Sheave Diameter - In.
Kumber of Balts
Static Belt Tension - Lb/Strand m;‘

Apy sheave dtameter with the number of belts shown may be placad st an X" location lesa than the
limit Yisted, Sheave should be siatlcally and dynamically balanced, To protect beartogs from
overload, telts must be tensioned to values shown,

Belt and sheave Information (s a function of load factors 10 1.4 and wrap acgies from 1407 to 180,
Engine speed is Lhe speed of the smaller sheave of the two-sheave aystem,

Standard bel specificalions, where used, are from the recommended Englneering Standards of the
Mechanical Power Transmiseion Assoclation and the Rubber Marufaclurers Assoclation, Inc.
Other standards exist for certain drives for amomotive, agricultural and oll fleld machlaery.

D1-7063-00-4
il-1-GB

(26)

v DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 513654y

ENGINE., 6-71, 715, TN
intermittest
2100 RPM
HVT (-0
860 (6-Tik} -
NéD (6-T1N)
MAXIMUM "X" LOCATION - IN. T
SEE ETRATEK! |
1/21 21 [ 4
5¥ - SECTION BELT Maximum Recommended Sheave Diameter - 12 [,
Minkmum Eheave Disnetsr - in. 10.0 [11.0 | 12.0
Number of Belta 13 12 11
Static Bedt Tepsion - Lb/Strand I-Hrl" 163 L 171 £ Q7T
Mig. ] tazl 1401 136
- SECTION BELT Maxitoum R d Sheave DI - In.
Minlmum Sheave Dlameter - In,
Number of Belta
Static Belt Tenslon - Lb/Strand {E
- SECTION BELT R ded Sheave DN - In.
Minimum Sheave Dinmetgr - In
Npmber of Belts
Static Balt Tenaion - Lb/Strand }————M“
Min,
- BECTION BELT R ded Sheave Dt - I
Minimum Sheave Diametar - [n,
| Nymher of Belts
[Max
Siat - 'Strand
ic Belt Tenaion - Lb/"! Irm
Any sheave diameter with the pumber of belts shown may e pl,mod at an "X" location less than the
Hmit listed. Sheave should be dcalty and d. To protect bearings {rom

overlosd, belts must be tenaloned to values shown.

Relt and sheave loformation 1a & {unction of load Eactors 1o 1.4 and wrap snglea [rom 140° to 180,
Engine speed (s the apead of the smalier sheave of the two-sheave sysiem.

sundnrd belt lpociﬂcnum where naad are from the recommendad Enginesring Standards of the
1 Power T and the Bubber Manufetturcrs Assoctation, Ine.
Other standards exist for certain drives for nmmutlv:, agricultural and oil field manhlnary

D1-1063-00-2
11-1-68
¥ DRIVE
SHEAYE AND BELT CHART
g POWER TAKE-OFF NUMBER.... 5136549
B ENGINE,...... 6V-TL, TIN
RATING . vneanss Intermitrent
MAXMUM ENGINE SPE!D 2100 RPM

INJECTOR SIZE ... .cuiannannns 870 (8V-T1)
NEO {GV-TLN)

~ .
\‘ o ’ MAXIMUM "X" LOCATION - IN,
\// t SE TIO |
QF LOAD 231/221/2]21/2 [
5V- SECTION BELT R ded Sheave DI -2 In.
Migimum Sheave Diameter - In, 100} 13,0/ 18,9
Number of Balts N 13 12 11
Static Belt Tension - Eb/3trand I-MI!- 163 | 171 4 197
Min, ; 132 | 140 | 146
- SECTION BELT Maximum R ded Sheave - I,

Minimum Sheave Diameier - In.
Number of Belts
Static Belt Tension - Lb/Strand |

- SECTION BELT Maximum Recommended Sheave Dlamster -  [a.

Minipviurn Sheave Diameter ~ In,
Number of Belts
Static Bali Teaslon - Lb/Strand Max,
Min,
- SECTION BELYT Maxi Sheave D - Tn.
Minimum Sheave Diameter - In,
Number of Belts
Static Belt Teosion - Eb/Strand }-H""
Mio,

Any sheave dlameter with the number of belts shown may be placed at an "X" locatlon less than the
1lmit listed. Sheave sbould be atatically and dynamically balanced, To protect bearings Erom
overload, belta must be Lensicoed Lo values shown,

Belt apd sheave |nformation is a function of load factors ic 1.4 and wrap angles from 140* to 160°,
Engloe apeed io the speed of the smaller shenve of the two—-sheave sysiem.

Standard belt specifications, where used, are from the recommended Engineering Standards of the

| Power Tr jom A latich and the Rubber Manufacturers Assocletion, [nc.
Other atandards exist for cettuin drives for agr! and oil field h
D1-7063-00- 2
11-5-58




¥ DRIVE
SHEAVFE AND BELT CHART

POWER TAKE-OFF NUMBER, .., 5141604
ENGINE. ...... seeans 12V-T1, TIN
RATING ..avss +1u1ae Continuoua
MAXIMUM ENGINE SPEED,.,.,. 1800 IFM

MAXIMUM '"X" LOCATION - IN.
SEE [ ISTRATIO!
+1/2] 5 5 3 1/8

5V~ SECTION BELT R ded Sheave D1 =14 In.
Minimym Sheeve Distneter - In. 10.0 | 11.9]/12.0 13,0 {14.0
Number of Belts 23 2L | 19 118 11

[ Max.) 167 | 575 | 182 187 |1s2

Tension - Lb/Strand
Statlc Balt Lb/stzan 134 [ 241 J1a71 [152 Js1 i

8V - SECTION BELT Maximum R Shoave DI -141n,
Minimum Sheave Dismalar - In, 12,0 | 13.0 14,0
Humber of Belts 16 14 13

Danx. ] 231 {273 | 2pz
Static Balt Tesslon - d
° coskon - Ib/Gean o 1210 230 | 747
- SECTION BELT Sheave Di. - I,
Mipiwum Sheave Diamoter - In,
| Nymber of Belts
Static Belt Teasion - Lb/Strand Mz
- SECTION BELT ;! R ded Sheave Disneter -  In.

Minimum Sheave Diametsr - In.
Humber of Baits
Etatlo Belt Tenslon - Lb/Strand

Any sheave diameter with the number of belts shown may bo placed st an X" location tess thas the
Uit listed. Bheave should be statically and dynamically balanced. To protect bearings from
overload, beila must be tensioned 16 valies shown.

Belt and abeave tnformation is a function of losd fastors to 1.4 and wrap aoglen from 140" wo 1807,
Engint speed is the speed of the smaller sheave of the iwo-shonve aystem,

Standard belt specifications, where used, are from the r

Engineering Standurds of the

Power Tr A and the Rubber Manuwucturers Assoclation, fnc.
Other standards exist lor certaln drives for automotive, agriculiural and oil feld machinery.
D1-T123-02-2
11-1-68

(27

¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5141604
ENGINE. . 16V-T1, TIN
BATING . .ianeean sevnss Continvoug
MAXIMUM ENGINE SPEED...... 1800 RPM

MAXIMUM "X* LOCATION - IN,
SEE ILLUSTRATIO]

21/2]. 8 3

V- S8ECTION BELT ded Sheave

-141[n.

