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I ntroduction

The Temma-2, which isthe third generation of Takahashi's go-to mounts, is now available. The
Temma-2 is the successor to the Temma-PC. The programing has been updated to allow it to perform
more complicated tasks. The new and improved Temma-2, which aong with the new more advanced
programing, will permit the Temma-2 to drive in both axes at the same time thereby reducing the go-to
time.

Different from an open loop system, the servo control system employed by the Temma-2 monitors the
real-time position for the R.A. and Dec. Thisis accomplished by using a 16-bit CPU to make these
complicated calculations.

Temma Evolution

Highly Integrated Built-in Printed Cir cuit
The LSI used to drive the stepping motors allows the components to be miniaturized making the entire
assembly smaller.
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Application of theL Sl for the 2nd Generation Stepping Motors
In successive generations of the motors have been improved for tracking

LSl for the 1st Generation Driver

B S . o e

Thefirst generation stepping motors could not produce an even pulse which resulted in a
unevene $B!!#ve (Bibration and buzzing.
LSl for the 2nd Generation Drive $B#i#n#g!!#M #o#t#otr« (B
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The uniformity of the steps allows the motor to turn without wow and flutter and hence quietly
[Note] The thickness and length of the arrows indicate uneven ros $B#te (Bation.

Micro-miniaturization of the stepsfor sidereal tracking of stars:

By doubling the micro steps with newly developed motors, motor vibration has been reduced and the
accuracy of the tracking has been increased. By doubling the steps from 50 ppsto 100 pps more
accurate tracking is the resullt.

« $Blle (B
The turning arc distance of the tube movement per pulse [arc sec][R.A.]
. SBHMotdtetl~ (B 1+ $BHsiHe (BTEMMA 2 $B#n#d-P((:BTEMMA- 3¢ $BHrHde 2(BTEM MA-
EM- 0.0398 0.0199 0.0099
10JRe (I$+ (B200JRe (I$+ (B200 ' ' '
INJP | 0.0199 | 0.0199 | 0.0049
[EM-500 | 0.0166 | 0.0166 | 0.0087
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The new motorsallow for high speed driving at 12V.

Another great feature has been added to the new Temma-2. The movement of the motor has been dramatically
improved with micro-step LSI. Asaresult, the new motor can turn at a higher speed when operated at 12V when
compared to the Temma-PC, which allowed for high-speed operation at 24V only! Thisisagreat advantage to the
astronomer who only has a 12V power sourcein the field.

o SBHCHOHTHDHaHTHHSHOHN! | HtHaHOM Hel \HHHOHT | HOfr#i v #ndg] [HistpHetietd! | Hatt | HgHifviienl |
HptotwHetr! | ivHOR HiHatigHel JRe (B.» $B#A (B.» $BIK+ (Be $B!!s (B

[ - $B#T#y#per B ||  TemmaPC (12v/24V) [ Temma2(12vizav) |
* $B!le (BEM10R || + $B!ls (B x50+ $B!!* (B/150 || « $B!ls (Bx120/250 |
« $B!ls (BEM20OJR ||« $B!» (Bx50/150 |+ $Blls (Bx120/250 |
- $Blls (BEM200 ||  + $Ble (Bx200/400 |+ $B!l» (Bx350/700 |
« $B!!+ (BNJP | +$BlIs (Bx200/400 || .+ $Ble (Bx175/350 |
« $B!ls (BEM500 ||+ $B!le (Bx200/400 | +$B!l» (Bx260/520 |

Temma-2¢ $B!#A#NHiI#MHAaHHi#otne (B

(EM-200Temma-2/24V/700- $B! » (B)
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o SBHCH H#HCHK! | #HHNHe! |HpH HoHHUHrHe! [ Hatintd! |HHNHeH! L #U L HCHatN | Hbtel [ HrHetipHIHOHOHUHCHeNd (B
« $BIJ (B.move $B!I#ftitfi#ies (Bl + $B#stitizites (BT07TKBe $BIK+ (B
Whene $B!le (Bthee $B!!#gHetintetiriatl || #pthtotntel | HntettiwHOH ks Hatirttel | HutisHetid! $» (B
o SBHOHOMVHNHHORAHIH Hg! | #taticiets | #al | HHetw! M #nHUBtHets! Yoo (B

o SB" (HIH1 | #HHe! | HOH HCHHUHTHE | HCHBHTHNHOM | HrHeHpHTHOHOHUHCHEHA SHOHOMVHNH Hotatt
dits (B
Quicke SBHHiHTHE! | #PH HattyHeth | \Hatt| | HtHhHel | st Hite! 1HOHeH oW Yo (B

http://www.appl e.co.jp/quicktime/downl oad/

Control

Brock Diagram
* $B!ls (B
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Block Diagram
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Speed-up and Slow-down at low/high speed drive settings

