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SERVICE MANUAL & INFORMATION
Thunderbirds Pinball (TAG)

22nd May 2018

This is an incomplete service manual. Much additional information, exploded diagrams and
schematic diagrams are yet to be finalised and added to this manual.

Any errors or omissions are accidental and unintentional, if found please report to us so we 
can amend the manual.

HEX files for the various smaller driver boards can be found at www.homepin.com 

Please see your authorised Homepin dealer for major software updates (if any).

 

http://www.homepin.com/


Thunderbirds Pinball (TAG)

Welcome to Thunderbirds Pinball! 

This machine is the result of five years of work often under the most 
arduous & taxing of situations. Naturally there is no single person 
responsible for the design and construction of this machine (and many 
more to come) so let’s call them “The Homepin Team”.

Homepin was formally started in 2013 by myself after several years 
making replacement pinball machine PCBs in my small home electronic 
workshop. My wife of 40 years Karen & I decided that we would start a 
factory in China and manufacture pinball machines.

Three years into the project Karen passed away and that created many 
serious financial and personal hurdles that had to be overcome. It also 
added a delay of more than a year to the initial time projections we had 
made to complete the Thunderbirds Pinball project.

I’m very pleased, and quite proud, to finally be able to say that our 
dreams of both building a viable, operational factory in another country 
and also a fully functional, modern pinball machine have come to fruition.

I owed it to Karen to finish what we had started together and I have now 
done that.

As a customer you have also helped us fulfil our sometimes seemingly 
unachievable goal and for that I sincerely thank every one of you. I also 
extend my gratitude to every member of The Homepin Team for their 
dedication.

I hope you enjoy playing our creation and appreciate the staggering 
amount of time and effort that has been expended to bring this very 
complex product to market.



Your Thunderbirds Pinball machine is a unique, hand made machine. No 
two are exactly alike because of this. We have tried to incorporate as 
many mechanical and electronic adjustments as possible so that your 
machine can be tailored and tweaked to give the best possible 
performance. Please ensure that you familiarise yourself with the 
operation and adjustments of the machine covered in the service manual 
to maximise your playing experience.

Best wishes for the future,

Mike Kalinowski

Director, Homepin Limited (HK)

Homepin offers our sincere thanks to the following companies and people
for their assistance or guiding ideas, no matter how small or large and in 
no particular order;

Bally, Williams, Stern & JJP Pinball companies 

All Homepin customers

ITV Studios London

Karen Kalinowski, Sid Y., Benjamin Heckendorn, Federico Barbato, Roger 
Burgin, Grant Higgins, Sascha VoskuIl, Amanda Sun, Edy, Mr X, James 
Shore, Andrew B., John Popaduik.

And no doubt a host of others that don’t come to mind right now!

Thunderbirds Pinball is dedicated 

to the memory of Karen



IMPORTANT GENERAL NOTES

Thunderbirds Pinball (TAG)

(1) After using the service menu to make any changes or adjustments it is wise 
to reboot the machine. Remnants of your actions scrolling through the menu 
items can corrupt the program currently loaded in RAM.

Random things have been noted after menu adjustments such as no music on 
game start, multiple balls being kicked into play and DMD display issues 
(possibly other random things as well). Safest to reboot after any menu access.

(2) For ball search to operate the ‘DOOR’ setting must be set to ‘NO’ and the 
‘ball search’ setting to 20 seconds. This is a small anomaly in the menu 
software and will be investigated. NOTE: These settings are applied 
automatically when using “Factory OEM” to reset all settings.

 

(3) It has been noted that the ball trough upkicker adjustment can differ with 
even slightly different mains supply voltages. The reason is the solenoids are 
all supplied from a 50 volt unregulated power rail and this actual voltage will 
vary considerably with even a small mains voltage fluctuation. It can measure 
anywhere between 60 and 76 volts.

Symptoms can vary from ‘takes several tries to kick out a ball’ to ‘kicks out two 
balls at random’.

The solution is to carefully adjust the 3 coil mounting bracket screws on the ball
trough coil bracket (arrowed below) and slide the entire coil and bracket up or 
down to find the best position. Usually, if the voltage is lower, we have found a 
lower position of the coil works more reliably.



2mm plastic spacer

Connect left & right rails with a 
4mm bolt using a 2mm spacer
between them.

Thunderbirds Pinball

Railway Join

June 2018



TAG initial unpacking & setup NOTES
PLEASE don’t skip any steps and PLEASE read it all!

