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In our video series of The 7 Alignment Targets for Vinyl Playback Optimization, 

we discuss the difference between and details of Stylus Rake Angle (SRA) and 
Vertical Tracking Angle (VTA). Please watch! 

 
The common “wisdom” of adjusting your tonearm height for SRA/VTA states that 

as you raise the arm, the sound will become brighter and more bass lean. As you 
lower the arm, the bass will sound heavier.  

 

What you are hearing when you raise and lower the tonearm are the sonic 
attributes of changing vector forces in the tonearm. Your tonearm will perform its 

best with a level armwand. Avoid getting more than 1° from this target (azimuth 
can go up to 2.5° depending upon stylus profile) and make any changes to 

SRA/VTA at the headshell using a corrective shim. Contact WAM Engineering for 
corrective shims or make your own shimming method, using the WallyReference 

Front/Back Blade to confirm the angle of the corrective shim in use. 
 

Optimal VTA is 18° with the stylus under friction. This is what most cutterheads 
cut at after lacquer springback and vertical modulation pre-distortion are taken 

into account. Anywhere from 15° to 20° VTA on playback is excellent.  
 

Optimal SRA is less certain as playback rake angle HAS NEVER BEEN 
SCIENTIFICALLY STUDIED. The only paper written on the subject was not 

detailed enough to be peer reviewed and their claim of 92 being the optimal 

angle did not articulate whether this is to be measured statically or dynamically. 
Given what we know of the rake angle most engineers cut at (typically between 

~85° to 90°) plus the effect of lacquer springback, it is plausible that the optimal 
range for SRA is between 90° and 93°. 

 
Until we perform a controlled study on SRA at WAM Engineering and release it for 

peer review, this is the best available information we know of. Further, it is highly 
likely that VTA is more important than SRA (watch for our videos on this) so we 

suggest if you have to err with one of the two parameters, err in favor of VTA. 
 

If you can get within these two target ranges, you are optimizing your playback 
performance in these important parameters. Getting your cartridge’s SRA and 

VTA to equal the effective cutting rake and vertical modulation angles used to cut 
the lacquers which made your record will result in greater sonic clarity, focus, 

transient speed, inner detail, soundstaging and imaging.  
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PLAN YOUR MEASUREMENTS 
Measuring your cartridge’s dynamic SRA & VTA is one of the first steps in the 
cartridge setup process. See our video titled “WallyTools Cartridge Setup Process 

- An Overview” on the WallyTools YouTube channel for detail. The process of 
measuring dynamic SRA & VTA involves two images of the stylus/cantilever 

assembly at different magnification levels. Having the cartridge mounted to the 
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tonearm is NOT necessary for the first image but is essential for the second 
image. 

 
If there is not sufficient space for the WallyScope on your turntable stand and the 

turntable cannot be moved to a location where the WallyScope will have space to 
be positioned, the first image MUST be taken of the stylus/cantilever assembly 

with the cartridge removed from the headshell and laying upside down on a 
stable and level surface. The second image – which MUST be taken with the 

cartridge mounted to the tonearm – can be taken with a quality cell phone 
camera or other digital camera if the WallyScope cannot be placed into proper 

position for the image. This second image can then be processed and measured 
in the WallyScope camera software. 

 
The rigidity of the table, shelving or surface you place the WallyScope on will 

have a direct impact on the quality of the images, particularly at higher 

magnification levels. Solid and heavy support is best. A level support is essential. 
Do not have the WallyScope sitting at an incline. 

 
Go to the WallyScope Tutorial Video page on the wallyanalog.com website for 

more helpful information. 
 

TONEARM PREPARATION 
Use the WallyReference Dual Axis blade to perfectly level the headshell with the 

surface of the record before proceeding with measurements. This allows you to 
have a confirmed REFERENCE from where you can always return the tonearm. It 

also gives you an absolute reference measurement for your cartridge which 
allows you to quickly and easily move the cartridge to other tonearms without 

having to re-measure with the WallyScope.  
 

Knowing your cartridge’s dynamic SRA & VTA at a level headshell allows you to 
make a quantifiable and substantiated claim with your dealer or manufacturer 

should it be required. In other words, unless you KNOW that your cartridge has 
been perfectly leveled before measuring your SRA & VTA, it is impossible to be 

certain that the measurement has not been influenced by an out-of-level 
headshell.  

 
Do NOT trust the armwand to level the headshell. We have seen many instances 

of the headshell being out of parallel with the armwand.If your tonearm has a 

removable fingerlift, consider removing it now so it does not become an 
obstruction when positioning the lens. 

 
As mentioned above, do not allow the headshell to go more than 1° off of level as 

it will introduce changes in vector forces that will impact sonic performance. If 
the angular correction needed for your cartridge is beyond 1°, WAM Engineering 

can make a custom shim for your cartridge that will allow your cartridge to 
achieve ideal SRA & VTA under playback conditions.  
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https://www.wallyanalog.com/wallyscope-calculator
https://www.wallyanalog.com/wallyscope-calculator
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ENJOY ANALOG FOREVER!!!  -  

Wally Malewicz 
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°

220 4.2mm 

230 4.4mm 

240 4.5mm 

250 4.7mm 

260 4.9mm 

270 5.0mm 

280 5.2mm 

290 5.3mm 

300 5.5mm 

310 5.7mm 

320 5.8mm 

330 6.0mm 

340 6.2mm 

350 6.3mm 