Minimyr Sheavk Dismeter - In, 12.5] 13.0} 14.0

Numbar of Beits 25 4 23
Static Belt Tenslon « Lb/Strand !-l“ 184 ) 197 | 192

Mig, ;145 | 152 | 1sT T

- SECTION BELT d Sheave Di - In.

Minimum Sheave Diamatar - In.

Number of Baits

Static Belt Tension - Lb/Strand [adax

[Mia,

- BECTION BELT R d Sheave D1 - 1In.

Misimum Sheavs Diameter - In, '

| Mumber of Pelts

Static Bult Tenslon - Lb/Strand Max.

- SECTION BELT R, SBheave DI - In.

Minlmumn Sheavs Diameter - In,

| Nugber of Bolts
Static Belt Tepalon - Lb/Strund
Any sbeave diumeter with the number of belts ahown may be placed ai an “X" location lesa than the
Hrmit listed, Sheave should be statically and dynamically balanced, To protect besriags from
overload, belts muat be tensionad to values shown.

Pelt and sheave information 1 & funttion of load factors 10 1.4 and wrap angles from 140° 1o 180",
Engine apssd is the apeed of the smaller sheave of the two-sheave dystem,

Standard belt specifications, where usted, ate from the recommendsd Engineering Stardards of the
Mechanical Power Tr laaton A dation and tha Rubber Manufacturers Association, Inc.
Other stasdards exist for certain drives for sutomotive, agriculturai and oil field machinery.

D1-7163-02-1
11-1-68




V¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER. ... §171519
ENGINE -1
RATING . Continuous
MAXIMUM ENGINE SPEED,..... 1500 HPM

| . . MAXIMUM "X" LOCATION - [N,

it < {3EE 1LEVSTRATION)
i QF LOAD 1] 5] s s §sls s
IV - SECTION BELT Maximuem R, ded Sheave D -1,
Minimump_Sheave Dlatneter - Io, G0 7.0 .0 4.0 10,0

Numbet of Belta
. T sax

Static Bell Tengion - Lb/Strand 1) 53 3 87

43 LI 40

[
3 L1e [ | i
m

3V - SECTION BELT Maximum Recommended Sheave Diameter - 141n.

Minimum Sheave Diameter - In, AN 0,9 [ 3¢ Dﬁ L0} 12,0013,¢ 114.0
Number of Belts i b T <] Il _ 3 | 4 4
ipe Max, [ 132 | 146 [ 15 [ 167 175 | 1wz [ 157 {11
Static Belt Tension - Lb/Sirand [aio, {109 | 136 {126 | 1a4 1141 {147 | 152 | 156
B - SECTION BELT Maximum Recormmended Sheave Diameter - 8 In,
Minimum Sheave Diametnr - ln. i,0
Number of Belts 2
Stath {Max. 25
c Belt Tenalon - Lb/Sirand
[Min. [ st
I
C - SECTION BELT ; Maximum Recommended Sheave Diameter -14 In,
Minlmum Sheave Diameter - In, [ (] 9.8 10,0 |1%.0 132,09 113,04 14,0
Number of Beitg 11 L] 7 1 & ] 3
Trax, [3o3 Taze 135 ey Tapd 170

Static Belt Tenalon - Lb/Strand

¥ DRIVE
SHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5171519

ENGINE. canvsrensosannns -7
RATING sacannarranasar Intermlvtent
MAXIMUM ENGINE SFEED . 2100 RPM
INSECTORSIZE ..., 0vhereeaa. HY

[otin, T pa [ 9w Tuvo [1z0 Tioo Tiow Jras

Any sheave diameter with the number of belts shown may be placed at an "X' 1ocation less than the
limit listed. Sheave should be statically and dynamically balanced. To protect bearlage from
ovarload, belts must be tensioned to values shown.

Belt and sheave information is 8 function of load factors to 1.4 and wrap angles jrom 1407 to 180°,
Engine speed i3 the speed of the smaller sheave of the Iwo-sheave syslem.

Standard belt speclfications, where used, are from the ded Engineeriag of the

Mechanical Power Transmisslon Association und the Rubber Manufacturers Assoclation, Inc.

MAXIMUM *%" LOCATION - IN.
i SEE ]JLLUSTRAT] .
i OF LOAD 4 5
3V - SECTICN S8ELT ded Shoave Dt -10 In.
Minimwn Sheave Diameter - In. 2.¢ | Koo 9.0 10,9
Number of Belts % |14 |13 5
£6
State Belt Tensloa - Lb/Sirand _mz."; 76 g v LS
5V - SECTIGN BELT i R ded Sheave Di ~12 n.
Mipimum Sheave DMameter - In. T4 Ls0 j9.01400/11.0}120
Number uf Belis 10 h T [ 3 El
Static Belt Tension - Lb/Strand A_ﬂ“” L24 ..—“w _E_.“ 163 :.“.- 177
¢ - SECTICN BELT Maxi B desd Shenve -12 In.
Minimuin Sheave Diameter - In, 0.9l 11.¢] 12,0
| Rumber of Belts Lo 9 E]
Static Belt Tension - Lb/Strand nﬂ. w” Hn T
- SECTION BELT Maxy ded Sheave = In.
Mintmum Sheave Diameter - In
Number of Belts
Static Belt Tenalon ~ Lb/Strand Ts”

Any sheave diameter with the number of beita shown moy be placed at an "X" location less than the
limit Listed. Sheave should be statically and dynamically bajanoed. To protect boarings irom
overload, bella musl be tensiuned Lo values shown.

Belt and sheave [nformation is a function of load factors 10 1.4 and wrap angles from 1407 to 189",
Engine speed 18 the Speed of the smaller sheave of the two-sheave aysiem.

Standard belt specifications, where used, wre from the of the
Mechanica] Power Transmission Assoclstion and the Rubber Manufscturers Association, boc.

Other atandards exist for certale drives for automotlve, agricul L and oll field Y- Other atandards exist for certaib drives for ive, ogr and all field hlnaty.
D1-1033-11-3 D1-1033-11-1
11-1-58 11-1-G&

vV DRIVE
BHEAVE AND BELT CHART

POWER TAKE-OFF NUMBER.... 3171514
ENGINE. . . a-1, TLE, TN
RATING . + Continuous
MAXIMUM ENGINE SPEED,,.,.. 1800 REM

MAXIMUM "X" LOCATION - IN,
SEE ILLUSTRATION]
' OF LOAD a12 5 | s
3V - SECTION BELT Maximum Recommended Sheave Diameter -10 In,
Minimum Sheave Dismeter - In, 9.0 |95 |1000
Number of Belts 16 13 14
Statie Belt Tenston - Lb/Strand [ htax I S
[ stio 67 | 65 | 69
5v- SECTION BELT Maximum R ded Sheave Di -14In.
Minimwn Sheave Hameter - lo, 9.0 [10.0 11,0 12,0] 13,8] 39,0
Number of Belts _2 s 7 5 |8 5
Static Belt Tenaion - Lh/Strand {Max sag | ey | 1731082 187 192 |
{Min, 126 | 134 [ 141 {127 (132 {137
C - SECTION BELT i B nded Sheave DI -14In,
Minimum Sheave Dlameter - In. 11.9]12.8 (13,0 14,90
Number of Belts 10 9 A
Static Beit Tension - Lb/Strand Max, | 143 162 L 171
Min. | 120 13 147
- SECTICN BELT _ Maximum R ded Sheave D - .
Miptmurn Sheave Digmeter - In, : [
Numb,: of Bells
Statle Belt Tension - Ly/Strand [pax
[in

Any sheave diameter with the number of belts shown may be placed at an "X" location lesa than the
limit tisted, Sheave should be statically and dynamically balanced. To protect bearings from
averlnad, belis must be tensioned 10 values shown.

