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Introduction:

Airsoft Electric Guns - a great way to get an awtmfiring airsoft gun in an efficient manner. Bdtugh simple in
naturethe mechbox, the powerplant of the AEG (Airsoft Eletric Gurg,more complicated than one would
imagine. Opening the mechbox is probably the singdst complicated experience with airsoft guns. AS@rs,
especially the beginners, are normally turned gfdpening the gearbox for fear of damaging therinatks of their
gun or rifle. Therefore they would rather turn kperts who know the innards of the gearbox. Thigdwer can get
pricey and the hassle of shipping and receiveieggtim is not worth it. In the following article glyearbox of an
Automatic Electric Gun will be opened to help thede would like to do their own mechbox upgrade.

Airsoft Tools: (As shown in the image below)

=

. small phillips screwdriver
2. flathead screwdrivers
3. lubrication (Silicon Gel)

4. white lithium grease (aDil Silicon Spray
5. No.10 Torx driver
6
7
8

. razor blade

. rag (to wipe out hands)
. clean surface to work on

Version 2 and 3 Gear Box note: Most airsoft electric guns come with version 2 or 3

Competely take the airsoft gun down in order talitate the removal of the gearbox from the AEG3sI This
process normally involves taking the pistol gripvioas well as a few pins, other miscellaneous @arts
sometimes the stock. Take note of the severahdissiections of the gearbox when it is being opg¢oeoid
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having the spring guide inside from flying off.

Take note that different manufactureres such assi@army (CA), ICS, TM and Tokyo Marui have diféet
designs for each mechboxes. The gearbox has tieratt sections, the upper and the lower halves.ufiper half
is slightly wider than the rest of the rifle's mboR parts. It has a long brass cylinder as we#l amall plastic piece
protruding from the nozzle, as shown in the imaglew. This section is houses the gearbox's cylingston and
thespring'sassembly. This is also where the compression fallees allowing the airsoft gun to fire at veloes#iof
about 280 fps (feet per second). As the rifletgger is pulled, the gears is spun by the AEG mptdiing the piston
back against the weight and pressure of the spfing.piston is then released with the full streraftthe spring
when the gears reach the end of the piston's t€b#n, it shoots forward compressing the air. Blivighen
channels through the cylinder and the air nozzihmg the0.2g BB pelletghrough the barrel and out of the
automatic electric gun.

The lower section of the automatic electric airg@arbox contains the trigger. Depending on whi&GArand
(CA, ICS, AE, or TM), this lower gearbox part iaffland has a small, metal/nylon bushings stickutgrom the
center of the gear. It is the home of the eledtecaipment as well as the three gears that makguh run.
Depending on the how is gearbox made, there wilinimgs protruding either either on the triggeitwor the back
of the gearbox. The wires at the bottom of the lg@ais what will supply the power to the motor.

When the trigger of the automatic electric rifleoidled, it sends small contacts inside the trigget feeding
electricity to the selector plate from the battérghen goes to the motor engaging the gearsengible piston is
pulled back releasing it against the pressureesfiting and causing it to compress and shoot EhthBugh the
barrel. If the electrical wirings are pulled andi@rsened, the AEG will obviously either work spdically or not
shoot at all since it is not getting its power dydpom the battery.

Airsoft Gearbox Takedown: The following is the separation automatic eleagun’'s gearbox.

1. Unscrew the 4 phillips screws on the mechboxrantember where each go. (NOTE: Also remember where
all the 8 screws holding the mechbox together &eed. They differ in lengths and some have waghers

2. Take the 4 torx screws out. The screws are maskiddXs in the left image below. The screws shdugd
removed so that the first one taken out is fromnibezle, and the last one from back of the geard®.TE:
The back is where the spring pressure is the ggBate

3. Keep the two halves pressed together until%A&E and READY to split gearbox apart since there i
always pressure the whole time it is assembled.

