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(57) ABSTRACT 

The Subject polisher includes a polishing unit, a processor, 
a porting device for a portable memory device, and multiple 
input devices. The polishing unit is comprised of a pneu 
matic arm assembly and a platen assembly. The processor 
communicates with the polishing unit, regulating and moni 
toring its operation. The processor also communicates with 
a porting device for a portable memory device, allowing the 
processor to upload or download information from an exter 
nal Source. The processor also communicates bilaterally 
with an interactive display System in which a color touch 
Sensitive Screen is used as a projection Surface. 
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POLISHER 

FIELD OF THE INVENTION 

0001. The subject invention relates generally to a polish 
ing apparatus. More Specifically, the Subject invention per 
tains to a microprocessor controlled polishing apparatus for 
precision polishing of a number of items. Such as, but not 
limited to, Silicon arrays, wafers, and optical fiber. 

BACKGROUND OF THE INVENTION 

0002. A typical fiber-optic cable is typically comprised of 
concentric layers of protective or Supporting material with 
an optical fiber located at the center of the cable. These 
fiber-optic cables typically have connectors located on each 
end to connect them to another fiber-optic cable or to a 
peripheral device. These connectors are high precision 
devices which position the fiber-optic cable in line with 
another fiber-optic cable or to a port on a peripheral device. 
0003. In order to communicate with a port or another 
cable, the end face of the connector (comprising of a ferrule 
and an optical fiber) must typically abut an adjacent cable or 
port. The finish of the end face of a connector will typically 
determine the amount of back reflection at the connection 
Site, thus greatly affecting the ability of the fiber-optic cable 
to transmit information. The apex offset, protrusion/reces 
Sion, insertion loss, return loSS, and angularity are also 
integral parameters of a connector's finish. AS Such, the end 
face of a connector is usually polished to exacting Standards 
So as to produce a finish with minimal back reflection. 
Fiber-optic cables having multiple optical fibers can also be 
polished to produce a particular finish. 
0004 Optical fiber polishers are typically used to produce 
a finish on the end face of a fiber-optic cable. These 
machines typically include a rotating platen and an arm 
mechanism which positions and Supports the connectors 
during the polishing process. Typically, the end face is 
lowered onto a film resting on the platen, and depending 
upon the film, the Speed of the platen, the pressure applied, 
and its duration, acquires a finish Suitable for a particular 
application. 
0005 Current optical fiber polishers typically rely on 
Spring loaded arm assemblies to apply pressure between the 
end face of the connector and the film. While these spring 
loaded assemblies generally work for their intended pur 
poses, they typically lack the desired precision for more 
intricate polishing procedures Since the preSSure of the 
Springs will typically weaken with age. Furthermore, they 
often require Substantial Supervision during the polishing 
proceSS. 

0006 There are known optical fiber polishers which 
utilize a pneumatic assembly to apply preSSure to the end 
face, and these units are generally more precise than the 
Spring loaded units. However, they are usually not able to 
compensate for run time variations in pressure attributable to 
mechanical operation of the device (air cylinder Stiction, 
Small leaks in the pneumatic System, etc.). These variations 
in preSSure are typically not compensated for and can affect 
the uniformity of a finished product. 
0007 Typical optical fiber polishers must often be 
adjusted and readjusted to account for different polishing 
procedures or different connectors. Since there are typically 
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a number of machines utilized for the polishing proceSS in a 
cable manufacturing Setting, configuring the machines for a 
Specific polishing procedure can often require a significant 
amount of user time. Furthermore, due to the extensive user 
interactions required to implement a polishing procedure, 
user error may lead to further inconsistencies in the finished 
product. 
0008. In order to create fiber-optic connectors having the 
requisite finish and uniformity, Strict control over the pol 
ishing procedures are required. Consequently, what is 
needed is a polisher that closely monitors the polishing 
process to ensure uniformity. Furthermore, there is also a 
need for an optical fiber polisher that is easily programmable 
to run Specific polishing routines, and is capable of receiving 
polishing routines from a portable memory Storage device. 