Bell and sheave information 18 a function of load factors to L. 4 and wrap angles from 140" to 180°,
Engine speed 13 the speed of the smaller sheave of the two-gheave system,

Standard helt speclfications, where used, are [rom the recommended Engloeering Standards of the

| Power Tr lsslon Aseocigtion and the Rubber Manufacturers Assoclation, Inc.
Other siandards exist for certain drives for gutomotive, agricultural and oil fleld machinery.
D1-1443-00-35

11-1-68

¥ DRIVE
SHEAVE AN} BELT CHARTF

POWER TAKE-OFF NUMBER.... 3171519
. 4=7T1, NIE, TIN
Jatermitient

. 2100 REM
- sl INJECTOR SIZE ta.iiiviianansns HYE(4-11)
i ' | 60 {+T1E)
i v KGD (4-T1K)
\., MAXIMUM "X" LOCATION - IN,
t (4 EE ILTYSTRATIO
v OF LOAD M

aV - SECTION BELT wed Sheave Di ter -10 [n.

eave Diameter - In, 2,3 |10.0
Number of Balis 16 18
Static Belt Tension « Lb/Strand { Max e
[ ntin, 67 | gn
5V - SECTION BELT l ded Shesve Dlameter - 121n.
| Misimum Sheave Dismeter - In. 1e.9l11.0012,0
Number of Belts 9 8 7
| Aumber of Belts

Tma. 11 a1 [ 137

Static Belt Tenslon - Lh/Strand [ Min 122 Tin i

- SECTION BELT R d Sheave Df -~ I,

Minimum Sheave Dismaotsr - In,

Number of Belts

Statly Belt Tenslon - Lb/Strand Mas.
Min.
- SECTIOR RELT Maximum R ded Sheave - Im
Minimumn Sheave Diameter - In, !
Number of Belta
Static Belt Teaalon - Lb/Strand “W“

Any sheave diameter with the number of belts ahown may be pincoed at an “X" location less than the
lirit listed. Sheave should be statically and dynamiesily balanced, To protect bearings from
overicad, belts must be tensloned to values shown.

Belt and sheave information is a function of losd factora 10 1.4 aod wrap angles from 1407 to 1807,
Engine spead (a the spead of the smaller sheave of the two-gheave sysiem.

Standard el specificalions, where used, are irom the recommended Engineering Standards of the

1 Power Tr lsaicn As: and the Rubber Manufacturers Asaoeiation, Inc,
Gther standards exdil for certaln drives for autotnotlve, agriculural and oil fleld machinery.
D1-1043-90-2
11-1-4%




¥ DRIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER, ... 5188512

.. 2-T
Continuous
. 1300 RPM

MAXIMUM "X" LOCATION - IN.

¥ DHIVE
SHEAYE AND BELT CHART

POWER TAKE-OFF NUMBER.... 5189312

ENGINE, . 2-7
RATING ., - Intermitient
MAXIMUM ENGINE SPEED. 2000 RPM
INJECTOR SIZE . HVT

MAXIMUM "X" LOCATION - IN.

SEE [LLUSTRATIO SE 'STRAT IO
OF LOAD i OF LOAD ] s

3V - SECTION BELT Muximum R Sheave D -10 In, 3V - SECTION BELT M R ded Sheave D -to In.
Minlmun Sheave Diameter - In, 5.0 i.0] 20|90 |10.0 Minimum Sheave -In, 6.0 ] 7.¢ |80 | 9.0 10,9
NumbeT of Belts to 9 7 7 [ Number of Belts 13 1L [y 9
Static Belt Tension - Lb/Strand } Mas,| 75 | 80 A3 4 %5 | BT Statle Belt Tenalon - Lb/Strand [ 25 {70 [z 1 s5 ] 6e

Min 30 | 62 65 57 59 Mip., 69 | 62 | 64 61 68

5¥- S8ECTION BELT ¥ R ded Sheave D ~13 In, 3V SECTION BELT Muximum Recommended Sheave Diameter -12 In,
Mininsurn Sheave Diameter - In. 7.0 Jeo [9.0 J10.0]10l1z.0] 150 Miainyurn Sheave Diameter - In. 0] 8.0 [o.0 100 [13,0 12,0
Number of Belts k) 4 1 3 3 3 3 Number of Belia 7 3 5 4 4 4
Static Belt Tansion - Lh/Strand Iafax. [ 132 T 146 [ 158 | wy [ 175} 182 | 187 Statlc Belt Tenalon - Lb/Strand [2s [1aa | 136 | 165 | 17z | 176

iMin, [roa T e | azp 233 | 1o (a7 [ 152

B- SECTION BELT

Min, 103 | 1135 123, 15331 140 ] 146

Maximum Recommended Sheave Diameter -5 In. B - SECTION BELT M R Sheave Di -5 In,
Minimum Sheave Diameter - In. 6.0 [6.4 [7.0]74 |80 Minimum Shesve Glameter - In, 7.0 | 7.4 | 80
Number of Belis i 12 11 10 a4 8 Rumber of Belis 12 11 10
Max. | 67 | 72 | 77 | w0 | w3 Max. 29 | s
Slatlc Belt Tenslon - Lh/Strand Statlc Belt T, - d
atle Belt Tenston /Steans TMin, | o3 [ o7 | w1 | 64 | 6k ° easlon - Lh/Stran Min. | 61 | 63 | 67
C- SECTION BELT Maxi B ded Sheave Di ter - 14 in. C - BECTION BELT Maximum R ded Sheave D =12,
Minltmum Sheave Diameler - Tn. b | m0 0.0 110,03 11.0] 12.0] 13.0]14.0 Minimum Sheave [Mameter - [n. 9,0710,0] 11,0/12.9
Number of Belts 1w 7 [ 3 1 4 i 3 Number of Beitn 3 5 8 5
Statle Belt Tension - Lb/Sizand [orax } 1 Tieg Trzo [1os Tuse Tase [lez]uns Static Belt Tension - Lb/Strand I e ST R

“ﬂ‘!ln s 23 de | 110 120 | 129 136 | 142
— |

Any sheave diameter with the number of beils shown may be placed at an "X" lacation lesa than the
limit listed, Sheave should be statically and dy ically bal d. To protect from
overload, beits must be Lensioned to values shown.