4. When all the screws are removed, it is not reaadgkedown the gearbox. It still needs to be digrfu
separated in half.

5. Take a flathead screwdriver and locate the triggel the motor opening. The gap in between wilided to
initiate the separation. Place the screwdrivehengeparation.

6. When the two halves begin to separate, take d sanawdriver and insert it into the whole in thack of
the gearbox. This is the spring guide.

7. Push down on the front of the screwdriver oneesitrewdriver is in keeping the spring guide incthe&hile
the mechbox is being opened

8. With some help, try to press down on the tophefaylinder.

9. Before opening the gearbox, take a thin pieagi and reach through the motor hole. Try to thel anti-
reversal latch off of the bevel gear. This willoall the internals to come to a resting position.

10.Proceed with the separation of the gearbox. (EtQfere is a point where popping sounds will bartie
This is the sound of the gearbox internals sepagati



At this point, the gearbox of the automatic elecairsoft gun is now opened. This is the point whene ups or
upgrades can be performed if necessary. If doing sorecommended to purchase a good tune-ugukit as a
Systema MP5 Full Tune Up Kiit working with an MP5 to save the hassle of pasihg small items separately.

The following are the internal parts of the mechbexvell as a brief description each.

Shims: This is the most overlooked part of the gearboxrdgare should be taken into account when hanttisg
part. This small metal washers serve as devicesdnly space the gears and the bushings. Shimsicomaeous
sizes making it easy for users to gauge how mamgéan between the gears and the bushings. Nagarghims
causes stripped gears due to too many points eédcbrOn the other hand, too many shims can cagkep due to
the tight space it creates between the gears anoutshings. Take note that it is necessary toime-gte gearbox
when the gears, bushings, and/or the mechbox sbed to be replaced.

Be mindful of the shims as the gearbox is beingoedpopened because, as mentioned earlier, theliar@nd

tiny. Once the top half of the gearbox is openkdy will either stay on the axles, come off thelbngs, or pop off
inside the mechbox. Inspect any of them in thedtoghe three bushings. The bushings are the themep of plastic
that fit into the axle and inside of the spin. Tleeg in both halves of the gearbox shown in thietimage below. It
is sometimes hard to inspect for the shims in thehings since they can look exactly like a pathefthree
bushings' surfaces. Also carefully examine any shimt may have fallen out of the mechbox. If argyfaund,
place them back on the the axel where they belong.

Tappet Plate: Attached to the air nozzle, the tappet is a lomghklpiece of plastic containing an "arm" near the
back. It engages the sector gear and the semealat located in the front where the air nozzie ifito. When
removing the tappet plate, take a note that trseeaesimall spring on the bottom, near the middl&eTextra care
with this spring when taken out for if it gets logte tappet will not function correctly when thengs shot.

Spring: The spring will now be removed. Gently lift up dretspring guide where the screwdriver is inseméal i
It will rise straight up. Allow the spring to relaxhile lifting to relieve any pressure in the meckbAs shown in
the left image below the spring is still intact hayits spring guide lifted out. Gently remove 8m@ing out as well
aspistonfrom the inside of theylinder. They are both attached to each other. Place #séthe and pull the
cylinder/tappet out. On the tappet plate, theespring that maintans the resistance. This sprasgls to be
removed. Keeping a finger on top fo the spring,itibff the metal post on the gearbox using a sarater. When
the spring is out, pull up on the cylincer and t®the top of it to take out the entire cylinded aappet plate
assembly. Now place them aside with the springid@r assembly that was just taken out.
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The Gears: The three gears propelling the mechanical forad@futomatic electric airsoft guns will now be
discussed. There are three of them which are ttersgear, the bevel gear, and the spur gear.

