
Fluid Power Designers Lightning Reference
Handbook 1

Fluid Power
Designers Lightning
Reference Handbook

Fluid Power
Designers
Lightning
Reference
Handbook

Downloaded
from

evoluir.abar.org.br
by Saunders &

Becker

INTRODUCTION:
THE
INDISPENSABLE
TOOL IN FLUID
POWER
ENGINEERING

I n  the  demand ing
world  of  fluid  power
engineering,  precision
and  efficiency  are  not
just  goals—they  are
r e q u i r e m e n t s .
E n g i n e e r s  a n d
designers working with
h y d r a u l i c  a n d
pneumatic  systems
need immediate access

to  accurate  data ,
formulas,  and  design
criteria.  Among  the
m a n y  r e f e r e n c e
materials  available,
one  resource  has
earned  a  legendary
reputat ion  fo r  i t s
compact  utility  and
depth  of  information:
t h e  F lu id  Power
Designers  Lightning
R e f e r e n c e
H a n d b o o k .  T h i s
handbook is more than
just  a  collection  of
t a b l e s ;  i t  i s  a
comprehensive  field
guide  that  has  been
quietly powering some
of the most innovative
fluid  power  designs  for

https://evoluir.abar.org.br/
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decades.
For  both  seasoned
profess ionals  and
those  new  to  the  field,
understanding  what
this  handbook  offers
and how to leverage it
effectively  can
significantly  enhance
des ign  accuracy ,
r e d u c e  p r o j e c t
timelines, and improve
system reliability.  This
article  delves  into  the
core  of  this  essential
reference, exploring its
history,  contents,
practical  applications,
and why it  remains  a
staple  in  the  industry
despite  the  r ise  of
digital  tools.

WHAT IS THE
FLUID POWER
DESIGNERS
LIGHTNING
REFERENCE
HANDBOOK?

The  Flu id  Power
Designers  Lightning

Reference Handbook
is  a  specialized,  data-
dense resource crafted
specifically  for
engineers, technicians,
and  designers  who
work  with  fluid  power
systems—encompassin
g both  hydraulics  and
pneumatics.  Originally
developed  to  address
the need for a portable
y e t  e x h a u s t i v e
r e f e r e n c e ,  t h i s
handbook  organizes
cr i t i ca l  techn ica l
information  into  a
digestible  and  quickly
accessible format.
U n l i k e  g e n e r a l
e n g i n e e r i n g
h a n d b o o k s ,  t h i s
reference zeroes in on
the  unique  challenges
of fluid power. It covers
everything  from  basic
hydraulic  principles  to
complex  pneumatic
circuit  design.  What
sets  i t  apart  i s  i ts
"lightning" designation,
which  speaks  to  its
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ability  to  deliver  fast,
reliable  answers  when
time  is  critical.  It  is
designed to be kept on
a workbench,  inside a
toolbox,  or  next  to  a
CAD station, ready for
i m m e d i a t e
consultation.

The
Philosoph
y Behind
the
Handboo
k
The  creators  of  this
handbook  understood
that  in  fluid  power
design,  there  is  little
r o o m  f o r  e r r o r .  A
miscalculated  cylinder
force or an improperly
sized valve can lead to

system  failure,  costly
downtime,  or  even
s a f e t y  h a z a r d s .
T h e r e f o r e ,  t h e
handbook  was  built
around the principle of
" n e e d - t o - k n o w "
efficiency.  It  eliminates
fluff and focuses on the
essential  formulas,
conversion  factors,
material  properties,
and  design  standards
that designers use on a
d a i l y  b a s i s .  T h i s
p h i l o s o p h y  o f
streamlined  utility  is
why  it  has  remained
r e l e v a n t  e v e n  a s
s o f t w a r e  a n d
simulation  tools  have
b e c o m e  m o r e
advanced.