Belt and sheave information is & funcilon of load factors to 1.4 and wrap angles from 140" to 180,
Engine speed i8 the speed of Lhe smaller sheave of the two-sheave system,

Standard bell specifications, where used, are fram the recommended Engineering Standards of the
Mechanical Power Transmission Association and the Rubber Manufaciurers Assoctation, Ene.
Other atandards exlst for certain drives for astomotive, sgricultural and ol! fleld machinery.

D1-1023-11-3
11-1-GB

[Min 95| 110 | 121 [130

Any sheave digmeter with the number of balts showh may be placed at an "X" location leas than the
limit listed, Sheave should be statically snd dynamlcally balanced. To protect bearlngs from
overload, belts must be tenaioned 1o values shown,

Belt and sheave laformation is a functlon of ioad factors tc 1.4 and wtap angles (rom 149° 1o 180",
Engine spead is the speed of the amaller sheave of the two-sheave system.

Standard belt speciflcatlons, where used, wre jrom the recommended Engineering Standards of the
Mechanical Power Transmission Aesociatlon and the Rubber Manufacturers Assoclation, Inc.
Other standards exisl for ceriain drives for sutomotive, agricultural and oil fleld machinery.

D1-1023-11-1
11-1-65

(29)
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SHIFT PATTERN

The shift pattern is a graph showing vehicle speed at any engine RPM in each gear of the transmission
and range of the axle. It does not indicate whether the vehicle will be capable of satisfactory perfor-
marnce at these speeds. Each line on the shift pattern represents the only MPH versus RPM relationship
for the specific gear; the vehicle will always be operating along one of these lines — never at some
intermediate point. The exception would be a vehicle equipped with a torque converter transmission
which has no fixed ratio of input to output shaft speed when not in “lock-up.”

To determine the geared road speed for a given vehicle, the following information is required:
1. Governed engine speed (full load).

2. Transmission ratios.

3. Auxiliary transmission ratio {if used).
4. Rear axle ratio(s).

5. Tire revolutions per mile.

Geared road speed formula:

RPM X 60
Total Reduction X tire Revs/Mile

Where: MPH = Road speed in miles per hour
RPM = Governed engine speed
Total reduction = transmission ratio(s) X axle ratios.

MPH =

An examination of the above formuia shows ail factors to be constant except for the total reduction
which is the product of the transmission ratio(s) and the axle ratio(s). The geared road speed in direct
gear of the transmission (1:1) in conjunction with a given axle ratio may be determined by using the
above formula. The geared road speed in any other gear of the transmission may be determined by
dividing the road speed achieved in direct gear of the transmission by the remaining ratios of the
fransmission as shown in the following example:



EXAMPLE NO. 1: A. 8V-71at 2100 RPM

B. 4.11:1 axle ratio

C. 10:00 x 20 tires (504 revs/mile)
D. 10 speed transmission

Transmission ratios: 1st 10.05:1, 2nd 7.68:1, 3rd 6.15:1, 4th 4.75:1, 6th 3.63:1, 6th 2.75:1,
7th 2.13:1, 8th 1.868:1, 9th 1.21:1, 10th 1:1.

MPH _ 2100x60 _

(Direct)  4.11 x 504 60.8

MPH 60.8 _

(9th) 121 50.3

MPH 60.8 _

(8th)y  1.68 38.5
ETC.

Arranging this data in columns will simplify the procedure and reduce the chance of error.

TRANSMISSION MPH
Gear Ratio 4.11:1 Axle
1 10.05 6.50
2 7.68 7.92
3 6.15 9.90
4 4.75 12.80
5 3.63 16.70
6 2.75 22.10
7 2.13 28.60
8 1.58 38.50
9 1.21 50.30
10 1.00 60.80

If a multi-speed axie is used, the procedure remains the same as above, i.e., determine the geared road
speed in direct with each axle ratio and divide by the remaining transmission ratios. An auxiliary
transmission can be treated the same as a multi-speed axle. Determine the geared road speed in direct
of the main transmission and whatever combination of axle ratios or auxiliary transmission ratios
used and divide by the remaining ratios of the main transmission. Shown in Figs. 1, 2, 3 are graphs of
direct gear MPH at various engine speeds for common axle ratios in conjunction with various tire sizes.
These graphs eliminate the need to calculate the direct gear road speed,

The road speeds caiculated are plotted on the shift pattern paper at the governed engine speed Fig. 4.
A straight line is drawn from the zero MPH and RPM point to each of the speed points (MPH). A

vertical line drawn from the speed points will intersect the next higher geared speed line at the
transmission or axle shift point.
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FIGURE 1—
GEARED ROAD SPEED CURVE
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MATN TRANSMISSION 1z]s] 4] SJ 6 J 7 ] 8 ] 9 ] 10
AXLE OR AUX, TRANS.
2500 |
2000 | w ]
' r a
E:: 1500 | A
g i
1000 [ A
h P
o ENGINE 8V-=T1
TRANSMISSION 10 SPEED
o AUXILIARY TRANS. NONE
500 A REAR AXLE 4.11:1
- A o
TIRE SIZE 10:00 x 20
TIRE REVS/MILE 504
¥
0]
0 10 20 30 ) 40 50 80 70
ROAD SPEED — MPH

FIGURE 4
SHIFT PATTERN CHART

INTERPRETING THE SHIFT PATTERN

After drawing a shift pattern what can be learned from it? The example chosen was an 8V-71 (N55)
at 2100, 10 speed transmission 4.11:1 axle and 10:00 x 20 tires. The shift pattern shows a maximum
geared speed of 60.8 MPH at 2100 RPM in 10th gear. At 50 MPH the engine is turning at 1725 RPM
in 10th or 2100 RPM in 9Oth. T d

With a given load, frontal area, drive line efficiency, etc. will the vehicle actually be able to operate
as the shift pattern indicates? At the 50 MPH cruising speed will the truck always remain in 9th gear
or is it possible to operate some of the time in 10th gear at a reduced engine speed? To answer these
and other questions of performance, the shift pattern must be used in conjunction with the engine
power curves and the vehicle power requirement curves.



VEHICLE POWER REQUIREMENTS

A basic requirement in selecting a truck or a truck-tractor for a given job is performance. Broadly
speaking, performance provides a measure of the truck’s ability to move a load economically under
varying conditions of operation. The ability of a truck to move a load depends on the engine,
transmission, and axle ratio matched to the expected gross weight, road conditions and road speed. The
engine must provide adequate power to maintain the desired road speed with the expected load, the
transmission must provide an adequate selection of speeds to permit the engine to operate within its
optimum range and the axle ratio must be compatible with the required road speed. Deviation from
these requirements can result in less than optimum fuel mileage, shortened engine life and/or frequent
driver complaints of poor performance.