Thesector gear: This gear creates the final amount of necessaquéoto pull the spring back. It contains large and
clearly defined teeth that directly engages thtopias well as a small rack on the underside whish engages the
spur gear. To get a better picture, scroll dowthenimages below. The sector gear also has a soialbn the

inside of the first larger rack that works with tia@pet plate allowing it to function. It also llasmall oval-shaped
nub under the gear that engages the cut-off |évisra necessity to retain the proper semi-autction.

Thebevel gear: This gear contains three set of teeth in it. Th&t 8et is the long-circular rack of teeth thaedily
engages with the motor creating the initial stemaneasing the torque. The second set is the “isplrteeth that
engage with the spur gear. Lastly, the wave-lilke¢ht¢hat engages the anti-reversal latch. Thisiggalaced in the
right-half wall of the mechbox with the large, flatrcular side up.

Thespur gear: This gear contains two sets of teeth. The largéh@two directly engages the bevel gear. The
smaller one engages the uderside of the sector Geadarge flat-side rests against the left-halflwf the
mechbox.

With the basic details about the gears as welha®ther small parts of the gearbox, it is now yeadurther take
the mechbox down. Starting with the bevel gear.rJlfong it, look for any shims that may be on thashings
underneath it. Remember to keep the shims on thes g@nce the gear is lifted, the anti-reversahlad underneath
the bevel gear. Take note how this and the sprimgdegare placed to make it easy when putting thioagk
together. Now, lift out the sector gear which is thpmost gear. Look for shims around the bushmbpdace them
where they belong. Finally, lift the spur gear cAg.mentioned above, this is the gear that traagfewer from the
motor to the piston. Again, keep a lookout for shim



The Bushing-'s These may be one of the easily forgotten parteefjearbox. They are circular nylon/metal pieces
containing small holes in them. The axles of thergare kept in place by these small holes. Theyhgreat
importance because they prevent stress and friatien the gears turn.

The Selector Plate: This is what controls the different firing modédloe gun. In Verions 2 or Version 3 gearbox,
this is located outside. It pushes on contact énntiddle of the gearbox. It also determines whetieicut-off lever
works properly or not depending on its location.

The selector plate is physically repostioned dependn the selected mode. On the safe mode, teeteelplate is
not in contact with any gears. It engages a sraaélf that controls the safety lever controlling titigger assembly.
It blocks the trigger and preventing the gun toath®n the semi mode, the selector plate positibasut off lever.
It engages with the sector gear for each shot lemdinally, on the full-auto mode, the cut-offde is positioned
so that it cannot be engaged. This allows the guwhoot continuou8.2g BB pelletavhile holding the trigger.

Take the bushings out from the lower half. It i8 ppssible to lift the bushings out of the gureef the selector
plate on the back of the mechbox stops from getbrane of the bushings. This is possible by hgdire
remaining components in place, especially the étiggechanism and pull out the bushings. Sometineehtshings
may not be accessible so further disassemblingbaayeeded from the back side to reach the busnings.

Looking at the bottom half of the gearbox, by tbealtion of the selector plateking the spring outhdugh it is
easy to remove, be careful since it is very snialdo so, place a finger to prevent it from flyiof§. Then with a
small screwdriver, pull back on one of the enddaRothe gearbox halfway over in order to seernbkgle part of it.
A screw holding the black lever is in place. Loakat the right image below, this screw is locatedh right.
Screw it out and pry off the top arm. Take a ndtkaw the spring is placed and lift it out. Puletlever out from
the bottom side. Now, the metal lever that thergpwas pressing against needs to be removed. §o,demove
the single screw that is holding the metal down ti@npicture below, it is the screw on the lefesidlhe lever is
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fitted in there fairly well, so it may be somewldficult to take it out just keep a finger on ttrggger assembly
when the metal lever is being removed. Flip thelg®aonce again in order to slide the selectorepbait.

Sliding out the selector plate clears up some sfradeushings. It is now ready to remove them. Talserewdriver
that fits the hole of the bushings and push orfritra the bottom. Be sure to hold onto the triggechanism
because it may come undone.

