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cConway uses a Brunswick molding 
machine to produce 40×84×18/18-in. 
molds, at an average of 25 per hour, with 
a pour weight estimated at 2,100 lb per 

1,600-lb. finished casting.  
After each pour, castings are cooled in-mold on the 

pallet line and then transported to the shakeout sys-
tem.  The flasks are manually picked off the pallet line 
with a crane, and flipped over to rest on the shakeout 
frame.  Then, the molds are knocked out of the flasks.  
The shakeout system separates the sand and castings 
where the castings are moved to the cleaning room. 

Two shakeouts, various problems
McConway had a series of problems with its 

shakeout operation, which was centered on two, 
older two-mass natural-frequency shakeouts.  

The first machine was installed to knock the 
molds out of the flasks.  In order to minimize dam-
age to flasks, the shakeout machine was fitted with 
wooden rails. McConway was investing a lot of 
money and maintenance time to replaces its expen-
sive springs, weld structural failures, and replace 
expensive vibratory motors.  Also, they had to re-
place the wooden rails every day due to the heat of 
the product.  The machine was simply worn out and 
costing McConway too much to operate.    

The second machine was designed for bulk sand 
removal.  As with the first unit, it was a two-mass 
natural-frequency shakeout machine, just four years 
old, and it had been replaced in kind to the original 
machine.  It was fitted with pneumatic airbags at the dis-
charge end to allow the shakeout to be elevated and stop the 
flow of castings. Stopping the flow allows for additional 
retention time for the product, creating more sand removal.  

McConway had several more problems with this system.  
First, the pneumatic airbags created additional retention time 

when needed, but they were one dimensional: once the sand 
was removed, the castings would stay on the deck for a longer 
period of time.  The operators had no way to “eject” the cast-
ings quickly, and as the castings remained there the chances 
increased for damage to castings and wear to the deck.  

The second problem related more to safety.  The drive 
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The new Delta Phase shakeout machines (above), 
now in operation at the Pennsylvania steel foundry; 
a heavy steel casting rests on the old shakeout 
system (below).
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for the shakeout was located overhead, and because 
there was no way to eject castings quickly they had 
a tendency to get stuck in the deck.  This created a 
log jams of castings, and led to the operators shutting 
down the operation.  Because the drive was over-
head, workers had to use winches to extract castings 
— a very time consuming and dangerous task.  

The managers at McConway & Torley realized 
they needed to replace the out-of-date shakeout ma-
chines with a more modern and efficient shakeout 
system.  Randy Schudalla, plant manager, sought a 
quote for a new shakeout system from Carrier Vi-
brating Equipment, (www.carriervibrating.com). 
In March 2006, Carrier’s foundry sales manager, 
Chuck Mitchell, proposed a solution that offered 
mechanical and process advantages: the patented 
Delta-Phase® shakeout.

Mechanical advantages
The Delta-Phase® shakeout uses direct-drive tech-

nology, a simple, heavy-duty design that uses long-
life, spherical roller bearings and eccentric weights 
to drive the system.  The weights are connected with 
off-the-shelf foot mounted, motors and standard 
universal joints, and are synchronized inertly, which 
eliminates any need for special belts or gearboxes.  

McConway & Torley operators had been familiar 
with two-mass natural frequency shakeouts, which incorpo-
rate multiply vibrating masses, forests of coil springs, and 
expensive vibratory motors.  The only true benefit to this de-
sign is its lower horsepower, but it is a closely tuned system 
that is quite sensitive to any upset conditions or disruptions 
to a preventative maintenance program.  Any upset including 
sticking, jammed castings, overloading, and loose springs 
can cause problems.  These problems often result in over-
stroking causing structural cracks and broken springs.  

The direct-drive system is not tuned, so it is not sensitive 
to mass and speed changes, or to loose springs, all of which 
cause an “overstroke” condition. Overstroke is the leading 
cause of structural damage in vibratory equipment, and the 
fact that the Delta-Phase® shakeout will not overstroke due 
to its direct drive design was a great advantage for McCo-
nway & Torley. 

Process advantages
The real advantage of the Delta-Phase® is with its simple 

and reliable electronics that allow the vibration angle to be 
changed.  The variable change in vibration angle controls 
the conveying speed and retention time of the castings on 
the shakeout deck.  This optimizes sand removal and mini-
mizes casting damage and deck wear.  The angle may be 
changed on the fly, and coupled with the control center of 
the foundry, if required. A wide range of casting types and 
sizes may be accommodated by using pre-programmed 

settings.  Various castings can be pre-programmed to a 
multitude of recipes.  

The pre-programmed panel has the versatility of us-
ing simple VFD and PLC technology to meet the specific 
shakeout requirement.  The two most popular programs are 
the “stop-and-go” and continuous modes. 

In stop-and-go mode, the angle of vibration is set at 
vertical once the mold reaches the desired location of the 
shakeout.  Separation of sand from the casting and lump 
breakdown continues until the next mold approaches the 
shakeout.  The angle of vibration changes to fast forward 
and the clean casting is discharged as the next mold arrives.  
In this mode, several molds may be retained on the shake-
out for maximum retention time.  

In continuous mode, the angle of vibration is set and 
maintained to provide the optimum retention time for the 
castings being produced.  When a new casting is made, the 
angle of vibration is changed to its optimum angle.

New shakeout system
Once McConway & Torley settled on Carrier Vibrating’s 

Delta-Phase® system, the installation was scheduled for 
August 2006.  Carrier’s engineers worked closely with the 
foundry management and operators to address every aspect 
of both shakeouts and design the new installation properly.  