The power requirements for a given vehicle must be known before an engine and driveline can be
selected. The power required is the sum of the air resistance, the rolling resistance and the grade
resistance. Assuming the road surface to remain constant, the grade resistance may be considered as
increased rolling resistance. The separate effect of these variables is discussed under their appropriate
heading. The total resistance (the sum of the above), or power to overcome this resistance to move-
ment, can be determined if the following items are known:

1. Gross weight (GVW or GCW}.

2. Maximum cross sectional frontal area.
3. Vehicle speed (MPH]}.

4. Read surface.

if the above factors are known, equations for determining the vehicle power requirements can be
solved.

While the solution of these equations is not complicated, it is time consuming. To aid in the solution
of these problems, vehicle power requirement curves (hereafter referred to as V.P.R. curves) have
been prepared which cover several vehicle configurations from city delivery vans to Iarge highway
vehicles for turnpike double bottom operations.

A V.P.R. curve is a plot of the power required at the drive wheels {Demand Wheel Horsepower)
versus road speed. Each curve is drawn covering specific conditions of grade, load, and frontal area
(Sample Fig. 5). The curves are identified by gross load (GCW or GVW) and frontal dimensions (height
and width) of the vehicle. The vehicle height shown on the various curves is measured from the road
surface to the top of the vehicle. Computed conditions are for still air, 86° F ambient temperature,
500 ft. altitude, and class ““A" road surface. Air resistance is based on flat nose trailer or van body

with 6 to 8 inch radiused corners and smooth or horizontally ribbed sides. Deviations from these
conditions will be discussed later,

The power developed at the rear wheels of a given vehicle may be plotted directly on the V.P.R.
curve at the road speeds corresponding to the shift pattern for the vehicle. This results in a graphic
picture of the vehicle’s performance capabilities throughout its operational range.



The gross engine output will not be available at the drive wheels of the vehicle due to engine parasitic.
losses and driveline efficiency. Wheel horsepower curves have been prepared for all Detroit Diesel
automotive engines which were developed from basic engine curves and reflect the average parasitic
power losses from engine accessories such as the cooling fan, the air compressor and the generator. The
various Wheel Horsepower curves (Fig. 6 thru 24) also include the driveline efficiency that corresponds
to the anticipated driveline of the vehicle.

A truck performance work sheet has been provided to aid in transposing the available wheel horse-
power to the V.P.R. curve. The use of this work sheet and the associated material will be discussed in
detail beginning on page 24.

VEHICLE POWER REQUIREMENTS
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3-53 ENGINE — AUTOMOTIVE
ADVANCED CAMSHAFT TIMING
C45 INJECTORS
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-e,se

2.
<
R
N\

=]

82%

HORSEPOWER

60

50

40

30

HORSEPOWER
¥
LN
5&’
& @,
ﬁ"o ‘Q"@

i
&‘5‘2» |
P‘%
&
&,
N

[
<
\é\
NN

y

60°F & SEA LEVEL

I I

ACCESSORIES:

FAN - 22" 5BL x 2 3/4" P.W.
1:1 RATIO

18" 5BL x 2 3/16" P.W.

1.25:1 RATIO

GENERATOR - 12V, 60 AMP

.A?IR COIMPRESSOR -71/4CF

| L L T |
BASIC ENGINE RATING 94 HP (APPROX) @ 2800 RPM,

I T I

1200 1600 2000

2400 2800

60

50

10l

ACCESSGRIES:
FAN - 22" 5BL x 2 3/4" P.W.

1:1 RATIO

18" 5BLx 2 3/16" P.W.

1.25:1 RATIO

GENERATOR - 12V, 60 AMP

60°F & SEA LEVEL

N I T T |

BASIC ENGINE RATING 101 HP (APPROX) 2800 RPM,

AIR COMPRESSOI} - 'l'n' 1/4CF

N T T T T I

1200 1600 2000

2400 2800

ENGIMEERING-TECHNICAL DATA DEFT.

ENGINE SPEED - RPM

FIGURE 6

E4-5033-52-3
Rev, 2-16-72

ENQINEERING-TECHNICAL DATA DEPT.

ENGINE SPEED - RPM

FIGURE 7

E4-5033-52-2
Rev. 2-18-72
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4-53 ENGINE — AUTOMOTIVE
ADVANCED CAMSHAFT TIMING
C45 INJECTORS

= RATED POWER OUTPUT
| GUARANTEED WITHIN 5% AT

10l SAE S3TD AMBIENT CONDITIONS: -

B5°F - AIR TEMPERATURE

[—  29.00 IN. HG - BAROMETER (DRY)

) 127 BHP

12¢

&
e
ﬁap@ #% " DRIVE LINE EFFICIENG

100

HORSEPOWER

14

o1 o0%

88%

85%
82%

60

ACCESSORIES:
FAN - 22" 5 BL x 2 3/4" P.W.

40

1:1 RATIO

18" 5 BL x 2 3/16" P.W.

1.25:1 RATIO

GENERATOR - 12V, 60 AMP

BASIC ENGINE RATING 130 HP
- 60°F & SEA LEVEL

AlR COl\i[PRESSOR - 12 CF
[ | 1

(approx) @ 2800 RPM,

1200 1600

2000 2400 2800
ENGINE SPEED - RPM
£4-5043-52-3
Rev. 2-16-72

EMGINEERIMNG-TECHNICAL DATA DEPT.

FIGURE 8

4-53 ENGINE — AUTOMOTIVE
ADVANCED CAMSHAFT TIMING

C50 INJECTORS

L RATED POWER OUTPUT
| GUARANTEED WITHIN 5% AT

140} SAE STD AMBIENT CONDITIONS:~
B5°F - AIR TEMPERATURE

L 29,00 IN. HG - BAROMETER (DRY)

136 BHP

120

S

\%!} 121 'B.'Hll’
]

2}

\

DRIVE LINE

i; ”
qﬁ"“’

v EFFICIENCY
Hh

QO

=

o
=1
=

-1 85%

/ﬂp ,

82%

\ A

L2

/ Q-}g‘/

HORSEPOWER

5
%3” 77

X0
=]

/

60

40

L

ACCESSORIES:
FAN - 22" 5 BL x 2 3/4" P.W,

18" 5 BL x 2 3/16" P.W.

GENERATOR - 12V, 60 AMP
AIR CIOMiPRIESSOR -12CF

1:1 RATIO

1.25:1 RATIO

— BASIC ENGINE RATING 140 HP {approx) @ 2800 RPM,
| 60°F AIR TEMP & SEA LEVEL

1200

ENGINEERING-TECMMICAL DATA DEPT.