BRIEF SUMMARY OF THE INVENTION 

0009. Accordingly, a polisher is presented which is par 
ticularly adapted to provide precise and relatively uniform 
polishing of a number of different items which include, but 
is not limited to, Silicon arrays, wafers, optical fiber con 
nectors, and optical fiber. 
0010. In one embodiment, the subject invention is a 
microprocessor controlled optical fiber polishing machine 
which monitors and maintains rigid control of the polishing 
process through a number of feedback mechanisms and 
Sensors. The Subject optical fiber polisher also is configured 
for Simple operation and rapid Setting of parameters. The 
Subject polisher includes a polishing unit, a processor, a 
porting device for a portable memory device, and multiple 
input devices. 
0011. The polishing unit is comprised of a pneumatic arm 
assembly and a platen assembly. The pneumatic arm assem 
bly includes an arm hingedly and rotatively Secured along 
one end to a base. A pair of pneumatic cylinders are coupled 
to the arm, opposing rotational movement thereof, a mount 
ing pole depends from the arm, and a load cell is coupled to 
the arm adjacent to the mounting pole. 
0012. In one embodiment, the platen assembly includes a 
platen that is generally circular and having a top Surface and 
a bottom Surface. The top Surface is generally used to 
Support flexible or rigid materials like rubber pads and glass 
plates. The bottom Surface includes a means for mounting 
onto a motor. The platen is rotatively Supported by a stage 
and is coupled to a motor. 
0013 A fixture is secured onto the mounting pole to hold 
one or a number of connectors. In one embodiment, the 
fixture is adapted to enable a connector to move in a 
longitudinal direction in response to pressure being applied 
by the platen. The fixture includes a fixture base, terminal 
Seated on the fixture base, and an adjustable pressure regu 
lating mechanism. 
0014) An embodiment of the Subject optical fiber polisher 
includes a processor having a number of task oriented 
applications Stored therein. The processor communicates 
with the polishing unit, regulating and monitoring its opera 
tion. The processor also communicates with a porting device 
for a portable memory device, allowing the processor to 
upload or download information from an external Source. 
The processor also communicates bilaterally with an inter 
active display System in which a color touch-Sensitive Screen 
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is used as a projection Surface. In this way, a completely 
interactive display System is provided in which the user can 
highlight and edit information generated by the computer 
program by Simply touching the Screen. In addition, the user 
may also input and edit information through the use of a 
keyboard interface. 

0.015 While several embodiments are disclosed, still 
other embodiments of the present invention will become 
apparent to those skilled in the art from the following 
detailed description. AS will be realized, the invention is 
capable of modifications in various obvious aspects, all 
without departing from the Spirit and Scope of the present 
invention. Accordingly, the drawings and detailed descrip 
tion are to be regarded as illustrative in nature and not 
restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a perspective view of one embodiment of 
the Subject optical fiber polisher. 

0017 FIG. 2a is an enlarged, side, cross-sectional view 
of the optical fiber polisher of FIG. 1. 
0.018 FIG. 2b is an enlarged frontal, cut-away view of 
the pneumatic arm and fixture. 
0.019 FIG. 3 is an enlarged rear view of the polishing 
unit of FIG. 1. 

0020 FIG. 4 is reduced overhead planar view of the 
drive assembly of FIG. 2a. 
0021) 
0022 FIG. 6 is cut-away view of the fixture of FIG. 5 
showing only the base plate. 

0023 
0024 

FIG. 5 is one embodiment of a fixture. 

FIG. 7 is a front view of a fixture terminal. 

FIG. 8 is an overhead planar view of a spring plate. 
0025 FIG. 9 is an overhead planar view of an adjustable 
plate. 

0026 
plate. 

0027 FIG. 11 is a flow diagram of one embodiment of 
the pneumatic control System. 

FIG. 10 is an overhead planar view of a pressure 

DETAILED DESCRIPTION 

0028 General Overview 
0029. The subject invention is a polisher apparatus which 
is particularly adapted to provide precise and relatively 
uniform polishing of a number of different items which 
include, but is not limited to, Silicon arrays, wafers, optical 
fiber connectors, and optical fiber. For the purposes of 
explanation only, the Subject invention is described in terms 
of an apparatus which is particularly configured for optical 
fiber polishing. However, one skilled in the art can readily 
appreciate that the Subject invention is easily adaptable to 
perform a number of different polishing applications. 

0030 FIG. 1 shows one embodiment of the subject 
invention. The embodiment is a microprocessor controlled 
optical fiber polishing machine 10. The subject polisher 
includes a polishing unit 12 comprising a pneumatic over 
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arm assembly and a platen assembly, a processor 14 (FIG. 
11), a porting device 16 for a portable memory device 18, 
and an input device 15. 
0031. The subject polisher maintains rigid control of each 
polishing process through feedback mechanisms which con 
trol the operation of both the platen assembly and the 
pneumatic Overarm assembly. The feedback mechanisms 
communicate with the processor 14 to continuously monitor 
the performance of the platen assembly and the pneumatic 
overarm assembly, and ensures that both are functioning at 
their set levels. 

