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U The Importance of Proper Shaft Alignment

Power transmission equipment is usually linked by a coupling system. Proper shaft alignment
will dramatically increase the life of the various components that collectively comprise the

motor and pump assembly — things like the bearings, the coupling and th e gearbox.
Conversely, misaligned shafts will inevitably lead to vibration, high bearing loads, seal failure,
and, eventually, failure of the coupling, motor or pump , or any combination of those three

The end result:  costly down -time and repair / replacement expense and lots of headaches.

A comprehensive preventive maintenance program will go a long way towards eliminating

these problems and keep your machinery — and, therefore, your business — running
smoothly. Maintaining proper alignment of you r rotating equipment through the periodic use

of a Peterson shaft alignment tool will save you money in repairs, replacements and down

time — more than paying for itself in a very short period of time.

For purposes of continuity and consistency throughout this instruction manual, the following
guidelines will be used

1. Peterson brand Alignment Tools are designed to operate with the
coupling intact, so separation of the coupling assembly should not be

performed.

2. Whenever possible, mount the alignment tool frame that will hold the -
mounting tubes on the stationary equipment side (left side of the Important
coupling) and span the dial indicators across the coupling to the Frame -of -
moveable equipment (right side of coupling). This co nfiguration results in Reference

Informatio n!

measurements being taken on the equipment to be adjusted, and is
important in establishing consistency between the measurements and
the mathematical formulae they will be used in. Refer to Figure 3 on

Page 12.
U 1. Determining an d Correcti nRgo aitSoo f t
ASo-Fbot o is the term commonly applied to that condi tion
the machine feet are not supporting the weight of the machine evenly . This condition, when
not corrected before starting the alignment pr ocedure, is one of the major causes of
inconsistent alignment results, frustration and lost productivity.
Your machinery may display this fault known as soft -foot, which will cause the machine to
assume a different height dependent on the following factors:

U The amount of torque on the base fastenings -

U If the mounting base is not true and level -

U If e xisting shims are rusty, bent or broken -

U Equipment was mounted on an unclean surface -

Consider a chair with one of its legs shorter than the rest. The chair will never be stable
unless the other three of its legs are shortened or the short leg is shimmed up. When a
machine is in this condition, the dial indicator readings can be different each time the cycle of
tightening, loosening and re -tig htening is completed. Frustration and lost productivity occurs
because attempted corrections do not produce the desired results.

The basis for understanding and correcting soft -foot is the knowledge that a plane is
determined by three (3) points. In the ¢ ase of the chair, the floor is the i
of , and the bottom tips of Threetips vallgabvaysarestonthb fiooripoi nt s o.
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Read!

even if a person is sitting with his weight positioned above the short leg (the short leg will

then be on the floor and the normal leg which is diagonally opposite the short leg will be off

the floor). By using this example, it can easily be seen that when a machine is initially placed

on its base it will be resting on three (3) of its support feet unless t he base and the bottom of
the feet are perfectly machined. Also, because the feet of the machine are actually square

pads i nottrue points T itis possible that the machine will be resting on only two (2) support

feet which are diagonally opposite each ot her. In this case, the machine will have two (2) soft
feet.

Soft -foot should always be checked and corrected before beginning the alignment procedure.

The following should be done as an initial check for soft -foot:
1. Remove all dirt, rust, and burrs from t he bottom of the machi
the shims to be used, and the base (at the
will rest).
2. Set the machine in place, but do NOT tighten the hold -down nuts.

3. Attempt to pass a thin feeler gage (or piece of shim stock) underneath

each of the four (4) feet. Any foot which is not solidly resting on the base is

a fNsfodat. o (Bear in mind that a foot may be
gage passes beneath most of it and only contacts a small point or one

edge.) If the feeler gage passes beneath a foot, determine the exact amount

of gap beneath the foot with the feeler gages and place this amount of

shims beneath that foot. This wild!l be-consi
foot correction.

Final correction of soft -foot should be done as follows:

1. Tightenallhold -down nuts on the machine tio be al
Motor - To-Be-Moved reference).

2. Secure a dial indicator holder (such as one with a magnetic base) to the

base of the MTBM in such a manner that the stem of the dial indicator is
placed vertically above the foot which is to be checked for soft -foot. Set the
dial indicator to zero (0). Completely loosen the hold -down nut(s) on that
foot only. Watch the dial indicator for foot movement during the loosening

process.