1600 2000 2400 2800

ENGINE SPEED - RPM

FIGURE 9

E4-5043-52-2
Rev. 2-16-72




HORSEPOWER

200

190

180

160

150

140

130

120

11¢

100

90

80

6V-53 ENGINE — AUTOMOTIVE
ADVANCED CAMSHAFT TIMING
C45 INJECTORS

6V-53 ENGINE — AUTOMOTIVE
ADVANCED CAMSHAFT TIMING

— RATED POWER OUTPUT .
L | GUARANTEED WITHIN 5% AT | A 157 BHP
| SAE STD AMBIENT CONDITIONS: - pd
l[ 85°F - AIR INLET TEMPERATURE
- 29.00 IN. HG - BAROMETER (DRY) 7
178 BHP

»

DRIVE LINE EFFICIENCY _]
|

90%
o B8
L~ -~ |%
W 85%
P |
A s2%
L1
]
I T
yaw,/
7 ACCESSORIES: -
/] FAN - 22 "6 BL x 2 1/4" P.W. _|
1.1:1 RATIO ’
/ GENERATOR - 12V, 60 AMP
s ATR COMPRESSOR - 12 CF —
— BASIC ENGINE RATING 202 HP (approx) @ 2800 RPM,
L 60°F & SEA LEVEL
1200 1600 2000 2400 2800
ENGINE SPEED - RFM
E4-5063-52-3
ENGINEERING-TECHNICAL DATA DEPT. Rev, 2-17-72

FIGURE 10

C50 INJECTORS
HEENEEEEREN
. S L L N
21001 RATED POWER OUTPUT ; /210 BHP
| GUARANTEED WITHIN 5% AT
200] SAE STD AMBIENT CONDITIONS: - P
—  B5°F - AIR INLET TEMPERATURE V4
| 29,00 IN, BG - BAROMETER {DRY)
190, /‘ 191 BHP
)
oF
180 L >
$o; o DRIVE LINE EFFICIENCY _|
170 .@4 A 0%
Sy G LA sig,
AT 11T
5 160 q‘b §, 21 . o s§%
% é?l‘ & @ 2 A 82%
& 150 é’{ v I Pk
%) & é" 7 P
2 27| 154
S S TSNV
o 140 AR QQ y. .
= & vy
y
130 A/ 55'0/ 194
ARY./474
120 iV / ACCESSORIES: ]
A1 A7V FAN - 22" 6 BLx 2 1/4" P.W.
// 4 1.1:1 RATIO .
110 A GENERATOR - 12V, 60 AMP —
A/ AIR COMPRESSOR - 12 CF  _|
100 //
/4
v
90
—BASIC ENGINE RATING 216 HP (approx) @ 2600 RPM,
| 60°F & SEA LEVEL

1200 1800 2000

ENGINE SPEED - RPM

ENGINEERING-TECHNICAL DATA ODEPT.

FIGURE 11 )

2400 2800

E4-5083-52-10
2-17-72
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HORSEPOWER

140

120

100

50

60

4-71 ENGINE
C60 INJECTORS

| RATED POWER GUTPUT *

GUARANTEED WITHIN 5% AT

[~ SAE STD AMBIENT CONDITIONS:-

— B85°F - AIR TEMPERATURE

| 20,00 IN. HG - BAROMETER (DRY)

140 BHP _}
-‘/ |I L] T
130 BHP |
1 [
DRIVE LINE -
EFFICIENCY ]
L 90%
et P 88%
85%
—
L] 82%
e
/’ /
r
/'/
=
ez
L1~
e

ACCESSORIES:
FAN - 24" 8 BL x 2 3/8" P.W,

GENERATOR - 12V, 50 AMP
AIR COMPRESSOR - 12 CF

.95:1 RATIO

BASIC ENGINE RATING 145
60°F & SEA LEVEL

HP

{ APPROX) 2100 RPM,

1200 1400 1609

ENGINE SPEED - RPM

ENGINEERING-TECHMICAL DATA DEPT.

FIGURE 12

1800 2000 2200
E4-1043-52-12
Rev, 2-16-72

HORSEPOWER

160

140

—
[
=

—
o=
=)

80

60

4-71 ENGINE
ADVANCED CAMSHAFT TIMING
C65 INJECTORS

[~ RATED POWER OUTPUT

|- GUARANTEED WITHIN 5% AT

| SAE STD AMBIENT CONDITIONS: -
85°F - AIR TEMPERATURE

29,00 IN. HG - BAROMETER (DRY)

A 152 BHP

RN

B 8 1142 ¢BH':P

i DRIV

E LINE

0%

£} o EFFICIENCY |
.Q,QO Qﬁﬁ-
e ==

5%

8z

ACCESSCRIES:
FAN - 24" § BLx 2 3/8" P.W.
.95:1 RATIO

GENERATOR - 12V, 50 AMP

AIR COMPRESSOR - 12 CF

60°F & SEA LEVEL

BASIC ENGINE RATING 160HP { APPROX) @ 2100 RPM,

1200 1400 1600

ENGINE SPEED - RPM

.. ENGINEER§NG-TECHNICAL DATA DEPY.

1800 2000 2200
E4-1043-52-13
Rev, 2-16-72

FIGURE 13
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| RATED POWER OUTPUT
190| GUARANTEED WITHIN 5% AT
SAE STD AMBIENT CONDITIONS: -
~  85°F - SIR TEMPERATURE : 183 BHP
180} 29,00 IN. HG - BAROMETER {DRY) e
//
7
170 - J
e
L
160 SO ”ig DRIVE LINE |
o ST EFFICIENCY
150 s RS o 90%
<, ova T Be%
5 £ 2 P
g 140 ﬁy?’ s G5 A | 8%
2 lq)&'@‘é %qﬂo// Pl —1 82%
d 30 - \: 2d \)@9‘3’/' ]
§ ,/ A1 ‘\g.‘i»/ [~
129 A // ///
4 L -
110 ,/,///,
///
100 f A ACCESSORIES:
Pl FAN - 26" 6 BL x 2 3/4" P.W.
90 .95:1 RATIO
24" 6 BL x 2 3/8" P.W.
1.25:1 RATIO
GENERATOR - 12V, 60 AMP
AIR COMPRESSOR - 12 CF
1200 1400 1600 1800 2000 - 2200 °
ENGINE SPEED - RPM E4-0063-52-4
ENGINEERKING.-TECHMICAL DATA DEPT. 8-30-68

6-71 & 6V-71 ENGINE
71C5 INJECTORS

FIGURE 14

200

180

180

160

150

140

HORSEPOWER

130

120

110

100

90

ENGINEERING-TECHNICAL DATA DEPT.

6-71 & 6V-71 ENGINE
C55 INJECTORS

| sA

[— RATED POWER OUTPUT
| GUARANTEED WITHIN 5% AT

E STD AMBIENT CONDITIONS: -

85°F - AIR TEMPERATURE A 197 BHP

29,00 IN. HG - BAROMETER (DRY)

oy P DRIVE LINE |
T EFFICIENCY ]
Qp _Qﬁ' | L

181 BHP |

90%

89%

85%

e
e

o

o
>,
%ﬁ
\
NAY
\

// ACCESSORIES;

FAN - 26" 6 BL x 2 3/4" P.W.
c/ .95:1 RATIO

24" 6 BLx 2 3/8" P.W,

1.25:1 RATIO

GENERATOR - 12V, 60 AMP

AllR ?OMP}IIESISOII! -112 CF

| — 60°

RN
— BASIC ENGINE RATING 202 HP (APPROX) @ 2100 RPM,

F & SEA LEVEL

1200 1400 1600 1800 2000

2200

ENGINE SPEED - RFM Ed4-0063-52-3

FIGURE 15

Rev, 3-20-72
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6-71 & 6V-71 ENGINE

