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Workholding
staying sharp 

By Mitchell Kirby,  
Riten Industries Inc.

Metalworking is becoming in-
creasingly specialized, with manu-
facturers of lathes and grinders of-
fering a variety of capacities, bed 
lengths and other options. This 
promises the user the ability to cre-
ate custom machining solutions to 
“meet any production need.” While 
this is true to a point, standard op-
tions have their limits, and truly cus-
tomized machines cost more and 
have extended delivery times.

However, the demand for unique 

production operations can fre-
quently be satisfied by a simple cus-
tom-engineered workholding solu-

tion rather than an expensive dedi-
cated machine. In my 26 years at 
Riten Industries, I’ve seen explosive  

GROWTH OF CUSTOMIZED WORKHOLDING

LET US SOLVE YOUR CHUCKING PROBLEMS!
Visit us at Stace-Allen.com

PROVIDES SPECIAL AIR OR HYDRAULIC CHUCKS, ADAPTER PLATES, 
STEEL OR ALUMINUM JAW BLANKS, AIR ACCESSORIES

One chuck will grip I.D. and O.D. with no change to the mechanism
required.

MODEL R-4600
3-JAW O.D. AND I.D.

FOR TURNING OR STATIONARY WORKHOLDING APPLICATIONS
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STACE ALLEN CHUCKS, INC.
2250 W. Minnesota St. 
Indianapolis, IN 46221

Telephone (317) 632-2401
Fax (317) 637-7563
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Figure 1. Live center modifications typically include point length (B) and diameter (A).

growth in customer specials, which
make up 40 percent of our sales.
   It started years ago as a quote to 
provide extra tool clearance by
changing the point length and diam-
eter of a standard live center (Figure 
1). Grinder operators also request-
ed dead centers in nonstandard 
lengths and point diameters (Figure 
2). This allowed grinding various part 
lengths, which saved setup time by 
eliminating the need to reposition 
the machine tailstock and recenter 
the machine. These types of re-
quests led to the creation of a new 
production cell for specials. The 
relatively simple dimensional modi-
fications to existing products were, 
for many years, the sole workload
for the specials department.
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BAD PARTS? CHECK THE TAILSTOCK
By Mitchell Kirby,  
Riten Industries Inc.

Every lathe and grinder operator 
has, at one time or another, strug-
gled with workpieces that are out 
of round, tapered or have poor 
finish. The "quick fix" is typically 
replacing centers. The more 
involved fix requires replacing 
spindle bearings that appear 
to have failed prematurely. In 
either case, the problem goes 
away initially, only to reoccur a 
short time later.

In time, and after needless 
downtime and material and 
labor costs, it will become ob-
vious that these measures are 
treating the symptoms, not the 
root causes of rejected parts. 
For the purposes of this column, 
let's assume the cutting tools or 
grinding wheel are appropriate 
to the task, that the workpiece cen-
ter hole is appropriately sized, and 
the center (live or dead) is suitable 
for the machine and load.

Without those issues as possible 
culprits, what’s left are the two basic 
factors that control part quality in 
turning and grinding applications: 
machine alignment and rigidity.

Machine alignment can be a 
maintenance issue, and mainte-
nance personnel should ensure 
the headstock and the tailstock are 

properly aligned. Trained operators 
can make adjustments for taper if 
the machine allows such changes.

Rigidity is defined as a machine's 
ability to hold a workpiece solidly 
on center. A lack of rigidity is by far 
the most common—and the most 

overlooked—cause of bad parts. 
Several machine components ei-
ther contact the workpiece directly 
or affect the accuracy (concentricity) 
of its rotation. 