3. Ift he foot rises from the base when the hold -down nut(s) is loosened,
place beneath the foot an amount of shims stock equal to the amount of
deflection shown on the dial indicator.

4. Retighten the hold -down nut(s) and repeat the entire process once more
to be certain there is no more movement present at the foot.

5. Move the dial indicator and holder to the next foot and repeat steps (1)
through (4) for the remaining three (3) feet.

Remember, while a selected foot is being checked for soft -foot, the remaining (3 ) must

remain securely fastened to the base

Calculation and Measurement

iSa@ within the context of this alignment manual

gravity alone. If the distance from the mounting frame to the tip of the perpendicularly

neos
areas
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der ed
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, i s
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mounted dial indicator plunger is less than three inches, SAG will be negli gible. For distances
greater than three inches, SAG can have a significant impact on the accuracy of the
alignment calculation and must be corrected for. You will be setting up a simulation of the

alignment kit on a piece of pipe or tubing. Use the followi ng simple procedure to determine
the extentofany  SAG:

1. On the equipment to be aligned, measure (or estimate) the distance
horizontally from the edge where the mounting frame will be to the point of

the perpendicular (also referred to as rim or radial) dial indicator plunger.
Write this number down.

2. Mount the alignment kit on a temporary arbor (a scrap piece of pipe or

tubing will do) at the horizontal distance you wrote down in #1. IF YOU ARE

USING THE MODEL #20RA, BOTH DIAL INDICATORS MOUNTED ON ONE

P ECE OF TUBI NG MUST BE USED FOR THE SAG TEST. READ ¥
- MOUNTI NG AND OPERATI NG MODEL #20RAO0, BELOW, FOR
INFORMATION ON THIS PROCEDURE.

3. Zero the dial indicator at twelve o'clock (0 °) and rotate the arbor to 6
o'clock (180 °).

4. Since gravity w ill pull the indicator away (pulling the plunger away from

the surface of the pipe), the resulting reading on the dial indicator will

always be a negative number. Write this negative number down for use later

on with the FastMath Worksheets or with the Ali gnment Manager .E
Remember, SAG only applies to the dial indicator mou nted perpendicular to
the shaft from 0 ° to 180 °.

a . Alignment Procedures

You are now ready to begin the actual alignment process for parallel and angu lar offset
misalignment in both the vertical and horizontal planes. Keep in mind that Peterson
Alignment Tools are designed to operate with the coupling intact, so separation of the

coupling is not necessary. All alignment data is obtained in one 270 ° rotation of the
equipment with a Peterson Alignment Tool in place.

BEFORE BEGINNING ANY ALIGNMENT JOB, BE SURE ALL POWER IS DISCONNECTED
AND/OR SHUT OFF FOR THE MACHINERY YOU WILL BE WORKING ON. DANGER!

Use one of the two following procedures ( [IA.  or llIB. , depending on which model you are
using ) as a guide in setting up and configuring your Peterson shaft alignment tool. Actual
configurations can vary from user to user and/or from job to job. The following is simply a

guideline, and you should not be alarmed if your configuration varies slightly due to the wide

variety of machinery limitations, space restrictions, etc., that exists.

i [A. Mounting and Operating Model #20RA (9 Steps

1. For proper orientation, mount the first alignment tool frame on the shaft (or

coupling) of the stationary (fixed reference) equipment, and have this

equipment to your left , if possible. Wrap the roller chain around the shaft or

coupling and clip it to the footing of the frame (the
the fr ame with a connecting link). Make certain the frame is firm and secure by

tightening the wing nut on the frame. It does not matter whether or not the

wing nut is towards you or away from you - you can switch it later if setup

proves easier.



See Sag
Reference
Pg.7-8

Dondt -Fg the
face dial indicator
reading, confused
with AF
distance to the
front feet on the
stationary side.

Aligning the
stationary side is
not an option when
using the FastMath

Worksheet.

2. Insert the a ppropriate length of stainless st eel tubing into t
hole in the alignment tool frame. Close the frame by tightening the socket -
head cap screw with the Allen key. This screw will only close the jaws of the

alignment tool. If you need to widen t he jaws of the alignment tool to insert

the 10 tubing, first +heallepsnewigloosehtieen issertak e t
screwdriver or any appropriate tool in the saw -cut at the top of the alignment

tool to gently increase the gap width. You may need to a djust the tubing one or

more times before  the ideal position is achieved

3. Slide one swivel joint (with the dial indicator and mounting rod attached)

onto the open end of the tubing and slide it toward the frame. Position it in
such a manner that there is sufficient room to accommodate a second swivel

joint on the same piece of tubing. Then slide the second swivel joint onto that

same piece of tubing.