(1) DO NOT cut the strap (or plastic wrap) securing the backbox to the cabinet (yet).

(2) Cut the straps securing the machine to the pallet and lay the machine bottom side 
down. Open the coin door and remove the coin box. Inside you will find the leg bolts, 
backbox bolts, power cable, balls and numerous other items. The key is tied to the 
plunger.

(3) Unpack the legs & feet (in the cardboard box strapped to the pallet) and screw the 
feet into the legs noting short threaded and longer threaded feet for front and back.

(4) With assistance, attach the legs to the cabinet.

(5) Now cut the backbox strap or plastic wrap and CAREFULLY raise the backbox 
taking care to ensure the cables are not pinched as you stand the headbox up.

(6) The key for the translite is in the usual place on a spring hook inside the coin door.
Use the key to unlock and remove the translite in the conventional way.

(7) Pull the latch on the top right side of the speaker/DMD panel UP and the panel 
will swing open. *CAUTION* - Hold pressure against the headbox as the panel 
swings out to prevent the headbox from folding forward.

(8) Fit BOTH backbox bolts and tighten firmly. These are required for electrical 
safety as well as mechanical security – NEVER operate the machine without these 
bolts fitted. These are also a requirement of our electrical approval for this machine.

(9) Dress the small split tubing on the left side away from the DMD panel hinges – DO
NOT attach this to any cable clamps as it will damage the wiring when folding the 
backbox (see picture below).

(10) Remove the transit packing from the Mole captive ball, the ball trough and the 
Tilt mechanism inside the door on the left hand wall of the machine.

(11) Unlatch the lockdown bar, slide out the glass and lift the playfield – lift and roll 
the playfield all the way towards you and swing it upright against the top of the 
headbox. (NOTE: NEVER, EVER place glass directly onto a tiled or concrete floor)
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(12) Have a GOOD look around inside the cabinet. Look for connectors or screws that
may have worked loose in transit. Look in the bottom of the cabinet for screws that 
may have shaken loose.

(13) While you have the playfield up check the tilt mechanism and adjust to your 
desired setting by loosening the lock nut and screwing the plumb bob up or down as 
required. Tighten the nut.

(14) Make sure all of the connectors going to the power transformer, the switch box 
on the right hand side and to the power supply PCB are all secure and the clear cover 
over the power supply is clipped in place.

(15) Confirm the flippers are set to the correct position and that the lock nut is tight. 
Check the adjustment of the EOS switches – DO NOT overlook this step.

(16) Lower the playfield and remove all of the protective plastic covering on the 
playfield and the playfield plastics. 

(17) Time to check that the mains supply voltage is correct for your country. Refer to 
the sticker near the switch box or the service manual and confirm the machine is set 
correctly. If it is correct, plug in the mains power lead to the IEC socket at the rear of 
the machine and secure the metal cover over the socket receiver box.

(18) Clean five (5) balls with the cleaning cloth supplied in the box of balls and place 
them into the machine – note: FIVE ONLY for Thunderbirds Pinball.

Your Thunderbirds Pinball is now setup and ready for take off!

 IMPORTANT NOTE

NEVER, EVER use any type of solvent to clean the playfield. 
A mild detergent or car polish is best and for really dirty or stubborn
areas Isopropyl Alcohol can be used. For minor scratches, Novus 
polish used as per the manufacturers instructions is recommended.



Program Update Instructions
July 2018

There are two ways of updating the firmware stored inside the 32 Bit PIC32 chip mounted 
on the daughterboard of the main MPU, H-0012.

 (1)
The first is to remove the plastic screw that retains the daughterboard and, using two hands,
wiggle the daughterboard towards you (away from the main board) as evenly as possible to
avoid damage to the connectors.

Return the module to your dealer and ask for a replacement module with a current version 
of the firmware installed (the dealer may update your module and return it).

Refit the module and secure with the plastic screw (snug only, don’t overtighten).

Power up the machine and make the factory setting adjustments as listed elsewhere in this 
manual to avoid unexpected operation of the machine.

 (2)
When a new version of software is released each Homepin Authorised Dealer will have a 
programming tool that allows for updating of the firmware in seconds without removing 
anything from the machine.

The dealer will plug in the programmer (as shown elsewhere in this manual) and power up 
the machine as normal. When the blue LED is flashing slowly on the programmer she will 
press and release the button on the programmer. The red LED on the programmer will light
for a few seconds as the program is updated.