0032. In one embodiment, the processor 14 communi 
cates with both the porting device 16, input device 15 and a 
USB port 45 for a keyboard (FIG. 3), to enable rapid 
programming of the Subject fiber-optic polisher. The input 
device 15 also serves as a visual indicator of actual operating 
parameterS. 

0033 Housing 

0034. As shown in FIG. 1, in one embodiment, the 
Subject invention includes a housing 19 which is particularly 
adapted for the polishing process. The housing's main 
function is to Support and align the polishing unit 12, the 
processor 14, and the input device 15 in an operative 
position. 

0035. The housing 19 also includes a retractable ring 21 
for use as a point of attachment for ancillary devices. One 
Such ancillary device is a drip pan 23 rotatively coupled to 
the retractable ring 21 by an elongated stem 25. A slot 27 is 
inserted along one side of the housing 19 to allow a portable 
memory device to access the porting device 16. A retractable 
shield 29 is located along a front portion of the housing 19 
to protect the input device 15, which is angularly Supported 
in the front of the housing 19. A cable management attach 
ment 31 is connected to the back of the housing for Sup 
porting fiber-optic cables undergoing a polishing process. 

0036) Polishing Unit 

0037 FIG.2a shows one embodiment of a polishing unit 
12 comprised of a pneumatic arm assembly and a platen 
assembly. The polishing unit is Self-contained, and is easily 
transferable to another housing. 

0038. As shown in FIGS. 1 and 2, the pneumatic arm 
assembly includes an overarm 20 hingedly Secured along 
one end to a base 22, the overarm 20 rotatable about the 
hinged end. A pair of pneumatic cylinderS 24 are coupled to 
the Overarm 20, opposing rotational movement thereof. A 
mounting pole 28 depends from the overarm 20. A polishing 
fixture 40 includes a mounting tube 35 which releasably 
engages the mounting pole 28. 

0039. As shown in FIG. 2b, in one embodiment, a load 
cell 26 is positioned on the overarm 20 adjacent to the 
mounting pole 28 and coupled to an air cylinder 24. A 
passage 43 extends generally concentrically through the 
overarm 20 and the mounting pole 28. Disposed within the 
passage 43 is a plunger 42. The plunger 42 is coupled to the 
air cylinder 24 and the fixture 40. During operation, the 
plunger translateS preSSure applied to the fixture by moving 
longitudinally with respect to the mounting pole 28. The 
longitudinal movement of the plunger 42 results in an 
increase or decrease in the pressure within the cylinder 24. 
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The load cell 26 reads this pressure and transmits it to the 
processor, enabling the processor to determine a contact 
preSSure. 

0040. It should also be noted that the disclosed pressure 
detection System is particularly Suited for the load cell 
shown. It would be obvious for any person skilled in the art 
to adapt a different load cell onto the subject invention for 
the purpose of monitoring and controlling contact pressure. 
0041 As shown in FIG. 3, an air source 51 Supplies 
pneumatic pressure to the air cylinder 24. The air Source 
includes an air supply 53 and a pneumatic regulator 55. The 
pneumatic regulator 55 communicates with the processor 
14, and is controlled thereby. The processor and the pneu 
matic cylinder cooperate to ensure that the pneumatic cyl 
inder is appropriately pressurized. 

0042. As shown in FIGS. 2a and 4, in one embodiment, 
the platen assembly includes a platen 30 that is generally 
circular and having a top Surface 32 and a bottom Surface 33. 
The top surface 32 includes retaining structures 34 for 
receiving a film or pad. The bottom surface 33 includes a 
means for mounting onto the motor 38. Preferably, the 
mounting means include a number of openings extending 
through the bottom surface 33. A plurality of bearings (not 
shown) are disposed between the top and bottom Surface. 
The bearings cooperate with each opening to receive a 
locking pin 41 from a drive arm 37 or an eccentric free arm 
39. 