4. Mount the second alignment tool frame across the coupling on the shaf t of
the moveable equipment side of the motor/pump assembly (right of coupling)

This frame does not have to be directly across from the first, but should be as
close as possible. This frame wil/ act -as
mounted (also r eferred to as angular or face) dial indicator.

5. Manipulate and maneuver the first dial indicator assembly (the one you slid

on first) so that the indicator plunger is perpendicular to the shaft on the
moveable equipment side of the motor/pump assembly. The plunger should be
touching the shaft and depressed approximately halfway.

6. Manipulate and maneuver the second dial indicator assembly so that the
indicator plunger is parallel to the shaft on the moveable equipment side of the

he

a

vert

motor/pump assembly an d striking t he vertical itargeto

anywhere on its flat surface, preferably towards the outer portion of it. The
plunger should be depressed approximately halfway (See figure 3).

7. The dial indicator positioned perpendicular to the shaft will now be referred
to as -R-, for rim indicator, and the dial indicator positioned parallel to the
shaft will now be referred to as -F-, for face indicator.

When the alignment tool is setup according to steps 1 -6, three constants must

be recorded, which are: the diameter of the circle of revolution made by the -
F-di al indicator's plunger about t thehorizentlt e r
distance from the  -F- dial indicator plunger to the front set of motor feet on the

Mov eabl e Sididtance(tofti2 aight ); the horizontal distance from the -F-
di al indi cator plunger to the back set of
distance to the right ). See Section IV, Figure 3.

Optionally, you may record the following dimensions: the horizontal distance

from the -F- dial indicator plunger to the front feet of the Stationary Machine

( A Fidtance to the left of the coupling ) and the horizontal distance from the -
F- dial indicator plunger to the back set of motor feet on the Stationary Side

( A Glestance to the left of the coupling ). See Figure 3in Section IV.

Di stances fAF0 and fAGO ma plignment Manager r erdgramif& o
situation arises where you are unable to add or remove shims to the moveable

equipment. By supplying these optional distances, the Alignment Manager  will
calculate and display alternate shim and adjustment amounts for each

alignment you perform. This option is not available for use with the FastMath
Worksheets.
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8. Zero both indicators at 12 o'clock (0 °) and rotate the shaft and coupling
assembly, stop ping at 90 ° intervals (90 °, 180 °, and 270 °) to take the dial
indicator readings. Each individual dial indicator should stop at each interval.

For an example at 90 °, if the -R- indicator is 10 ° behind the -F- indicator, take
the -F- reading first, rotate th e assembly 10 ° more, then take your reading off
of the -R- indicator.

If you are using the Alignment Manager , you may enter the dial readings
directly during this step. Turn to page 14 to use the Alignment Manager  now.

Rotation in degrees looking from the
stationary end of machine assembly.

0° Figure 1: Proper rotation of a lignment tool
Front of on equipment. Rotation of the shaft -
Machinery coupling assembly is towards you with the
270° 90° stationary machine to your left and the

moveable machine to your right.

180°

9. You now have the data necessary to determine any misalignment present in

your eq uipment. If you haven't already done so in step #lIIA -7 above, use
Figure 3 in Section IV to determine constants for use in the alignment
calculation.

Turnto Page 1 2 to use the Alignment Manager
- Or -
Turnto Page 2 2 to use the FastMath Worksheet

i [IB. Mounting and Operating Model #30RA (9 Steps

1. For proper orientation, mount the first alignment tool frame on the shaft (or
coupling) of the stationary (fixed reference) equipment, and have this

equipment to your left, if possible. Wrap the rol ler chain around the shaft or

coupling and clip it to the footing of the frame (the
the frame with a connecting link). Make certain the frame is firm and secure by

turning the wing nut on the frame. It does not matter whether or not the wing

nut is towards you or away from you - you can switch it later if setup proves

easier.

2. I nsert appropriate I engths of steel tubing into t
holes in the frame. Close the frame by turning both of the socket -head cap

screws on the alignment frame with the Allen key. These screws will only close

the jaws of the alignment tool. If you need to widen the jaws of the alignment

tool, insert a screwdriver or any appropriate tool in the saw -cut to gently
increase the gap width. You may need to adjust the tubing one or more times
before your setup is complete.