When the red LED on the programming tool is extinguished the programming is finished. 
This usually only takes a few seconds.

Power off the machine and unplug the programming tool. Power the machine back on and 
make the factory setting adjustments as listed elsewhere in this manual to avoid unexpected
operation of the machine.
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TAG FACTORY SETTINGS 

(THESE SHOULD BE APPLIED AFTER ANY PROGRAM UPDATE) 

NOTE: These settings can be applied all at once by using “Factory OEM” in the service menu

USER SETTINGS       

FREE PLAY – YES   

COINS/CREDIT  - 1 

BALLS/GAME - 3

TILT MESSAGE - 2

MUSIC MODE - CLASSIC

FX VOLUME - 50%

MUSIC VOLUME - 50%

DOOR MESSAGE - NO

RESET HIGH SCORES – RESET UPON PROGRAM UPDATE TO AVOID 
CORRUPTION

BALL SEARCH AFTER - 20 SECOND

FIND TIMER - 4000

GAME SETTINGS

EXTRA BALLS - YES

POP BUMPERS - 6

BALL SAVE - 5 SECONDS

REPLAY VALUE - 20 MILLION

ALLOW REPLAY - YES

ALLOW MATCH - YES

ATTRACT VOICE - NO

EXTRA BALL AT - 10 HITS

AUTO REPLAY - 2 PERCENT

END CREDITS - YES



NO SCORE BALL - ON

RBALL LOCK DELAY - LONG

TARGET MODE - EASY

COIL SETTINGS

SLINGS - 4

POP BUMPERS - 8

AUTO PLUNGER - 9

BALL TROUGH - 4

ACCOUNTING*

CLEAR ACCOUNTS – CLEAR ALL WHEN FIRST SET UP

* The accounts settings are NOT affected if using “Factory OEM” reset.

10



11



HP12

HP12

HP12 HP12

HP12

11
11

22

1 1

3

10

10

10

10 x 2pcs

10

7

9 x 8pcs

7

4

6

5

4

88

R
u

b
b

e
r R

in
g

s

M
K

S
E

T

1
.1

1
5
 A

u
g
u
st 2

0
1
8







List of PCBs



J15 – J16 – J27 connections
INC: Direct switches 

Thunderbirds Pinball (TAG)

On main MPU

J27 – Flipper connection 

P1 – Left Flipper OUT, drive to flipper PCB (to IN on flipper PCB) blue/white
P2 – Right Flipper OUT, drive to flipper PCB (to IN on Flipper PCB) yellow/white
P3 – Left Flipper IN from flipper control PCB (from OUT on flipper PCB) blue
P4 – Right Flipper IN from flipper control PCB (from OUT on flipper PCB) yellow
P5 – Launch Warn signal IN from H-0029A (3 opto board) purple/white

J16 - Cabinet

P1 – Left Flipper IN from flipper opto board (cabinet push button) blue
P2 – Right Flipper IN from flipper opto board (cabinet push button) yellow
P3 – 5V N/C
P4 – Tilt IN from plumb bob green
P5 – Menu (switch on door PCB) (early builds was light blue) orange/white
P6 – Enter (switch on door PCB) grey

J15 - Cabinet

P1 – Coin IN (optically isolated – usually from coin mech) purple
P2 – Door (not used in TAG) N/C
P3 – Start IN (front cabinet button game start button) pink
P4 – Start Lamp OUT (LED mounted inside start button) (early builds was brown) red/white
P5 – 3V3 N/C
P6 – 5V red
P7 – Ground black
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Thunderbirds Pinball (TAG)

DC Motors

Pool Slide, Pool Lift & T2 Ramp 3RPM 3 x motors

The Hood swinging target 6RPM 1 x motor

The Mole (push up) 30RPM 1 x motor

The Mole (drill) 60RPM 1 x motor/gearbox

Shaker (proprietary Homepin) 2400RPM (unloaded)

Coils

Flipper HP-850/3000 2 x coils
(850T x 0.56mm – 3000T x 0.20mm)

Diverter HP-2-1000 1 x coil
(1000T x 0.45 – 1000T x 0.15)

General HP-26-1300 9 x coils*
(1300T x 0.45mm)

Solenoid JF-0530B 2 x coils
for trees 12VDC 300ma - 10mm stroke

*ball trough, shooter lane, knocker, up post, kickers x 2, pop bumpers x 3
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Operation & Adjustment of T2 ramp mechanism

Thunderbirds Pinball (TAG)

The T2 ramp is controlled by its own board, H-0039 and connected to this 
board are two small opto boards, both H-0041. One is the ‘ramp UP’ sensor 
and the other is ‘ramp DOWN’.

