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Technical Service Note

____________________________________________________________ 

Downbearing with the Accu-just System

Notes on Downbearing  

· Downbearing is the amount of force that the strings exert against the bridge of the instrument.

· The 1” long Accu-just hitch pin protrudes 1/2” above the plate.

· The string should be no higher than .375 inches above the plate or .125” from the top of the hitch pin.

· The hitch pin is set a 1-2 degree angle.  

· The hitch pins are designed and case hardened to withstand a 5700 pound breaking strength. 

· The Baldwin grands  are designed to produce sound at their fullest with a minimal downbearing. Our pianos are designed to operate best at approximately 70% of the bearing of most other models.
  Excessive downbearing can distort the crown of the board which may degrade the tone and the sustaining power of the piano.

· We use a bubble gage in the factory with the following incremental measurements:

1 division =   0.5 degrees bearing

2 divisions = 1.0 degrees bearing

3 divisions = 1.5 degrees bearing  (generally accepted in the industry as the standard for bearing. This equals 1/40th of the string tension)

· The Lowell Component Bearing gage has the following incremental measurements.

1 division =   0.3 degrees bearing

2 divisions =  0.6 degrees bearing

3 divisions =  0.9 degrees bearing

4 divisions =  1.2 degrees bearing

5 divisions =  1.5 degrees bearing

6 divisions =  1.8 degrees bearing

each major line  = 1.2 degrees bearing

· The Baldwin rocker gage (no longer available) is designed for the following measurements. An essential part of the design of this gage was the 1” measurement between the legs of the gage:

.005” shim thickness = 0.5 degrees bearing

.010” shim thickness = 1.0 degrees bearing

.015” shim thickness = 1.5 degrees bearing

· Knowing the above measurements, it becomes fairly simple to determine the downbearing for a given string if we know it’s tension. For example:


A string with 180 pounds of tension has a deflection measured by the Lowell component bearing gage of 4 divisions. This equals 1.2 degrees bearing. We take the tension of the string (180) and multiply this by the sine of the angle (which calculates to .0209424).  180 X .0209424 = 3.77 pounds. If we were using a rocker gage with feet one inch apart, we would have inserted a shim .012” thick to achieve a “zero rock”.

· Downbearing should not be confused with crown. The following Tech Sheet excerpt explains:

Occasionally the question will arise concerning the proper way to measure crown on a soundboard. First, let’s differentiate between two related terms - crown and downbearing.  Crown  is the measurement of the spherical shape of the soundboard. The soundboard is often compared to the top of a violin in that the board is arched upward instead of having a flat shape. Downbearing is the measurement of the deflection of the strings as they cross the bridges.

Soundboards utilize a crown to help offset the downward pressure of the strings. Also, soundboards under tension will produce a fuller, more vibrant tone across the musical scale. The crown on a soundboard is normally designed to have approximately a 1/8” to 1/4” deflection in the middle of the board with the piano unstrung.  However, once strung, the total downward pressure of the strings on the soundboard can result in a 400-1200 pound load that continually pushes the soundboard downward. It is the designed balance of the crown and downbearing that will enable a piano to resonate and produce tone to its fullest potential.

It must be stressed that crown cannot be measured on a tuned, strung piano. The downward pressure of the strings will prevent any accurate measurement of crown. Technicians will commonly attempt to measure crown with a string or straightedge along the underside of a grand parallel to a rib. This will only show crown in the loaded condition. The tone of the piano is a better assessment of the crown of the board. A full tone with adequate sustain is an effective indication of sufficient crown.

· Adjustment of bearing is equal to pitch raising or lowering a piano. Tuning instability will be affected for a period of time. It is recommended to contact the Technical Services Department before attempting to adjust bearing.
· Adjusting the bearing on one or two strings will not affect the instrument or act as a general cure for poor tone, buzzing, or other ailments that are sometimes associated with bearing. The picture of bearing must be viewed broadly across the entire soundboard, or at least, in sections of the scale.
· The fifth and sixth octaves are the most troublesome area for many pianos. On some occasions, improvements can be made on pianos through the adjustment of bearing in these sections. This is more commonly true of pianos that have been in usage for 15-20 years in variable climates such as institutions or studios. Careful measurement of the bearing should be taken. Occasionally it is beneficial to the tone of the piano to adjust the bearing to a range of 0.5 to 1.0 degrees of bearing. Care should be taken to blend in the downbearing with adjoining areas of the scale. Commonly, it is wise to look for gradual changes and consistency in the downbearing on any piano.

