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A basic course in
applying universal joints

A coupling is only as good as the planning behind its
application. Understanding the performance needs of the
application, the sizing process, the environment, and how to
attach a u-joint to the drive and driven units is critical to the
overall success of any application.

Here, in one document, are the basics of what you need
to know to take an application from initial analysis to the on-site
installation of a u-joint. "Light" versions of the application tables
are included. (Full version is at: www.curtisuniversal.com.)
There is even a step-by-step example that walks you through
the entire process.

You may want to keep this document as a reference, or if
you prefer, we can send it to you via e-mail as a pdf file so that
you can refer to it on screen. Contact us at: 1-888-885-6468 and
include your e-mail address and we will provide you with a two-
page electronic version—the inside
two pages of this publication-
that you can view on Acrobat
Reader.
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1. Sizing
Determining size—The greater the rotating speed, the smaller

the angle of misalignment that can be accommodated. Multiply RPM

of the joint times the angle at which the joint will operate. With this

number, select the Operating Use Factor from the table below.

Calculate the input load on the joint:

Speed x Angle
0-3,000
3,001 -9,000
9,001 -15,000*

*Do not exceed

Operating Use Factor
••t 10

20
40

Input Load (Ib-in.) = 63,000 x H.P./RPM

Static
Torque
Rating
(Ib-in.)
140
425
900
1610
1800
3050

Outside
Diam.
(in.)
3/8
1/2

^^ 5/8
M* 3/4

7/8
1

Multiply the Operating Use

Factor times the input load to obtain

the required Static Torque carrying

capacity of the u-joint.

From the table, right, choose

the smallest u-joint that meets or

exceeds this value. (This table is

only a portion of the actual selec-

tion table provided by Curtis. For the complete table for our standard

alloy steel joints, see page 9 in the Curtis on-line catalog.)

2. Refining the application
Environment—Sea water, waste treatment streams, hot exhaust

gases, pulp mill fluids, and hundreds of petrochemical materials will

attack the steel in our standard u-joints, causing pitting and corrosion.

If your application involves corrosive or erosive environments, con-

sider a stainless steel, brass, monel or other specialty metal joint.

The Curtis on-line catalog contains selection data for stainless

steel (page 13) and naval brass joints (page 15). Calculate the static

torque rating as described above, then refer to the selection tables for

the material that you plan to use to select the correct joint size.

Steering system
for ATV

Specifications:

Load: 50 Ib-in. (measured)
Rotating speed: 20rpm
Misalignment: 20 degrees
Environment: Mixed
Fail-safe considerations: Extreme

Stepl. Calculate the
Operating Use Factor

Speed x Angle = 20 rpm x
20 deg = 400 rpm-deg

From the chart, Operating
Use Factor = 10

Step 2. Find Static Torque
Rating

Operating Use Factor x
Input load = 10 x 50 Ib-in. =
500 Ib-in.

Step 3. Select a "trial"
joint size from table

Because the Static Torque
Rating is greater than 425
but less than 900 Ib-in., the
5/8 in. joint is the initial
choice.

StepS. Be fail-safe

The ATV will carry a driver
and possibly a passenger.



3. When added
protection is
required

Dirt—Carbon black, stone

dust, sand, saw dust, metal

chips, and even food particles

can be highly abrasive. If

these exist in the environment

of your application, specify a

flexible boot to cover the u-joint bearing surfaces.

Doing so can extend the life of your application

by several hundred per cent.

Lubrication—Boots seal out dirt, but they also hold in lubrica-

tion. Where maximum joint life is paramount or "where a joint can-

not be serviced regularly, specify a boot to hold in lubrication.

4. Making the pieces fit
Sizing the bore for a shaft—To install a Curtis u-joint, the hub

(body) of the joint must be bored to accept the shaft. Holes can
either be round, square, or splined. This can either be done at the
factory, or on site. In any case, we recommend that the bore be no
larger than 60% of the body of the u-joint.

Attaching joints to shafts—Curtis u-joints can
be fastened to driving and driven shafts by several
techniques. Here's a summary:

Keyways—Use keyways when rotating speeds
are high and when loads are lightly variable. Make
sure that keyways at each end of the joint ARE
NOT CUT ON THE SAME LINE. They should
be 90 degrees from each other. Also, do not
cut the keyway into the heat-treated ear of
the fork.

Split collar—Use a split collar when
a u-joint must be attached to a shaft in
tight quarters and can only be fastened
from the side.

Through-bolt/cross pins—Use cross
pins when positive lock up is required
and the mating shaft cannot accept a keyway.

Threaded connectors—In a number of instances, custom threads,
both internal and external, are machined to facilitate positive lock
up to the mating shaft, gear, or sprocket as appropriate.

Rider safety demands ex-
tremely conservative design.

Even though the 5/8 in. joint
will carry the load plus the
anticipated overload, it is
prudent to select the next
size u-joint for this applica-
tion.

Thus, the final choice is the
3/4 in. joint. This unit will
be very little larger physically
than the 5/8 in. joint, yet will
provide an added margin of
safety for potential over-
loads.

Step 6. Boots or no
boots?

An ATV is made to travel
over dirt, sand, mud, water,
and gravel-and it will. For
the security of the joint and
riders, specify a protective
boot.

Step 7. Fit it to the shaft

Because of potential shock
loads, choose a through-bolt
or splined connection along
with split compression hubs
to attach the joint to the two
shafts. These are preferred
over keyways because they
are more tolerant of sudden
overloads.
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Curtis u-joints...
Inheritors of a 2000-year-old tradition
The concept of the universal joint came,
historically, from the same source of genius that
brought us spaghetti, paper, gun powder, and a
long wall--we call it the "Great Wall"--that is the
only man-made object that is visible from outer
space.

You guessed it. U-joints were first conceived
in China, about the time the West began to
keep track of days on the Julian calendar. The
Chinese invented the gimbal which they used
to keep candles upright under changeable
conditions. Not sure why they needed to do
that, but gimbals found a use on ships to keep
compasses level and in aircraft to suspend
gyroscopes.

The Chinese may have had the original idea,
but it took an Italian named Cardano (no doubt
grateful for the spaghetti) to visualize the gimbal as a universal joint. Later, an
Englishman named Hooke perfected it and applied it to optical instruments.

Two things were necessary to make the universal joint. .. well, universal. The first
was Clarence Spicer who received a patent for it in 1903 while he was still a student at
Cornell University. Spicer was one of those rare creative people who come along just
when they are needed. At that time, other people in Detroit, Cleveland, Indianapolis,
and other places (Plattsburg, NY?) were busy trying to adapt engines to carriages.
Instead of belts, chains, and cumbersome gears, u-joints provided the means of
smoothly getting torque around a corner.

Curtis got into the act in 1936, in the niche for block-and-pin joints for a myriad of
industrial and commercial applications. We like to feel that we moved the technology
forward with our trademarked TakeApart™ design that enables users to replace worn
parts almost instantly. Today, you will find Curtis u-joints in
everything from submarines to farm equipment to
commercial washing machines.

All because someone in China wanted to keep
their candles upright.
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