In normal operation, when the ramp is instructed by the MPU to move to the 
down position, the ramp motor is driven by the H-bridge circuit comprising 
MOSFETS Q1, 2, 3 & 4. 

There is a current sensing resistor, 10R 1/2W in series with the motor circuit 
and, should the ramp be obstructed by the ball in play, the voltage across this 
resistor rises and causes the ‘over current’ opto to conduct and trigger the 
microcontroller via pin 7. This causes the motor to reverse, travel to the up 
position and then drive to the down position again until the down opto is 
triggered thus completing the ‘ramp down’ cycle.

The down opto is adjusted via a small 2.5mm allen head screw accessible from
the top of the mechanism and it should be noted that if this adjustment is 
incorrect, the ramp may appear to cycle down, up, down and so on as the over 
current circuit comes into play BEFORE the limit (down) opto is triggered or, 
the ramp won’t reach the correct down position.
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Page Two

Turning the adjustment screw clockwise allows the ramp to travel further down 
before the down opto is triggered. To adjust the ramp position, it is suggested 
that this screw be adjusted several turns anti-clockwise which will cause the 
down opto to trigger too early, before the ramp has reached the down position. 

The ramp can then be cycled using the ‘TEST’ switch on H-0041 or the ‘ramp 
up/down’ commands in the service menu (solenoids) and this screw adjusted 
carefully to find the correct down position that is reached before the over 
current circuit operates.
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Operation & adjustment of Tracy Island mechanism

Thunderbirds Pinball (TAG)

Tracy Island mechanism is controlled by its own board, H-0020. Connected 
to this board are two small opto boards, both H-0041. One is the ‘launch 
UP’ sensor and the other is ‘launch DOWN’. Other sockets on this board 
connect to the ball landed IR sensor (marked as ball opto), the lift motor, 
pool motor, pool end sensor board and the red beacon & spot light.

In standby position the launch slide is in the down position and the pool is 
closed. The dot (full stop) on the small seven segment display (on H-0020) 
will be lit indicating the mechanism has reset correctly and is ready for 
operation.

ADJUSTMENTS

The launch up and down opto boards (H-0041) can be moved for 
adjustment by loosening the two screws, sliding the opto board to the 
desired position and tightening the two screws. CAUTION: do not 
overtighten the screws as the retaining plate is made from PETG (plastic) 
and too much force will strip the thread in this plate. ‘Snug’ is all that is 
needed for these.

The pool end positions can be adjusted by sliding the pool opto board (H-
0021) left or right as desired and tightening the two locknuts to hold it in the 
new position.

TESTS

This mechanism can be fully tested either in the pinball machine or on the 
workbench by applying 12 volts to pins 12V and GND marked on the edge 
connector of H-0020.

The mechanism has two test modes, (1) is the opto test and (2) is the full 
mechanism cycle test. The tests are accessed by pressing the “TEST” 
button on H-0020. This will cause the display to show a line in the middle 
(test mode). Once in test mode then press (and hold for 2 secs) either the 
DOWN or UP buttons.

(1) The five IR optos can be tested by pressing the “UP” switch for two 
seconds. Both motors will drive to a position that opens all optos.

As each opto beam is broken the corresponding number for that opto is 
displayed indicating that it is working correctly.
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Page Two

“1” - Launch UP opto

“2” - Launch DOWN opto

“3” - Pool OPEN opto

“4” - Pool CLOSED opto

“5” - Ball landed opto

Pressing the TEST switch again will reset the mechanism.

(2) The full mechanism test is initiated from test mode by pressing the 
DOWN switch. The mechanism will do a full cycle, sliding the pool open, 
raising the launch arm, lowering the launch arm and closing the pool. 

 NOTES

There are two triggers from the MPU that can activate Tracy Island. 

‘S.EJ’ means Soft Eject and this is activated when resetting the mechanism 
and during ball search. It can also be activated via the service menu in the 
machine under ‘SOLENOIDS’.

‘EJT’ means Full Eject and is activated when a ball lodges under the pool 
and multiball mode is in progress. 

The only difference between these modes is that the red beacon and the 
flashing under pool lamp are not activated in Soft Eject mode.
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