HISTORICAL
CONTEXT AND
EVOLUTION

To fully appreciate the
value  of  the  Fluid
Power  Designers
Lightning  Reference
Handbook, it helps to
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understand its  origins.
T h e  h a n d b o o k
emerged  dur ing  a
p e r i o d  o f  r a p i d
industrialization  when
fluid  power  systems
were  becoming  the
backbone  of  heavy
m a c h i n e r y ,
m a n u f a c t u r i n g
equipment, and mobile
hydraulics.  Engineers
needed  a  rel iable,
standardized source of
information  that  could
keep  pace  with  the
growing  complexity  of
systems.

From
Pocket
Guides to
Industry

Standard
Early  versions  of  the
handbook  were  often
spiral-bound or pocket-
sized,  filled  with  tables
and  nomographs  that
a l l owed  fo r  qu ick
manual  calculations.
Over time, as hydraulic
a n d  p n e u m a t i c
technology evolved, so
did  the  handbook.
Subsequent  editions
incorporated  new
materials,  updated
industry  standards
(such as ISO, SAE, and
NFPA),  and  expanded
s e c t i o n s  o n
proportional  hydraulics
and  electro-hydraulic
systems. Despite these
updates ,  the  core
miss ion  remained
unchanged: to provide
t h e  m o s t  c r i t i c a l
information in the most
accessib le  format
possible.
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The
Digital
Age and
the
Handboo
k
One might assume that
the  r i se  o f  on l i ne
ca l cu l a to r s ,  CAD
plugins,  and  mobile
apps  would  render  a
physical  handbook
obsolete. However, the
F l u i d  P o w e r
Designers  Lightning
Reference Handbook
has  experienced  a
r e s u r g e n c e  i n
popu la r i t y .  Many
professionals  find  that
a  physical  reference
offers  a  tactile,  zero-
latency  experience
tha t  d ig i ta l  t oo l s

cannot match. There is
no  boot-up  time,  no
battery  life  to  worry
about,  and  no  search
algorithm to  navigate.
The  handbook  offers  a
linear, curated path to
the  answer,  which
many  designers  find
m o r e  r e l i a b l e ,
especially  in  fieldwork
or  shop-floor  settings.

KEY CONTENTS
AND SECTIONS OF
THE HANDBOOK

What exactly does the
F l u i d  P o w e r
Designers  Lightning
Reference Handbook
contain? Its content is
organized  into  logical
sections that cover the
complete  spectrum  of
fluid  power  design.
Below  are  the  core
areas  typically  found
within  its  pages.
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Fundame
ntal
Formulas
and
Conversio

ns
At  the  heart  of  any
engineering  reference
is a solid foundation of
formulas,  and  this
handbook  delivers  an
exhaustive  collection.
You will find clear, well-
organized  sections
covering:

Hydraulic and
Pneumatic
Formulas:
Including flow
rate, pressure
drop, force,
torque, and
power

calculations.
Unit
Conversions:
Comprehensive
tables for
converting
between imperial
(US customary)
and metric (SI)
units, which is
crucial for
international
projects.
Fluid
Properties:
Viscosity,
density, bulk
modulus, and
temperature
effects on
various hydraulic
fluids and
pneumatic
gases.
Geometric
Calculations:
For cylinder bore,
rod diameter,
pipe sizing, and
reservoir
dimensions.
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Compone
nt
Selection
and
Design
Data
Selecting  the  right
components  is  the
essence  of  good  fluid
power  design.  The
handbook  provides
detailed  guidance  on:

Pumps and
Motors:
Efficiency curves,
displacement
calculations, and
selection criteria
for gear, vane,
and piston
pumps.
Cylinders and
Actuators:

Force
calculations,
cushioning
requirements,
and mounting
configurations.
Valves: Flow
coefficients (Cv
and Kv), pressure
ratings, and
sizing data for
directional
control, pressure
control, and flow
control valves.
Filters and
Reservoirs:
Sizing guidelines,
filtration ratings
(Beta ratios), and
contamination
control
standards.
Accumulators:
Sizing for gas-
charged and
spring-loaded
accumulators,
including pre-
charge pressure
calculations.
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Pneumati
c System
Design
Essentials
Pneumatics  presents
different  challenges
from  hydraulics,  and
t h e  h a n d b o o k
dedicates  substantial
s p a c e  t o  t h e s e
systems.  Key  areas
include:

Compressed1.
Air Systems:
Compressor
sizing, air
treatment
(dryers, filters,
lubricators), and
distribution
piping design.
Pneumatic2.
Cylinder Sizing:
Accounting for
air
compressibility,

force output at
various
pressures, and
speed control.
Flow and3.
Pressure Drop:
Calculations for
compressed air
flow through
pipes, fittings,
and valves,
considering
temperature and
humidity.
Vacuum4.
Systems:
Vacuum pump
selection, suction
cup sizing, and
flow
requirements for
material handling
applications.

Standard
s,
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Symbols,
and
Schemati

cs
Clear communication is
vital  in  fluid  power
design.  The  handbook
i n c l u d e s  a
comprehensive  guide
to:

ISO and ANSI
Symbols:
Complete
libraries of
standard
symbols for
creating and
reading hydraulic
and pneumatic
schematics.
Circuit Design
Conventions:
Best practices for
laying out
circuits for
clarity,

troubleshooting,
and safety.
Color Coding
and Labeling:
Standard
practices for
hose, pipe, and
component
identification.

Safety
and
Maintena
nce Data
A responsible designer
a lways  cons iders
safety.  The  handbook
contains  information
on:

Pressure
Safety:
Understanding
burst pressure,
working
pressure, and
safety factors for
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hoses, pipes, and
components.
Fluid
Compatibility:
Chemical
compatibility
between seal
materials, hoses,
and hydraulic
fluids.
Failure Modes:
Common failure
mechanisms in
fluid power
systems and how
to design to
avoid them.
Maintenance
Intervals:
Guidelines for
fluid analysis,
filter changes,
and system
inspection.

PRACTICAL
APPLICATIONS IN
MODERN DESIGN

How  do  des igners
actually use the Fluid
Power  Designers
Lightning  Reference

Handbook  in  their
d a i l y  w o r k ?  I t s
a p p l i c a t i o n s  a r e
d ive r se  and  span
across  industries.

Mobile
Hydraulic
s
I n  t h e  d e s i g n  o f
excavators, agricultural
m a c h i n e r y ,  a n d
mater ia l  handl ing
e q u i p m e n t ,  t h e
handbook  is  used  for
q u i c k  s i z i n g  o f
cylinders,  pumps,  and
valves. For example, a
designer on a job site
may need to verify the
lifting  capacity  of  a
custom attachment.  A
quick  glance  at  the
handbook’s  cylinder
force tables  and lever
calculations  provides
the  answer  without
needing  to  boot  up  a
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laptop  or  find  a  stable
surface  for  a  tablet.

Industrial
Automati
on
In  factory  automation,
pneumatic systems are
ubiquitous.  Engineers
use  the  handbook  to
size  air  cylinders  for
pick-and-place  units,
c a l c u l a t e  a i r
consumption  for  cycle
time  estimations,  and
design  efficient
c o m p r e s s e d  a i r
distribution  networks.
The manual's guidance
on flow coefficients and
pressure  drops  helps
ensure  that  actuators
operate at the required
speeds without wasting
energy.

Hydraulic
Press
Design
Designing  a  hydraulic
p r e s s  r e q u i r e s
meticulous attention to
force ,  speed,  and
structural integrity. The
handbook provides the
formulas for calculating
press  tonnage,  ram
speed,  and  pump  flow
requirements.  It  also
offers  guidance  on
accumulator  sizing  for
applications  requiring
rapid  approach  and
slow  pressing  speeds,
a common challenge in
press design.

System
Troublesh
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ooting
and

Validation
Beyond  design,  the
h a n d b o o k  i s  a n
invaluable  tool  for
t r o u b l e s h o o t i n g
exist ing  systems.
W h e n  a  s y s t e m
u n d e r p e r f o r m s ,
t e c h n i c i a n s  a n d
engineers can use the
re ference  data  to
quickly compare actual
performance  against
t h e o r e t i c a l
ca l cu la t i ons .  Fo r
instance, if a cylinder is
moving  slower  than
expected,  they  can
reference  flow  and
pressure drop tables to
ident i fy  potent ia l
restr ict ions  in  the
circuit.  This  diagnostic
capability  makes  the
handbook  a  dua l -
pu rpose  too l :  f o r

d e s i g n  a n d  f o r
maintenance.

