
Log Lathe Modernization

INT RODUC T ION
Wasatch T imber operates a  large- sca le log lathe that debarks and cuts logs 
up to 28 inches in diameter and 32 feet in length. After over 40 years of 
operation and significant reliance on manual labor, Wasatch T imber 
commissioned us to modernize their machine.

A C T UA T OR M OUNT ING

T he fina l headstock design accommodates a  broader range of log sizes, 
increasing diameter cutting capacity from 7– 20 inches to 6– 24 inches. It is 
rotated using two V - belt pulleys driven by a  motor. T he faceplate features nine 
teeth, including an extended center tooth for precise log a lignment and optimal 
cutting performance. 

C ONT ROL C A BINET

HEA DS T OC K A S S EM BLY  DES IG N

Each linear actuator is equipped with a  
Hall- effect feedback sensor for precise 
position control. T he actuators can be 
operated individually or simultaneously 
using a  rocker switch, reducing the time 
and labor required to adjust the cutting 
heads.
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HEA DS T OC K DRIV E S Y S T EM
T he drive system was redesigned to 
increase torque and optimize power 
transmission, and a  belt tensioner 
was added to prevent slippage in 
wet conditions such as ra in and 
snow.

Fig. 4:S olidWorks model of headstock assembly

HEA DS T OC K A S S EM BLY  A NA LY S IS
● S afety factors were analyzed for shaft and 

bolt design parameters
● Mechanica l performance was simulated using 

finite element analysis (FEA)
○ Expected max stress a long shaft = 22.31 ksi
○ Expected max stress a long bolt = 59.80 ksi

● Analytica l results were va lidated using FEA
○ 4.51% difference between analytica l and 

FEA results for shaft
○ 0.12% difference between analytica l and 

FEA results for bolts

PROJEC T  S C OPE
T he modernization of Wasatch T imber’s log lathe a ims to expand product 
offerings, reduce labor time, and enhance adaptability for future needs. A 
wider range of products is accomplished by reducing the headstock size, 
while components have been designed for easy replacement or 
modification. Labor reduction is achieved by replacing manual operations 
with electric actuators and insta lling new clamping systems using heavy-
duty toggle clamps. Our primary objectives can be seen below: 

Fig. 6:Plot of shaft safety factors

Fig. 7:Plot of bolt safety factorsFig. 5: Iso- view of equivalent (von- mises) stress

T hree linear actuators control the sizing 
adjustments: two 12- inch stroke actuators 
for the rough- cutter adjustments and one 
18- inch stroke actuator for the finish cutter. 
Each actuator is mounted using welded 
brackets, consisting of a  collar bracket 
and a  pin connection bracket. Additionally, 
a  custom welded mounting point was 
added to the trolley frame to mount the 
finish cutter brackets.

M ODA L A NA LY S IS
A modal analysis of the trolley frame was conducted to assess potentia l 
vibrational concerns affecting the machine's longevity. T he analysis 
revealed six vibration modes below the motor frequency of 60 Hz. 
However, due to the brief time motors operate at each frequency and the 
lathe's current functionality, stiffening the trolley frame was deemed 
unnecessary.

● Increase diameter cutting 
capacity

● Replace manual operations 
with electronic actuators

● Insta llation should be easily 
modifiable/repairable

● S imple controls/operation

Fig. 9:S olidWorks model of trolley

Fig. 10:Mounting points for horizontal actuators Fig. 11:Welded mounting 
point for vertica l actuator

C LA M P M OUNT ING
Destaco Model 527- F vertica l pull toggle clamps 
were selected to replace the previous clamping 
system that relied on a  single 1¾- inch bolt to be 
tightened with a  4- foot breaker bar. T hese 
clamps reduce labor and significantly speed up 
the sizing adjustment process. Each side of the 
trolley will have two clamps per side securing 
the rough cutter motor plates, providing a  
combined holding force of 2,000 lbs per side. 

Fig. 3:C lamp mounting points

Fig. 2:Destaco clamps

Fig. 13:C abinet LayoutFig. 12:Wiring Diagram

C ONC LUS ION
G iven the project’s scope, using thorough analysis on the updated designs 
for the Wasatch T imber log lathe showed our designs successfully met a ll 
the project objectives. T he fina l headstock design accommodates a  
broader range of logs while being easy to modify and repair. T he selected 
actuators exceed precision and accuracy requirements, and the chosen 
clamps reduce labor demands while enabling more efficient adjustment 
speeds between log size changes.

NEX T  S T EPS
After some delays in insta llation, the team will be heading on- site to insta ll 
a ll designs between December 5- 13. Insta llation will include: the control 
cabinet, a ll three actuators, the headstock assembly, and a  belt tensioner. 
T he clamps will be insta lled at a  later date, separately by Wasatch T imber, 
due to delays in part shipping.

Table 1: Primary objective metrics

Fig. 1:ANS YS  model of trolley frame Table 2: V ibration frequencies

Fig. 8:G eometry of new drive system 
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