3. Slide one swivel joint (with the dial indicator and mounting rod already

attached) onto the outer piece of tubing; slide the second swivel joint onto the See Sag

inner piece of tubing. Reference
Pg.7-8

4. Mount the second alignment tool frame across the coupling on the shaft of

the moveable equipment side of the motor/pump assembly. This frame does

not have to be directly across from the first, but should be as close as possible.



Dondt -Fg the
face dial indicator
reading, confused
with @AfF
distance to the
front feet on the
stationary side.

Aligning the
stationary side
is not an option
when using the

FastMath
Worksheet.

Thi s frame wild act as a verti enwlntedii(dlsor get 0O

referred to as angular or face) dial indicator.

5. Manipulate and maneuver the innermost dial indicator assembly so that the
indicator plunger is perpendicula r to the shaft on the moveable equipment side
of the motor/pump assembly. The plunger should be touching the shaft and
pushed in approximately halfway. (See figure 3.)

6. Manipulate and maneuver the outermost dial indicator assembly (farthest
from the fir st mounting frame) so that the indicator plunger is parallel to the
shaft on the moveable equipment side of the motor/pump assembly, striking

the fitargeto alignment frame anywhere on
the outer portion of it. As a starti ng point, t he plunger should be depressed
approximately halfway between no compression and full compression (See
figure 3).

7. The dial indicator positioned perpendicular to the shaft will now be referred
to as -R-, for rim indicator, and the dial indicator positioned parallel to the
shaft will now be referred to as -F-, for face indicator.

When the alignment tool is setup ac cording to steps 1 -6, three constants must

be recorded, which are: the diameter of the circle of revolution made by the -
F-di al indicator'
distance from the  -F- dial indicator plunger to th e front set of motor feet on the

Mo v eabl e Siddtance(tofiHe dsight ); the horizontal distance from the -F-

di al indi cator plunger to the back set of

distance to the right ). See Figure 3 in Section IV.

Optionally, you may record the following dimensions: the horizontal distance
from the -F- dial indicator plunger to the front feet of the Stationary Machine

( A Ridtance to the left of the coupling ) and the horizontal distance from the -
F- dial indicator plunger to the back set of motor feet on the Stationary Side
( A Gléstance to the left of the coupling ). See Figure 3 in Section IV.

Di stances fAF0 and fAGO0 ma plignment Mandger pragchmifant o
situation arises where you are unable to add or remove shims to the moveable

equipment. By supplying these optional distances, the Alignment Manager will

calculate and display alternate shim and adjustment amounts for each

alignment you perform. This option is not available for use with the FastMath
Worksheets.
8. Zero both indicators at 12 o'clock (0 °) and rotate the shaft and coupling

assembly, stopping at 90 ° intervals (90 °, 180 °, and 270 °) to take the dial
indicator readi ngs. Each individual dial indicator should stop at each interval.

As an example at 90 °, if the -R- indicator is 10 ° behind the -F- indicator, take
the -F- reading first, rotate the assembly 10 ° more, then take your reading off

of the -R- indicator.

Rotation in degrees looking from the
stationary end of machine assembly.

0° Figure 2: Proper rotation of alignment tool
Front of on equipment. Rotation of the shaft -
Machinery coupling assembly is towards you with the

stationary machine to your left and the

270° ° . .
90 moveable machine to your right.

180°
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If you are using the Alignment Manager, you may enter the dial readings
directly during this step. Turn to page 14 to use the Alignment Manager now.

9. You now have the data necessary to determine any misalignment present in

your equipment. If you haven't already done so in step #llIB -7 above, use
Figure 3 in S ection IV to determine constants for use in the alignment
calculation.

Turnto Page 1 2 to use the Alignment Manager
- Or -
Turnto Page 2 2 to use the FastMath Worksheet

i IV. Key to Variables

You should now be finished with mounting either the model #20RA or #30RA alignment
system, and you should have your Rim and Face dial indicator readings taken from 90°, 180°

and 270°. If you will be using the Alignment Manager for determining alignment correction

amounts, you may enter the dial indicator readings directly and follow along as you go.

The following figure shows the variables that are to be used in the alignment procedure, as
well as the reference points they should be measured from. Study this diagram carefully.

R\ F Mowveable Machine

Stationary
Machine

Mounting

‘ e F n LA ] D ||-|
I I
I!GIT e E "

FIGURE 3:  Diagram showing orienta  tion and reference -point distances for Rim and Face method of
shaft alignment. You will need these measurements for use with the Alignment Manager and the
FastMath Worksheet.