Theinertia devel oped by a mount moving in agiven direction is larger. If the mount is ordered to change a
direction adruptly, this could cause excessive gear wear or damage. In order to prevent this from happening, the
speed-up and dow-down ramping are optimally set. See the diagram below.
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» $B!le (B
Tracking Comets, Planets,Aster oids and the Moon
The Temma-2 is equipped with a differential tracking ability, which will allow the R.A. and Dec. to
track continuously at differential rate to track a comet, an asteroid, a planet, or the Moon. Thisis
accomplished by enter ing the a-day moving vector of the object. Tracking, photographing or imaging
these objects for long periodsis now available.
[Note] Sincethe Moon driftsin Dec. at a specific rate in either direction once the rate is determined, it
can be set in for the Dec. to drive in that direction at the same speed allowinglong ¢« $B#ls (Bunar
exposure.

Manual Control and Go-To Control
The Temma-2 makes accurate positioning easier with a precise ramp up and down and pricise slow
motion centering of the desired object.

Perindic Frror Correction and Auto Guidina

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

The Temma-2 has afinely developed auto guiding control that due to the inherent small periodic
mechanical errors of Takahashi mounts, the compensation circuitry reads the signal from the auto
guider and alows for small correction steps to compensate for any periodic error for extremely
accurate auto guiding.

Stand-By Function

This function allows the user to place the mount on Stand-By so long as power is supplied to the mount
and it will keep tracking of the position until it isturned on once again. The internal CPU keeps
monitoring the current R.A. and Dec. and this function remains until the power is cut out.

R.A. Backlash Compensation

Since the R.A. gear isturning continuously, it could be possible that there mays $B!!s (Bbe asmall
amount of backlash to be taken up when the direction of movement isreversed. In order to compensate
for this, the Temma-2 by passs $B#efts* (B the object and backe $B#ss (B up to the correct position to
compensate for the backlash.

Worldwide Usability

The Temma-2 can be used in either the Northern or Southern Hemisphere with a PC or THC [Temma
Hand Control] optionally available. The direction of rotation can be changed with the hand control box,
which is standard with each mount.

« $BlI1e (B
Go-To Accuracy

The following photos demonstrate examples of the accuracy of the Temma-2 go-to operation.

* SBHE#xHaHMHPH Hetts| | HOHT| | HoHoHNHIH HUHOHUHS! | #oHoe (B-
* $B#HtHO! H#bHefitiwitetiatinl 1HsHitatrits 1#wH Hih! | #al | # #ottntg! | HoHi HsHiHatintcHel Yo (B

#utsl e (BS $BHtHafr#tIKe (B o SBHCHOHT HCHaTHOM #i| WDHitsHH Hintiaft#iHotnI Ko (B o SBHRHetgH HUHS| JHRHSHHUHHN] K
 (BDEC+11+ $Blks (B58+ $B!ls (B| RA12h56.0me $B!? (BDEC+39+ $B!ke (B19+ $B!le (B |RA10h8.4me $B!?+ (BDEC+11s $Blke (BE

. $BIls (B

. $B"(#B#y!le (BEM-200- $B!\e (BFC-76+ $B!J}f#lae (B600> $B-
PIKI\s (BL/2+ $B!I#vifdietiol HoHatmitetirHal YoHNHO!  HHrHifmimii#ndgl %l o (B

o SBHE#xH#atmtpH Hets| | Ho#T | | HoHon#tHi#tuHoHU#S! | #oHoe (B-
* $B#t#HO! [ H#bietitiwitetiatinl 1HsHttatrits | #Hwii ft#h! | #al | Hstthttotrit! | #dHiHsHtHadntcHel Yoo (B

SAO132331( $B#SHtHatH#te (B) SAO132336(1 $B#stte (B) SAO132320(2+ $B#niide (B)
RA05h35.56me $B!7» (BDEC- RA05h35.66me $B!7» (BDEC- RA05h35.39me $B!?» (BDEC-
04 $Blke (B50.3+ $B!l* (B 04 $Blke (B51.4s $B!le (B 04 $Blke (B50.4+ $B!l* (B
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« $B"(#B#y!le (BEM-200- $BI\&L+ (B-180+ $BIJ##!as (B2160+ $B-
PIKI\s (BL/2+ $B!I#vHitictetol HoHatmietirtal YoHNHO! A H#HMH#IHG Yor (B

Wi # # || #ottetiptetingd! | Ho#n! | #stettitHi#ntg! | #i#hitel | Hettqitattiotr #i Hat | | BB UHNHL YoH T #hitettstel | Hattritel | #ritetetiritriettd! | # #utsHt!