· Goals to shoot for in various sections:

extreme treble 

.010 - .040

mid treble

.010 - .020

mid treble bridge
.005 - .025


tenor @ treble bridge
.005 - .035


Any change in the bearing should be gradual.

RESTRINGING PROCEDURE TO ESTABLISH PROPER DOWN BEARING OF STRINGS ON BRIDGES OF BALDWIN

GRAND  PIANOS DESIGNED WITH HOLLOW VERTICAL (ACU-JUST) HITCH PINS 

These conditions must exist before bearing can be established:

1.All strings associated with the treble bridge must be in place,  (Bass strings to be installed later.)

2.  These strings must be tuned to A-440 pitch.

3.  All strings on the treble bridge must be set at proper height on their hitch pins to read zero (0.0) bearing at the bridge.  Follow this procedure; begin at treble end of treble bridge with note #88 and work toward bass.  Lift wire and raise tension of the strings on the first ten (10) notes, Then raise wire and adjust tension of the next ten (10) notes and proceed on until all wire is adjusted in this manner on the treble bridge.

Procedure for string height adjustment.

1. Become familiar with bubble gage adjustments as outlined with the instructions that accompany the gage. Lowell Component gages are available from various supply houses that specialize in tools for piano technicians.

2. With strings at normal tension, begin with strings at the bass end of the treble bridge and work toward the middle. Set bearing values as shown in the following chart on specified notes only. With the bubble gage held onto proper strings with the magnet built into its base, tap the strings individually, using brass or wood’ to achieve a proper bubble gage reading.  If the string is too low, raise the string, using a coil lifter and leather or felt to protect the plate finish.

Scale              

M (5’2”)   R(5’8”)  L(6’3”)  SF10(7’0”)  SD10(9’0”) 

Notes to be set    
27-44        27-43      23-40        21-39          21-35 

Bubble Deflection  
.005”         .005”.     .005”       .005”             .005”  

3.  After strings associated with the notes that were adjusted in the preceding operation have been set, proceed on with notes listed in the following charts.

Scale 


M (5’2”)   R(5’8”)  L(6’3”)  SF10(7’0”)  SD10(9’0”)

Notes to be set    
45-53        44-53       41-53       40-53          36-53

Bubble Deflection  
.010”         .010”       .010”          .010”         .010”

Scale 


M (5’2”)   R(5’8”)  L(6’3”)  SF10(7’0”)  SD10(9’0”)

Notes to be set    
54-88         54-88     54-88      54-88       54-88

Bubble Deflection        .015”         .015”      .015”      .015”        .015”

4,  Install bass strings and set at zero bearing,  Then adjust bearing according to the following chart.

Scale             

 M (5’2”)   R(5’8”)  L(6’3”)  SF10(7’0”)  SD10(9’0”)

Notes to be set    
  1-26          1-26        1-20       1-20            1-20

Bubble Deflection  
  .005”       .005”        .005”      .005”           .005”

5.   Retune piano to A-440 pitch.

CONCLUSION:

1. Bearing adjustments should only be made when the piano is maintained under proper climatic conditions.  (Humidity 35% - 45% with temperature 70 - 75) 

2. The procedure and bearing gage must be applied in the order established. 

3. A bearing value, previously set, cannot be rechecked because the accumulated force of all strings on the bridges will lower the soundboard crown and reduce the settings which were originally set.

4. Pianos equipped with the vertical (Acu-Just) hitch pins are designed to function with a minimum positive bearing at the bridges, compared with other pianos with string rests and angled hitch pins.

� Most other grands utilize a bearing equal to 1/40 of their total string tension. For example, a string with 200 lb. tension would have downbearing equal to 5 lb. The Baldwin grands are strung to accommodate a tension of approximately 3.5 pounds for a string with 200 lb. linear pull.
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