Key To Variables:
H = Swing diameter (circle of revolution)
F = Face dial indicator orientation (plunger parallel to shaft)
R = Rim dial indicator orientation (plunger perpendicular to shaft)

D = Horizontal distance from parallel dial plunger to near feet of Motor -To-Be-Moved

E = Horizontal distance from parallel dial plunger to far feet of Motor -To-Be-Moved
Optional Measurements for Alignment Manager (Calculator) Use Only:

F = Horizontal distance: parallel dial plunger to near feet of Stationary Machine

G = Horizontal distance: parallel dial plunger to far feet of Stationary Machine

10



U V. Choose Alignment Calculation Method

The alignment process should now be complete after using either method IlIA and the model
#20RA alignment system, or method IlIB and the #30RA alignment system. It is now time to
choose which calculatio n method you will be using.

If you purchased the Alignment Manager with either of the kits, please refer to Section VI
immediately following this section for the proper instruction on using it. Additionally, you may
find it helpful to refer to the enclosed flowchart for the Alignment Manager on page 23.

If you did not purchase the Alignment Manager with either of the kits, please turn to page 24
for proper instruction on getting started with the FastMath Worksheet.

T1-84 Plus
3 TEXAs INSTRUMENTS

Rim & Face Method FastMath™ Worksheet

DATE: MACHINE # LOCATION

= Step 1 — Record Alignment Readings

The first step is to write down all of the physical messursments and dial readings '-l-tslr from y"l.r

mast recent alignment durz. Refzr to the diag key =n pag E of the n:rl.:l
definitions. When recording SAG measursment, simply write n the F-'-sitr\.' valos cbizined in
your initial S&G reading. I a SAG reading was not taken, =nter a O [z=re) wherever it is requirsd. Us=

the following spaces to =nter those now. Erter dial readings =5 whele numbers (i=. -0.006 == -6):

C=0 RO=0 FO =10 SAG = D(wrﬂedﬂwnpﬂsﬂive)

H= R90 = Fo0 =
D= R180 (+ SAG) = F180 =
E= R270 F270 =

= Step 2 — Perform the Calculations

You are now ready to perform the actual mathematical calculations. The eguations are broken down
int> components Tor =asizr manipulation using a standard calculator:

Vertical Plane — WN = Vertical Near Foot Shim Amounts; VF = Vertical Far
Foot Shim Amounts:

LR180 . F180 L R1BO0 , ,_ F180 .
( - —_— 1=+ — )

= 1oand VE - | (E »
z P H VB - l—=—2—I~IE H

VN -

Horizontal Plane — HN = Horizontal Near Foot Adjustments; HF =
Horizontal Far Foot Adjustments:

+(Ew

(A7 - A3 FIl - FEO) [ — [ -
- L omal !\ and HF- (R270-RS0) (F270 FBD:]J

2 e 2 H
Subsfifits the numbsrs you enlersd in Sl=p 1 in fhe approprisfs space within =ach eguation.
er, the wertical pl:r- moveme: rT is movement that takes pl:__ wihzn locking at the
i = sl‘lns] and herizontal plane movement is
plac= whe quipmant from :I:.w- with your back tz the
ry machine [{+] = right Lt'\.i\.lsl-"s j"‘-l. i the Vartizal Plars 1 and {-] = l=ft {away frem you in

the zrfical Plan=]].

(See Reverse Side For Sample Problem)

Tumn to the following page to begin Turn to page 2 2 for instructions on
using the Alignment Manager as your using the FastMath Worksheets as
calculation method. (TI -84 Plus shown) your calculation method.
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VI. Alignment Manager Calculation Method

Figure 4: Alignment Manager TI-84 Plus Programmable Calculator  key layout.

1. Turn on the calculator by pressing < ON> in the lower left of the keypad. To
make sure you have a clear screen, press the following sequence: 0 (zero),
<ENTER>, and then the <CLEAR> key just under the arrow keypad along the

right edge of the calculator. This gives you a clean screen to start fr om.

2. Pressthe < PRGM> (Program) key in the center of the keypad.

3. You can select and execute any programs listed by either of these two ways

(see screens on next page) : (1) by pressing the corresponding number next

to the program you wish to execut e, and then pressing enter. Or, (2) moving
your cursor (QOy Up) to the program you wish to execute, then press <ENTER>

twice.
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