0043. As shown in FIGS. 2 and 4, the platen 30 is 
rotatively Supported by a stage 36 and is coupled to the 
motor 38. Preferably, the platen 30 is rotated in an eccentric 
fashion, and So an eccentric drive arm 37 is used to couple 
the motor 38 to the platen 30. A plurality of eccentric free 
arms 39 are rotatively supported on one end by a drive plate 
55 and engage the platen 30 along the other end. The 
eccentric free arms 39 guide and Support the radial move 
ment of the platen 30. The drive arm 37 and the free arms 
39 both have a free end with a locking pin 41 which extends 
perpendicularly therefrom to engage the bottom Surface 33 
of the platen 30. 
0044) Fixture 
0045. As shown in FIGS.5, 6 and 7, in one embodiment, 
a fixture 40 is adapted to enable a connector to move 
longitudinally in response to the pressure being applied by 
the platen 30. The fixture 40 includes a fixture base 42 
comprised essentially of a circular plate 47 with a number of 
Seats 48 positioned circumferentially around the circular 
plate 47 and a mounting tube 35 extending generally per 
pendicular to the circular plate 47. A terminal 50 is disposed 
within the Seat 48, and is adapted to receive a connector from 
a fiber optic cable. A terminal 50 is adapted to mate with a 
particular type of connector. The terminal 50 includes a pair 
of laterally extending flanges 52. 

0046) As shown in FIGS. 8, 9, and 10, the fixture also 
includes an adjustable pressure regulating mechanism 46 
comprising of a Spring plate 60, a preSSure plate 62, and an 
adjustable plate 64. The spring plate 60 has a plurality of 
Spring leaves 66 which engage the flanges 52 on each 
terminal 50, and provide a consistent retentive pressure 
thereon. The spring plate 60 is retained on the fixture base 
42 by the pressure plate 62, the pressure plate overlaying the 
spring plate 60. The adjustable plate 64 overlays the pressure 
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plate 62 and is rotatively coupled to the mounting tube 35. 
The adjustable plate 64 is coupled to the mounting tube 35 
So that there is minimal coaxial movement. 

0047 The adjustable plate 64 and the pressure plate 62 
each have opposing Surfaces which have ramped annular 
flanges 68 extending therefrom. The ramped flanges 68 
contact each other and drive coaxial movement of the 
preSSure plate 62. Movement by the pressure plate generates 
movement of the spring plate 60. Pressure exerted by the 
spring plate 60 on the terminal 50 is then controlled by 
simply rotating the adjustable plate 64 which then drives the 
preSSure plate 62 to increase or decrease the preSSure applied 
by the spring plate 60. 

0048. The above fixture is a novel embodiment that 
Works in conjunction with the Subject optical fiber polisher, 
or with other Similar polishers, and provides a novel means 
for adjusting the amount of contact pressure on a connector. 
However, there are a number of other fixtures known in the 
art which are also capable of being utilized by the Subject 
optical fiber polisher. The subject optical fiber polisher is 
easily adaptable to accommodate most fixtures that are 
known in the art. 

0049) Processor 
0050. As shown in FIGS. 1 and 11, an embodiment of 
the Subject optical fiber polisher includes a processor 14 
having included therein a number of task oriented applica 
tions. The processor communicates with the polishing unit to 
control polishing fixture pressure, platen rotational Speed, 
and duration of the polishing process. The processor 
includes a plurality of Sensors and feedback mechanisms to 
monitor the polishing process. 
0051. The processor 14 can be any computer known to 
those skilled in the art, including Standard attachments and 
components thereof (e.g., a disk drive, hard drive, CD/DVD 
player or network server that communicates with a CPU and 
main memory, a Sound board, a keyboard and mouse, and a 
monitor). The processor 14 may be any conventional gen 
eral-purpose Single- or multi-chip microprocessor. In addi 
tion, the processor 14 may be any conventional Special 
purpose processor Such as a digital Signal processor or a 
graphics processor. The microprocessor can include conven 
tional address lines, conventional data lines, and one or more 
conventional control lines. 

0052. In one embodiment, the processor 14 communi 
cates with a porting device 16 for a portable memory device 
18. The porting device 16 includes a PCMCIA slot for 
Supporting communication between the processor and a 
PCMCIA card 18. However, it is not intended to limit the 
porting device to Such. The porting device 16 can be any 
device used to Support communication between the proces 
Sor and a portable memory device, the porting device may 
include, but is not limited to, a CD rom drive, a memory slot, 
a disk drive, and a hard drive. 