The headstock, with its large size 
and heavy bearings, is not typically 
the root cause. The tailstock, how-
ever, is usually smaller and there-
fore the more likely source of trou-
ble. Specifically, wear and tear on 
critical components of the tailstock 
can be the root cause of poor ri-

gidity.
Dead tailstocks consist of a hous-

ing and quill with a mounting taper 
(Figure 1). The taper is commonly a 
Morse taper, but Jarno and Brown 
& Sharpe tapers are found on some 
machines. Live tailstocks add a ro-
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Figure 1. Dead tailstock. Figure 2. Live tailstock. 
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Metalworking is becoming increas-
ingly specialized, with manufacturers
of lathes and grinders offering a 
variety of capacities, bed lengths 
and other options. This promises 
the user the ability to create custom 
machining solutions to “meet any 
production need.” While this is true 
to a point, standard options have 
their limits, and truly customized 
machines cost more and have 
extended delivery times.
   However, the demand for unique
production operations can frequently
be satisfied by a simple custom-
engineered workholding solution
rather than an expensive dedicated
machine. In my 26 years at
Riten Industries, I’ve seen explosive
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Figure 1. Live center modifications typically include point length (B) and diameter (A).

Figure 2. Nonstandard lengths (K) are a common request on dead centers for grinders.

   As specialization increased, 
forward-thinking customers began 
to ask for quotes on one-of-a-kind 
workholding beyond the typical live 
and dead center modifications. As 
a result, the specials group had to 
add design engineering expertise 
to create affordable solutions that 
could be manufactured.
   Although we had to “no quote”
some customer ideas that were im-
possible to build with any guarantee
of accuracy, durability or cost-effi-
ciency, we did take on a number
of challenges.

   n A customer determined that a 
collet chuck would be the most effi-
cient way to grind a batch of expen-
sive parts for rework. A 3-jaw chuck 
would not deliver the required accu-
racy, and indicating a 4-jaw for each 
part would be too time-consuming. 
The problem with the collet chucks 
was they could not be mounted on 
their machines. We designed an 
integrated collet chuck and
Morse-taper live center with a mod-
ified spindle (Figure 3). This not only 
solved the installation problem, but
also added process efficiency.



   n Center holes on roll journals 
often take a beating when replace-
ment bearings are installed, render-
ing the center hole unusable. Also, 
depending on the repair process, 
refurbished rolls can end up with 
journals that are misaligned with 
the center holes, making future 
repairs problematic. Machining a 
new center hole can be difficult and 
time-consuming. Several customers 
sought a solution. Our answer was 
a live chuck mandrel that com-
bined the rotational accuracy of a 
live center with the flexibility of a 
4-jaw chuck (Figure 4). The mandrel 
chucks on the bearing journals of 
the roll, bypassing the damaged 
center hole. Simple indication of the 
roll while adjusting the 4-jaw chuck 
brings the part back on centerline. 
Alternately, where the center hole 
is in good condition but no longer 
on center, the mandrel can chuck a 
dead center and dial in the part by 
adjusting the chuck jaws.

   n A variety of specialized dead 
centers provide extra gripping force 
for unusual part geometries. These
“drive centers” can have teeth or 
an abrasive coating to grip the part 
face, a spring-loaded point or cus-
tom pins that can engage keyways, 
splines, holes or other part features.
   n Our most recent custom tool 
was designed for workpieces with 
center holes drilled slightly off center.
This live center featured a radially 
adjustable point that locates in the 
center hole, centering the part by
offsetting the deviation. The center is 
equipped with four external adjust-
ing screws that can move the point
up to 0.030” in any direction. The 
process is similar to indicating a 
part using a 4-jaw chuck. Like many 
former specials, our adjustable-point 
live center is now a semi-standard 
catalog item.
   n There are also standard centers 
that need to be adapted to perform 
in unique, even hostile machining 
environments. Vacuums require spe-
cial lubricants and high-performance 
seals. Heat generated by processes 
such as induction heat treating or 
plasma spray coating can be dealt 
with by modifying the center in sev-
eral ways: a stainless steel spindle; 
special seals and lubricants; or 
active cooling mechanisms, includ-
ing a water jacket or application of 
an air gun.

These examples illustrate the scope 
of customized workholding tools 
that have been produced to assist 
machinists seeking higher efficien-
cies or dealing with uncommon 
applications. We foresee no letup in 
demand for specials in the future.

ER 32 Collet Chuck

Figure 3. This ER 32 collet chuck/live center is a unique special.
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Figure 1. Live center modifications typically include point length (B) and diameter (A).

Figure 4. This live chuck mandrel can 
center rolls with damaged center holes.
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