WHY THE
HANDBOOK
REMAINS
ESSENTIAL FOR
FLUID POWER
PROFESSIONALS

T h e  d i g i t a l
transformation  has
brought  power fu l
simulation  software
(such  as  Automation
Studio  and  FluidSIM)
into  the  mainstream.
Yet,  the  Fluid Power
Designers  Lightning
Reference Handbook
continues to be a top-
selling  reference.  Why
is this the case?

Speed
and



Fluid Power Designers Lightning Reference
Handbook 13

13

Accessibil
ity
The  handbook  offers
what digital tools often
cannot: instant access.
A designer can flip to a
tab, find a formula, and
calculate  a  result  in
under 30 seconds. This
speed  is  invaluable
during  brainstorming
s e s s i o n s ,  c l i e n t
meetings,  or  when
w o r k i n g  i n
environments  where
digital  devices  are
i m p r a c t i c a l  o r
prohibited.

Curated,
Trusted
Informati

on
The  internet  is  vast,
but it  is  also filled with
conflicting,  outdated,
o r  i n c o r r e c t
i n fo rmat i on .  The
handbook  has  been
curated and verified by
experts  in  the  field.
Every  formula,  table,
and standard has been
checked  for  accuracy.
For  professionals  who
cannot  afford  to  base
d e c i s i o n s  o n
questionable data, this
re l iab i l i ty  i s  non-
negotiable.

A Deep
Learning
Tool
For  eng ineers - in -
training  and  junior
d e s i g n e r s ,  t h e
handbook serves as  a
learning  platform.  It
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helps  them  build  an
intuitive understanding
o f  r e l a t i o n s h i p s
between  variables
(e.g.,  how  changing
pressure  affects  force,
o r  h o w  v i s c o s i t y
impacts  flow).  This
f o u n d a t i o n a l
knowledge  is  critical
before  moving  on  to
advanced  simulation
t o o l s ,  w h i c h  c a n
sometimes obscure the
underlying physics.

A
Standard
Referenc
e Across
Teams
In organizations where
multiple engineers and
departments  work  on
fluid  power  systems,
the handbook provides

a  common  reference
po in t .  Teams  can
standard ize  the i r
design practices based
on  the  handbook's
r e c o m m e n d a t i o n s ,
ensuring  consistency
across projects. It also
eases  the  onboarding
of new hires, who can
be  d i rected  to  the
handbook  for  answers
to  common  design
questions.

COMPARING THE
LIGHTNING
REFERENCE
HANDBOOK TO
OTHER
RESOURCES

How  does  the  Fluid
Power  Designers
Lightning  Reference
Handbook  stack  up
against  other  popular
references, such as the
H y d r a u l i c s  &
Pneumatics magazine’s
reference issues or the
Fluid  Power  Handbook
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(by  the  International
Fluid  Power  Society)?
T h e  L i g h t n i n g
Reference  Handbook
distinguishes  itself
through  its  "field-
ready"  design.  While
other  resources  may
b e  l a r g e r ,  m o r e
t h e o r e t i c a l ,  o r
specialized  in  certain
sub-fields,  the
Lightning Reference is
in tended  to  be  as
v e r s a t i l e  a n d
comprehensive  as
poss ib le  w i th in  a
portable  format.  It
aggregates information

t h a t ,  i n  o t h e r
resources ,  wou ld
require  consult ing
three or four separate
volumes.
Add i t i ona l l y ,  the
handbook  is  regularly
updated  to  reflect
changes in technology
and  standards.  New
editions  incorporate
emerging  trends  such
as  electro-hydraulic
c o n t r o l ,  e n e r g y
efficiency  techniques,
and  the  use  of  non-
traditional  fluids  (such
as  b iodegradab le
hydraulic oils). This