0053. In one embodiment, the processor also communi 
cates with an input device 15 and an USB port 45 (FIG. 3) 
which connects to a keyboard (not shown). The input device 
15 includes an interactive display System in which a touch 
Sensitive Screen is used as a projection Surface. Control 
Signals are generated by the touch-Sensitive Screen in the 
usual manner responsive to user applied preSSure. At the 
Same time, the processor 14 is used to execute any one or 
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more applications programs, in the usual manner. Control 
Signals received from the touch-Sensitive Screen are inte 
grated with the computer generated graphics created by the 
processor So as to be projected there with onto the touch 
Sensitive Screen. In this way, a completely interactive dis 
play System is provided in which the user can highlight and 
edit information generated by the processor 14 by Simply 
touching the Screen. 
0054. It is not intended that the subject invention be 
limited by the above-described input devices. A person 
skilled in the art can readily appreciate that there are a 
number of input devices which can be implemented to allow 
a user to interface with the processor. A number of other 
input devices Such as a keyboard, keypad, mouse, Switch, 
and buttons, to name a few, can also be utilized. 
0055 Operation 
0056 To perform a polishing process, operational param 
eterS Such as process time, platen Speed, pressure, film type, 
pad type and lubricant type are entered for each Step of the 
polishing process. The process of inputting this information 
into the processor is performed by Scrolling through a 
plurality of Screens on the input device 15 and Selecting from 
a menu of parameters. Once inputted, the procedure can be 
Saved into memory and inputted automatically by the pro 
ceSSor at a later date. Alternatively, the porting device 16 
may be utilized to download the inputted polishing proce 
dure onto a portable memory device 18. Once stored onto a 
portable memory device 18, the polishing proceSS can be 
downloaded onto another polisher device, or downloaded 
onto a computer wherein the process is transported to 
another site by e-mail. 
0057 To download polishing parameters from a portable 
memory device 18, a portable memory device 18 is inserted 
into the porting device 16 and the porting device 16 is 
designated utilizing the input device 15. A file containing an 
applicable polishing process is Selected from the portable 
memory device 18, and a process transfer procedure is 
initiated through the input device 15 to transfer the process 
from the portable memory device 18 to the processor 14. 
0.058. The subject invention is also capable of automati 
cally adjusting pressure to reflect the number of connectors 
in a particular load. Typically, the number of connectors that 
a fixture 40 can hold is originally inputted into the processor 
14. Then, prior to each run, the user is able to input the 
number of connectors loaded onto the fixture 40. After 
receiving the input, the processor 14 adjusts the amount of 
preSSure applied in proportion to the number of connectors 
in the fixture 40. 

0059. In one embodiment, this adjustment is simply an 
arithmetic progression. The desired pressure is divided by 
the number of connectors in a full load. The amount of 
preSSure applied during the run is then Simply calculated by 
multiplying the number of connectors in the load. AS can be 
appreciated by Someone skilled in the art, there are a number 
of other methods and procedures known in the art to 
determine an offset for a less then full load. Any of these 
methods or procedures can be easily adapted for implemen 
tation with the subject invention. 
0060 Referring to FIGS. 2b, 3, and 11, the subject 
invention also continually adjusts the pressure applied by the 
overarm to the fixture through a feedback mechanism which 
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couples the load cell 26, and the processor 14. In one 
embodiment, the plunger 42 is coupled to the air cylinder 24 
and the fixture 40, and during operation, the plunger 42 
translateS pressure applied to the fixture by moving longi 
tudinally with respect to the mounting pole 28. The longi 
tudinal movement of the plunger 42 results in an increase or 
decrease in the pressure within the cylinder 24. The load cell 
26 reads this pressure and transmits it to the processor, 
enabling the processor to determine a contact pressure. 
0061 The processor 14 receives the signals from the load 
cell and determines if the preSSure Signal is greater or leSS 
than the user-Selected preSSure for the polishing procedure. 
The processor 14 corrects any deviations by communicating 
with the pneumatic regulator 55, and causing the pneumatic 
regulator to increase or decrease the flow of air into the air 
cylinder 24. 
0062) While the present invention has been described 
with reference to several embodiments thereof, those skilled 
in the art will recognize various changes that may be made 
without departing from the Spirit and Scope of the claimed 
invention. Accordingly, this invention is not limited to what 
is shown in the drawings and described in the Specification 
but only as indicated in the appended claims. Any number 
ing or ordering of elements in the following claims is merely 
for convenience and is not intended to Suggest that the 
ordering of the elements of the claims has any particular 
Significance other than that otherwise expressed by the 
language of the claim. 