C60 INJECTORS
T T T T T T I T T T 71T] 1T
RATED POWER QUTPUT T
210 | GUARANTEED WITHIN 5% AT 210 BHP
| SAE STD AMBIENT CONDITIONS: - o
200 85°F - AIR TEMPERATURE ’
29,00 IN. HG - BAROMETER (DRY : Ll
<« 194 BHP
190 @ /T_ [
IR L~ P 1]
ul DRIVE LINE |
180 Qg’vqi)ﬂl—/ — - EFFICIENCY
qﬁ%@‘-‘/ 50%
170 3 oy 85%
4};0 E/ [
s 85%
) & -
K160 ‘g} & Y "4 LA sz%n
: VI RN 4P
150 s es»& qﬁeﬂo/ ,,/ -l
% // ,\;29 < e -
E 140 @‘5'/ y
e 4§ e
// / A
130 ,///
| | A
120 > AN
/]
2 ACCESSORIES:
110 1 FAN - 26" 6 BL x 2 3/4" P.W.
/‘ .95:1 RATIO
100 24" 6 BL x 2 3/8" P.W.
1.25:1 RATIO
GENERATOR - 12V, 60 AMP
- AIR COMPRESSOR - 12 CF
— BASIC ENGINE RATING 218 HP { APPROX) @ 2100 RPM,
| 60°F & SEA LEVEL
it rr bbby
" 1200 1400 1600 1800 2000 2200
ENGINE SPEED - RFM
E4-0063-52-1
ENGINEERING-TECHNICAL DATA DEPT. Rev. 3-20-72

FIGURE 16

HORSEPOWER

230

220

180

170

160

150

140

130

120

110

100

6-71 & 6V-71 ENGINE
ADVANCED CAMSHAFT TIMING
Cé5 INJECTORS
L RATED POWER OUTPUT - 228 BHP
| GUARANTEED WITHIN 5% AT
SAE STD AMBIENT CONDITIONS: -
85°F - AIR TEMPERATURE "
29,00 IN, HG - BAROMETER (DRY) P ) 212 BHP |
4
ya -
BS% F
N - DIRVE LINE =
é,e-/ r EFFIGIENCY _|
A 147 90%
4 F - '
&, . o~ B8%
429 q\ﬁﬁ/ 1y
QO al 859,
SIS SvdRR
OA 54 s,
oﬁ?cu Z S o
7S SAA A~
SAE A
&‘b/ <&, 2]
/%G)J R //
A 5%
y. q.:és ///
4 4 4::’,//1/
Y4/
AN/
A/
.V ACCESSORIES:
b FAN - 26" 6 BLx 2 3/4" P.W.
/A ,95:1 RATIO
[ 24" 6 BL x 2 3/8" P.W.
1.25:1 RATIO
GENERATOR - 12V, 60 AMY
AIR COMPRESSOR - 12 CF
[ |} ; I l[
— BASIC ENGINE RATING 238 HP (APPROX) @ 2100 RPM,
| 60°F & SEA LEVEL
N T T T A Y I 2 |
1200 1400 1600 1800 2000 2200
ENGINE SPEED - RPM Ed-0063-52-2
Rev. 3-20-72

ENQIMEERING-TECHNICAL DATA DEPT,

FIGURE 17
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6-71T — AUTOMOQTIVE

N70 INJECTORS
260
| | RATED POWER OUTPUT
250] | GUARANTEED WITHIN 5%AT 250 BHP —
SAE STD AMBIENT CONDITIONS: -
—T  85°F - AIR INLET TEMPERATURE
240 | 29.00 IN, HG - BAROMETER (DRY) ” r
/]
230 o /I 4 230 BHP
s M
220 g ]
&7 DRIVE LINE
@ff-@' e EFFICIENCY
210 Sy Tl i
SAZE 90k
& &9 T |
m 200 & Q)‘?p Pt //—‘ |
f= >
2 h i’oé/ o el AL
150 b4 L4 L ,
b 7 ST 7 8
a > '/ Q‘Q 1.7 P
3] .
180 l WV ©
-] 17 &‘?3) //‘ 'l
P’
170 atd pulv
F d
160 4/ V'
)4 /] /] ACCESSORIES:
150 A1/ / FAN - 26" 6 BLx 3 1/4" P.W,
7, .95:1 RATIO 7
-28"6BLx31/4"P,W. A
140 V.0V .90:1 RATIO i
/8 GENERATOR - 12V, 60 AMP
130 V A / AIR COMPRESSOR - 12 CF N
120
1200 1400 1600 1800 2000 2200

ENGINEERING-TECHNICAL DATA DEPT.

ENGINE SPEED - RPM

FIGURE 18

E4-10683-32-2
3-13-72

6-71T — AUTOMOTIVE

N75 INJECTORS
270
| | RATED POWER OUTPUT
260] | GUARANTEED WITHIN 5% AT 262 BHP
SAE STD AMBIENT CONDITIONS: - 1A
— 856°F - AIR INLET TEMPERATURE >
2508 | 29.00 IN, HG - BAROMETER { DRY} P
L — 244 BHP—]
240 06‘\/ 4
&A‘ A 7
230 ,gz;, & a DRIVE LINE
GQ;I‘&Q,QO A EFFICIENCY
|
220 °<§" ) - 90%
S A% P l
—1 % «I%c;:‘v‘ = 88%
& 210 1L AE 7 |
3 }é@ﬁ, S - 3|5%
g 200 ravi q&i - /, v A
a VAW, S ,/ -
g 190 11 i;\"/' 4
A ISAAL K|
180 L p.rav.
2 4 /'//,/
170 / YAAX
/ o4 ACCESSORIES: B
160 ) P4 FAN - 26" 6 BLx 3 1/4" P.W, ]
7 .95:1 RATIO
7 - 2876 BLx 3 1/4"P.W. —
150 // vV .90:1 RATIO ]
/7, GENERATOR - 12V, 60 AMP
T4 ATR COMPRESSOR - 12CF |
140 A
/,/
139 y. .
Y/ N
1200 1400 1600 1800 2000 2200
ENGINE SPEED - RPM E4-1063-2-3
1-13-72

ENGINEERING-TECHNICAL DATA DEPT.