]y
e ib
¥

L BT

At this point all of the internals of the gearbawk been taken down. The pistons will now be disedis

ThePiston: The piston's body comprises of small teeth thgagas the sector gear. The sector gear is what pull
back against the tension of the spring. Theresis alreinforced metal tooth that stresses fronsphieg as the
gears disengage the teeth. This allows the firingepistion. Also, there are guide rails on tike ©f the piston
that fits onto the small rail on the wall of theageox keeping the piston's teeth in place. Thepis directly
coupled with the piston head, although it doeshmotever have anything to do with the compressed air

The Piston Head: This part is the third part that couples with tiygnder for compression. The head is screwed to
the front of the piston with a bolt. It catches atah spacer inside, holding the spring down. b &seps it from
wobbling. The piston head may be several smallshotethe front side depending on whether it i9aksor
upgraded. Air goes in through these holes and lelfasd the o-ring on the piston head to fully egegthe wall of
the cynlinder.

The piston head is covered in plastic with thewdreide. When unscrewing it, first take a shaiqi tuch as a
cutter and carve the out center of the piston todaxuining the round shape of the piston headskasvn in the
right image below). Once the screw is visiblesihow ready to unscrew the piston head from themidhe O-
ring of behind the piston head will come loose.fiiss fine to leave the ring clinging on the hel¢hen the piston
head is free from the piston, the spring can nowuked right out of the piston body.

Reassembly at this point can now begin. Wipe allgtease off the O-ring and the piston head flisén, reattach
the piston head to the piston. The metal spadéersreinserted back. There is a metal nub stickutgf it that

goes into the hole inside the piston. Line up thib, insert the metal spacer, and screw it in uinslin the hole.

Get the oldspringand insert the flat end back into the positiomghily screw the piston head back on. Take the old
spring out and replace it with a new one contai@immjastic washer. Now, it is possible to placesieng assembly
to the side once again.



With the bottom half of the airsoft gearbox, plalee selector plate back on by inserting it into gt where it
belongs. Reattach thmevel geausing the steps above in the reverse order. Inb&abottom half of the lever from
the bottom. Put the spring on, put the top-halkbat and screw it back in. Put the black lever baicland reinstall
the metal arm. Place the small spring back in ptacthe selector plate.

Flip the mechbox over. Wipe off any remaining geetisat may have been in the place where the geaas well

as in the piston groove. Then, insert the metahimgs in to the three holes. Gently push them lacising the
hands only. Avoid warping or bending of the inner of the bushings in any way, if possible. Thergeae now
ready to be placed back in. Start with the spur.g&@h some white lithium grease, apply some ®ghim and the
axle itself, as well as the bushing opening. Showthe left image below, the white lithium greaseda Silicon
Sprayis being applied. Once applied, the gear should @and rotate easily. The bevel gear is next tolhep.
Clean off the grease from the old anti-revers@hand apply a new coat. Then, reinsert it intodteptacle
making sure the spring is positioned correctiymwdéded, wipe off the old grease from the spur gedrapply a new
coat as well. Next, apply some white lithium orfte bushings and the gear axle and put it backpiiaie so that it
meshes with the spur gear.

At this point, it is possible to turn the bevel g&aely in the counterclockwise direction. Thidiirn the spur
gear as well. Turning the gear in the oppositectiva should cause the gears to stop turning whiitsi the anti-
reversal latch. Turn the bevel gear until it halen leave the gear in that position. Apply s@ileon Geland
insert thesector gear

LUBE WITH WHITE LITHIUM

The cylinder can now go back in using the oppasitéion that was used to remove it. Reattach thegpack
once in place. The tip of the tappet should resagginst the axle of treector gearPut some lube gel around the
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head of the piston making sure to hit the wholer@-rAlso, apply some to the 2 grooves along the sif the
piston. Insert the piston back into the cylindethvthe new spring in place making sure that theg lip with the
grooves in the gearbox properly. Note that sprangstightly coiled at one end. This is the end wltBe piston
goes in. DO NOT compress the spring and put thegguide in place yet.