The punch-out shakeout was designed to be 5 ft wide by 
16 ft long.  The original shakeout had the wooden rails that 

The original shakeout system used wooden rails (above) 
to minimize damage to flasks during cleaning; the drive 
system on the new Delta-Phase® shakeout (below).
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easily adjusts to product change.
Carrier’s patented Delta-Phase® Shakeout
easily adjusts to product change.
Most shakeouts work great with the product it was designed to process. Change
products, however, and you can have too much sand carryover. Run yet another
product and you have casting damage. 

With its variable angle of attack, Carrier’s heavy-duty patented Delta-Phase®

Shakeout virtually eliminates sand carryover and costly casting damage! The
patented Delta-Phase® Shakeout can also increase your foundry’s output and 
casting quality by maximizing sand removal while at the same time decreasing
maintenance costs and downtime.

For more information on Carrier’s innovative
foundry equipment, call 502-969-3171 or
visit www.carriervibrating.com.
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were replaced daily.  Carrier had experi-
ence with a similar application using alumi-
num impact bars, which are soft enough not 
to inflict damage to the flasks, but sturdy 
enough to last much longer than a day, typi-
cally 6 to 12 months.  These were fitted on 
the new shakeout.  

The second shakeout is 5 ft wide by 25 ft 
long, and it is the real workhorse of the sys-
tem.  It receives molds from the first shake-
out system, and must clean away much of 
the sand from the castings.

Both machines have heavy-duty 1.5-in. 
thick decks fabricated from AR 400 steel.  In 
addition, the decks have been heavily stiff-
ened to withstand impacts from 1,600-lb. 
steel castings.  

Each deck is cut with back-drafted slots 
to maximize sand removal and minimize 
product jamming.  The direct drives are lo-
cated below the deck, so as not to interfere 
with the process flow.  Sand is discharged 
directly to a sand hopper below.  

Both units are driven by twin, 25-HP 
foot-mounted motors. Each has been outfit-
ted with the Delta-Phase® controls, as well 
as a local recipe controller. These panels are 
located near the punch-out station and of-
fer five pre-programmed recipes for differ-
ent types of castings: program 1 is used for 
the castings that needed minimal retention 
time; program 5 is programmed for maxi-
mum retention time, which is a notable ad-
vantage for unpoured molds.  (Three others 
programs are stepped between these two.)  

The recipe panel controls both shakeouts.  
During the installation, Carrier supplied Mc-

Conway & Torley with a service technician, who 
oversaw the mechanical installation and trained 
the foundry’s operators to run the machinery prop-
erly.  The technician was on-site during start-up to 
fine-tune the recipes.  

Installing the new Carrier Delta-Phase® 
shakeout system allowed McConway & 

Torley to eliminate maintenance-intensive 
equipment and improve the sand-removal 
process.  Shortly after the installation, 
foundry manager Jody Rahn confirmed 
“this is one of the best decisions the com-
pany has made in the last twenty years.” 
With no significant maintenance to the ma-
chinery after more than a year of operation, 
that seems hard to dispute. 

The new machines have 1.5-in. thick 
steel decks stiffened to withstand 
impacts from 1,600-lb. steel 
castings, and cut with back-drafted 
slots to maximize sand removal and 
minimize product jamming.  
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Since its origin in 1950, Carrier has been recognized as the industry leader in
designing and building foundry equipment. Our unique capabilities have
served metalcasters around the world longer than any other full-line vibrating
equipment manufacturer. 

Carrier continues to bring new technology to the market, as well as new value
to existing technology through its Research and Development Lab. The lab
serves as a technology base in which to confidentially test the feasibility of
new products and processes, simulating actual operating conditions.

With a technology profile of over 150 patents, each application is custom
tailored. Computer assisted design and manufacturing procedures provide the
background for the innovative engineering required to achieve unmatched
production efficiencies.
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Corporate Profile

With an extensive line of processing machines and vibrating equipment, we are your
ONE-STEP SOLUTION to:

• Accumulate 

• Agitate 

• Blanch 

• Blend 

• Calcine 

• Classify 

• Cool 

• Convey 

• De-Oil 

• Dewater 

• Distribute 

• Divide 

• Dry 

• Dry/Cool 

• Elevate 

• Feed 

• Flatten

• Heat 

• Meter 

• Moisten 

• Orient 

• Proportion 

• Quench 

• Recycle 

• Scalp 

• Screen 

• Separate 

• Shakeout 

• Singulate 

• Solidify 

• Sort 

• Tumble 

• Wash 

• Withdraw

Representatives

Carrier is represented by more than 75 manufacturer’s representative organizations throughout

the U.S., Canada, Mexico, Korea, Peoples Republic of China, Taiwan, Chile, Argentina,

Columbia, Brazil, Peru, Eastern Europe, and Western Europe. Licensees: India, Japan, Sweden,

and Australia. 

Contact our United States office for the nearest representative in your area. 

Locations
Carrier Vibrating Equipment, Inc. and Vibranetics Division
P. O. Box 37070 • Louisville, Kentucky 40233-7070 
Phone: (502) 969-3171 • Fax: (502) 969-3172 
E-mail: cve@carriervibrating.com • Web site: www.carriervibrating.com

Carrier Vibrating Equipment Canada
P. O. Box 759 • Aurora, Ontario L4G 4J9 
Phone: (905) 727-3185 • Fax: (905) 727-3187 
E-mail: cve@carriervibrating.ca

Carrier Europe sca
Parc Industriel-Zone 1
Rue de I’Industrie, 20 • B-1400 Nivelles, Belgium 
Phone: 32-67-883753 • Fax: 32-67-883759 
E-mail: ceur@carriereurope.be
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Furnace Charge Feeder

No-Bake Shakeout

Barrel Horse™ Shakeout

Receiving Conveyor for Desprue, Sorting
and Grinding (oval conveyor)
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