Capabilities

* $B#HPHoHwiHetr| | #vitofi Hitatigiel | (B12e $B#V!VHV Hatf Huttetts! | #i#nl \#HpHattrietinttihietstets!|
Heatritel | #iHhiel [HCHURTHetntt] | Hatt! [ #riatimipl % (B

TEMMA-2+ $B!!#SHetir#itiets (B | EM-100R | EM-2000R | EM-200 |- $B#N#I#P (B/|
#e (B(+ $B#abHte (B*+ $B!vs (BPPS) [ 100 [ 100 [ 10 | 200 [
Stpttetietide (B(s $B#Ho! [sHitidtetirietl| | #rtiatitites (B) - $B!_» (B120|+ $B!_+ (B120 |+ $B!_» (B350 « $B!_+ (B175 ||
Hstptettetide (B(s $B#tHo! [4sHitidttetirttetl | |#rtiatitites (B) - $B!_+ (B120|+ $B!_¢ (B120 |+ $B!_» (B350 » $B!_+ (B175 ||
sHoHnHSHUsMHpHHHotne (B(A)e $Bl#ait|lstifidietirtiettan \\titatites B| 025 | 028 | 042 | 0.44 [
iﬁgﬁiﬁﬁﬂgﬁf&ﬁ@;ﬁg ® ‘ 0.88(1.1) ‘ 1.42(1.58) ‘ 0.94(1.4) ‘ 0.71(2.1)
HoHnHSHUHMMpHtHiHotine (B(A)» $B!\#att!4sttiatintide (B-» $B#b#y» (B |  0.16 | 016 | 016 | 0.16 [

* $B#HPHoHwiHetr| | #viofii Hitatigiel | (B24s $B#V! VoHV Hatf Huttetts! |#i#nl \#Hphattrietintitihietstets!|
Hadfritel | #tihitel \HCHUHrHritetinit! | #att| | #iritattmitipl %o (Be $B!le (B

tetirtfitietis (B | EM-10R | EM-200R | EM-200 |+ $B#N#I#P (B |
#e (B(~ $B#atibite (B*+ $B!ve (BPPS) [ 100 [ 100 |[ 100 | 200 [
Stptietietice (B(s $BHt#HO! |#sHitiottetirtiet |\ tiriiattttes (B) - $B!_» (B250|» $B!_» (B250 |+ $B!_» (B700| « $B!_» (B350 |
Hstptietietide (B(s $B#tHO! | #sHiticketirttett |\ #rtatttites (B) - $B!_+ (B250|+ $B!_+ (B250|+ $B!_» (B700 » $B!_» (B350 |-
sHoHNHSHUHMHDHHHOtne (B(A)e $B!#ait!lHstifidietirtiettai \I#itatities (B| 0.2 | 026 | 035 0.35 [
HOHNHSHUMHpHtHitotine (B(A)» $B!le (B [
atbiietis i gl tpfieetice (B 0.9(1.2) 1.94(1.96) | 1.07(1.55) 0.84(1.70)

HoHNHSHUHMMpHtHiHotne (B(A)» $B!\#att!l4sttiatintide (B-» $B#b#y» (B |  0.16 | 016 | 016 | 0.16 [

Safety Devices

The Temma-2 will not operatewithin 5+ $B!ke (B of the horizon or within 5¢ $B!ke (B of the
Sun.

Nor will it accept a command to go to an object that has latitude of lessthan 5¢ $B!ke (B.If the
Temma-2 is sat un nronerlv. the CPU will nrevent the telescone from runnina into the mount. If it reads

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

acommand that will send the telescope to within 5e $B!ke (B of the horizon, it will flip the telescope
to the other side of the meridian to locate the object, thereby preventing damage to the instrument.

Downward Pointing Prevention

The Temma-2 safety protocal will prevent the tube assembly from pointing downward during meridian
trangit.

Limit Switch [EM-2500/3500]

Bothe mounts are equipped with limiting switches that prevent the instrument from running into the
obvservatory building. This enables these mounts to be operated remotely.

Emergency Stop Switch [EM-2500/3500]

In the event there are large gatherings in the observatory building, each mount is equipped with an
emergency stop switch to keep the instrument from running into a person.

. $Blle (B
Compatible Software

Pegasus 21 and The Sky [can be used with free English downl oad]
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