Test out the compression of the cylinder by putarfqger over the nozzle end, pull ghistonout until the piston
head is just inside the cylinder, then try to ptighpiston back in. Its head should form a tiglal 8éth the cylinder
and the piston should not push all the way forwaittl the finger in the nozzle. If it can move fomgdaeasily, check
the piston head to make sure it is correctly reab$ed. Also check to make sure that the nozzle magewell

when the tapped is moved. Tlappet platdocks into the nozzle. Although if it becomes saped, the gearbox can
be reassemble still but the BBs cannot be chambmedctly when the gun is fired.

Here is one suggestion to facilitate the reassenitgply white lihium (orQil Silicon Spray to the tops of the axel
of the gears and place the metal bushings on rem@mgito put them on so that the wider side ihatitottom.
This will greatly facilitate the placement of trapthalf of the gearbox back on. Make sure the Imgsbin the sector
gear is on TOP of the arm of the tappet plate.ifrtegge on the right hand below shows how the bushshguld
look like when it it back on.

Wipe the top half of the gearbox and wipe the gredE Then, apply new grease in the groove ofdiston as well
as a small amount on top of the anti-reversal latch
BUSHINGS BACK IN PLAC

Airsoft Rifle Gearbox Reassembly: Here, reassembly takes place. Start with the cessprn of the spring and the
reinsertion of the spring guide back into positibhe pistonshould be placed all the way inside of the cylmdée
spring guide contains 2 tabs on the behind it. Epes directly up and down into the airsoft gearbalves.
Reinsert the screwdriver back into the spring gugshel with some help, apply pressure in the sammnerahat was
done when taking the gearbox apart. Start to glae¢op half of the mechbox back onto the bottoth kghen

both are aligned, use a finger to go through trenoy of the cylinder of the gearbox and hold ipasition. Then,
further secure the top half into position.

Here are 5 things to look for when performing taisk:

1. Each of the threlushingsmust be centered in their holes

2. The anti-reversal latch must go into its hole

3. The black lever (which is the safety for the @irguns) must actually be inside the mechbox. Dube
spring tension on that lever, it may be rotated Wigame, stopping the mechbox halves from meeting. T
to fully close the front (nozzle end) of the gearifiost. Check the black safety lever, and make suis
pushed up inside the it.

4. Check each of the bushings and adjust them Blightthat they are in their holes. Use a screvedrig do

8



SO.
5. If necessary, move the anti-reversal latch anbarder to get it into its proper place.

Closure: Finally, remove the screwdriver and stop applyngssure on the spring guide.

Troubleshooting: Check to see if there are any gaps in betweenalve$ of the gearbox. This is a sign that it is
not fully closed. If so follow these directions:

1. Anti-reversal latch
2. Each of the gear bushings
3. The black safety lever.

If the first three is fine, reopen the mechbox apdn reapplying pressure with the screwdriver engpring guide,
look for:

4. The trigger assembly - make sure it is layiad. fl

5. The tappet plate arm - make sure it is undeséuotor gear bushing

6. Thecylinder head there is a hole in the head that part of thehhbex where it goes into.
7. Spring guide- make sure the tab is facing straight up.

8. Bushings - make sure they are all of the wayrdow

Then, make sure that the wider end of the buslspwn. Reattempt to seat the top half upon goovgncthis
checklist. Then, disassemble the gears if it de¢swork and start over. When everything is goothstall all the 8
screws in the order they were removed. Startingnatint the 4 Torx screws first. Check the trigged aee that it is
able to pull just as if it was back in the rifldid® the selector plate on the backside of the fmexhThe gun would
get into the safety mode disengaging the trigger.

When all of these steps are correctly followeds thill ensure a proper management of the autonedtric gun
mechbox.
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