FIGURE 19
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8V-71 ENGINE — AUTOMOTIVE
71C5 INJECTORS

- RATED POWER QUTPUT
L GUARANTEED WITHIN 5% AT
250} SAE STD AMBIENT CONDITIONS:-
85°F - AIR TEMPERATURE 245 BHP _|
29,00 IN, HG - BAROMETER (DRY)
240 -]
230 V4 -
r " 227 BHP
.l
-
220 X /] e A
ol A i
Qo*"\ - DRIVE LINE
210 S A EFFICIENCY 1
A ?0%.
200, r 88%
= | (|
-
Z j90 o b ot _?E‘*’:
L3
E Qo‘* ' A g2%
2 180 A2 A
< .
2 o = L~
170 ’/ -
/ A /
4 7
160 /1/’
150 ACCESSORIES: T
// FAN - 26" 6 BL x 3 1/4" P.W.
140 : ,95:1 RATIO 1]
4 28" 6 BL x 3 1/4" P.W,
"'+ .9:1 RATIO n
130 /‘/’ GENERATOR - 12V, 60 AMP =
AIR COMPRESSOR - 12 CF ||
120 LT 1Tyl
BASIC ENGINE RATING 245 HP (APPROX) @ 2100 RPM,
60°F & SEA LEVEL AND 85°F & 500 FT.
I T T Y T O O O R R |
1200 1400 1600 1800 2000 2200
ENGINE SPEED - RPM
E E4-7083-52-7
ENGINEERING-TECHMICAL DATA DEPY. Rev, 2-17-72

FIGURE 20

270

260

250

240

230

220

HORSEPOWER
=
)

170

160

150

140

- -_—
8V-71 ENGINE — AUTOMOTIVE
C55 INJECTORS
| RATED POWER OUTPUT 4§ 263 BHP 7
| GUARANTEED WITHIN 5% AT
SAE STD AMBIENT CONDITIONS: - ¥
[~ 85°F - AIR TEMPERATURE P
—  29.00 IN. HG - BAROMETER (DRY) -
yd 245 BHP
DRIVE LINE _|
EFFICIENCY
T L]
ot 90%,
1
/, BE%,
L1 ||
‘@{? & ?5%I
- b
2%
73 [
/1 4
4
vivimmy
/ A/ J_{
4 VA X 7 ACCESSORIES:
/’r Ly FAN - 26" 6 BL x 3 1/4" P, W, =
X/ /,/ .95:1 RATIO 4
VAN 28" 6 BLx3 1/4" P.W. _| |
4 .9:1 RATIO
//// / GENERATOR - 12V, 60 AMP | ]
. '/ AIR COMPRESSOR - 12 CF  =f
/ % [ | | } = lJI_ Lt
4
BASIC ENGINE RATING 270 HP (APPROX) @ 2100 RPM, —
60°F & SEA LEVEL
NN RN
1200 1400 1600 1800 2000 2200
ENGINE SPEED - RPM E4-7083-52-5
Rev. 2-16-72

ENGINEERING-TECHNICAL DATA DEPT.

FIGURE 21
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260

250

240

230

210

200

HORSEPOWER

190

18¢

170

160

150

140

8V-71 ENGINE — AUTOMOTIVE
C60 INJECTORS

- RATED POWER OUTPUT
. GUARANTEED WITHIN 5% AT

| SAE 8TD AMBIENT CONDITIONS: -

85°F - AIR TEMPERATURE

- 29,00 IN. HG - BAROMETER (DRY)

i
280 BHP -

p4 262 BHP

DRIVE LINE
EFF[CIE.NCY

0%

-

> |

S :
;é? paZall

85%
1

P T1

82%

AR NA

W

V.

NN

AR

N NR

/

7
'V
4

BASIC ENGINE RATING 290 HP (APPROX) 2100 RPM,
80°F & SEA LEVEL

ACCESBORIES: T
FAN - 26" 6 BLx3 1/4" p,W. |
.95:1 RATIO
28" 6 BL x 3 1/4" P.W,
%1 RATIO
GENERATOR - 12V, 60 AMP -1

AIR COMPIRE?SOIR —I 12|CI-i I -

A T Y Y I T 0 O |
1200 1400 16800 1800 2000 2200
ENGINE SPEED - RPM E4-7083-52-4

Rev. 2-16-72

ENGINEERING-TECHNICAL DATA DEPT,

FIGURE 22

HORBEPOWER

8V-71 ENGINE
ADVANCED CAMSHAFT TIMING

C65 INJECTORS
BENNNEEEEEE.
| RATED POWER OUTPUT
| GUARANTEED WITHIN 5% AT
azol SAE STD AMBIENT CONDITIONS:-
- 85°F - AIR TEMPERATURE
- 29,00 IN. HG - BAROMETER (DRY) 204 BHP
300/ TR T
| e T
280 \6?'?/ |t 256 pup
oo A"} | oRiVE LIne
e 17 EFFICIENCY ]
260 ) q\?ﬁ'/ 90%
éﬁ%/ - 88%
240 SSHEZ || L 5%
5,25 ST T A 2%
220 ) g@ﬁg/gp
3 @0
57| Loy A LA
7 v i) 12\4" >
200 z A1
A0 A A
P
1604 f ]
o
~ I . i
160) P4
4 ACCESSORIES:
140 FAN - 26" 6 BL x 3 1/4" P.W,
.95:1 RATIO
120 26" 6 BL x 3 1/4" P.W,
.8:1 RATIO
GENERATOR - 12V, 60 AMP
ATR COMPRESSOR - 12 CF
y"‘ BASIC ENGINE RATING 318 HP (APPROX) @ 2100 RPM,
L 60°F & SEA LEVEL

1400 1600

ENGINE

1200

ENGIKEENING-TECHNICAL DATA DEPT.

FIGU

1800 2000 2200
SPEED - RPM
E4R-7083-52-2
Rev. 3-20-72



61

8V-71T AUTOMOTIVE
C65 INJECTORS

3zo

- 308 BHP —
-

300 1
LI
3 290 1|3m]=—
280 |
RNy n g DRIVE LINE 1

S (_Eo st EFFICIENCY ]
260 0@_'4 90%

3N

ﬁ/& - =3 BB‘IB
o5k e o e
> 52%

—
|1

= /,/‘____.-
L~

1N
&

WHEEL HORSEPOWER
Y

GUARANTEED WITHIN 5% AT

SAE 8TD AMBIENT CONDITIONS: -
85°F - ATR TEMPERATURE ]
29,00 IN, HG - BAROMETER ( DRY)1—

NN

160

\\\\\

140

RATED POWER OUTPUT 41—

ACCESSORIES:

FAN - 26" 6 BLx 3 L/4" P.W.

.95:1 DRIVE RATIO
GENERATOR - 12V, 60 AMP

2 AIR COMPRESSOR - 12 CFM

1200 1400 1600 1800 2000 2200
ENGINE SPEED - RPM BAR-7083-32-9

ENGINEERING.-TECHNICAL DATA DEPT. Rev. 3-13-72

FIGURE 24

HORSEPOWER

340

320

300

280

z60

Z40

220

200

180

160

8V-71T — AUTOMOTIVE
N70 INJECTORS

d
\
ATRTAY

RATED POWER OUTPUT

GUARANTEED WITHIN 5% AT

SAE STD AMBIENT CONDITIONS: -
85°F - AIR TEMPERATURE

29,00 IN, HG - BAROMETER (DRY)

Illlll[lll%

[ LT

LS UL L L
ACCESSORIES:

FAN - 26" 6 BL x 2 3/4" P.W.

1.2:1 DRIVE RATEC

GENERATOR - 12V, 62 AMP
ATR COMPRESSOR - 12 CFM

1400

ENGINEERING-TECHNICAL DATA DEPT.

1600 1300 2000 2200

ENGINE SPEED - RPM

E4R-7083-32-8

Rev. 3-13-72

FIGURE 25