I claim: 
1. A polisher comprising: 

a polishing mechanism; 
a processor in communication with the polishing mecha 

nism; and 
a port device for a portable memory device, the port 

device in communication with the processor. 
2. The polisher of claim 1, wherein the port device is a 

PCMCIA interface. 
3. The polisher of claim 1, and further comprising a 

portable memory device received by the port device. 
4. The polisher of claim 3, wherein the portable memory 

device is a PCMCIA card. 
5. The polisher of claim 1, wherein the polishing mecha 

nism includes a pneumatic System coupled to a polishing 
arm, and wherein the processor interfaces with the pneu 
matic System to control polishing process. 

6. The polisher of claim 1, wherein the processor includes 
memory wherein polishing parameters are Stored. 

7. The polisher of claim 1, wherein the processor down 
loads polishing parameters through the port device. 

8. The polisher of claim 1, and further comprising a 
keyboard in communication with the processor. 

9. An optical fiber polisher comprising 
a pneumatic polishing arm; 

a load cell coupled to the pneumatic arm; 

a processor in communication with the load cell. 
10. The politics of claim 9, and further comprising an air 

Source in pneumatic communication with the polishing arm, 
and wherein the air Source is controlled by the processor. 
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11. The polisher of claim 10, wherein the processor 
receives a pressure Signal from the load cell, and outputs a 
control Signal to the air Source. 

12. The polisher of claim 10, wherein the air source 
includes a pneumatic regulator for controlling air flow to the 
pneumatic arm. 

13. The polisher of claim 10 wherein the pneumatic 
polishing arm includes an elongated arm hingedly mounted 
on one end and an air cylinder coupled to the arm, the air 
cylinder in pneumatic communication with the pneumatic 
regulator. 

14. A polisher comprising: 
a pneumatic polishing arm; and 
a fixture coupled to the polishing arm; 
wherein the fixture includes an adjustable pressure regul 

lator. 
15. The polisher of claim 14, wherein the adjustable 

preSSure regulator includes a Spring plate, a preSSure plate, 
and an adjustable plate. 

16. The polisher of claim 15, wherein the terminal 
includes a flange, and wherein the Spring plate includes a 
plurality Spring leaf which extend from the Spring plate and 
engage the flange. 

17. The polisher of claim 15, wherein rotation of the 
adjustable plate drives the pressure plate to move coaxially 
thereto. 

18. The polisher of claim 15, wherein the fixture includes 
a plurality of circumferentially positioned Seats, and wherein 
the terminals are disposed within the seat So as to allow for 
a sliding coaxial movement relative to the Seat. 

19. A fixture for a polisher comprising: 
a base plate; 
a plurality of terminals with each disposed on the base 

plate; and 
an adjustable pressure mechanism coupled to the termi 

nal. 
20. The fixture of claim 19, wherein the adjustable pres 

Sure mechanism includes a Spring plate, a pressure plate, and 
an adjustable plate. 

21. The fixture of claim 20, wherein the terminal includes 
a flange, and wherein the Spring plate includes a plurality 
Spring leaf which extend from the Spring plate and engage 
the flange. 
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22. The fixture of claim 20, wherein rotation of the 
adjustable plate drives the preSSure plate to move coaxially 
thereto. 

23. The fixture of claim 22, wherein the pressure plate and 
the adjustable plate each include a ramped annular Surface 
on confronting Surfaces. 

24. The fixture of claim 19, wherein the base plate 
includes a plurality of circumferentially positioned Seats, 
and wherein the terminals are disposed within the Seat So as 
to allow for a sliding coaxial movement relative to the Seat. 

25. A polisher comprising: 
a housing: 
a touch Screen display device Supported at an angle by the 

housing, and 
a rigid retractable cover enclosing the touch Screen dis 

play device within the housing. 
26. The polisher of claim 25, and further comprising a 

Stop button extending from the housing. 
27. The polisher of claim 25, and further comprising a 

drip pan rotatively coupled to the housing. 
28. The polisher of claim 25, and wherein the housing 

includes retractable utility loops. 
29. The polisher of claim 25, and further comprising an 

acceSS opening for a porting device for a portable memory 
device. 

30. The polisher of claim 25, and further comprising a 
hinged pneumatic arm. 

31. A polisher comprising: 
a pneumatic polishing arm; 
a platen; and 
a feedback System for continous adjustment of the pneu 

matic pressure applied by the polishing arm. 
32. The polisher of claim 31, wherein the feedback 

mechanism includes a pneumatic regulator for controlling 
air flow to the pneumatic arm and a processor in commu 
nication with the pneumatic regulator. 

33. The polisher of claim 31, wherein the feedback 
mechanism includes a load cell in cooperation with the 
pneumatic polishing arm and a processor in communication 
with the controller. 


