Tuning Up B18-19

(Also the Gamo 220-440-880-1000 and shadow series)
This will also apple to almost all Gamo clones
1/13/01 revised 3/26/04 

CDT22@Frontier.com
Please read this in it’s entirety before beginning the project.
Important: If you do not possess some mechanical and tool skills, or do not have the correct tools needed to do this project safely, don’t. Remember, unless done properly, it can be dangerous. If in doubt, it would better left to a professional
This was put together for the person that likes hands on experience that is handy with some basic tools, and with some mechanical ability. None of this procedure is unique to me. I take no credit for any of the following. This is a compilation of work and suggestions of many knowledgeable (expert) air gunners, and that is where the credit should be directed. This can be applied to the B18-19 as well as the Gamo 220-440 and 880 as well as most of their clones, however the basic principles would apply to most springer airguns I would think.

The first step of course is disassembly. It is important to use a spring compressor for disassembly and assembly. Keep in mind that there is a tremendous amount of pressure here and up to 4inches of relief before the spring is completely decompressed. There are several places that describe constructing one. I built my own and it works well, however I kinda over did it. Much stronger that needed, but much safer too. 

Below are the steps for disassembly

Steps to tear down 
1. Remove two stock screws at the forearm. Remove trigger guard screws and pull out the trigger guard.
2. Separate the action and stock, and remove the plastic end cap.

3. Remove barrel block pivot bolt and separate the block from the receiver's forks
4. Maneuver the cocking arm extension (the cocking shoe) out of the sliding block and receiver (and piston). This shouldn't be hard. If it doesn’t work, go to the next step.

5. Remove the (e) sliding block spring and (c) E-clip. The barrel (with cocking arm) is now separated from the receiver.

6. Remove the large screw (b) that holds the trigger block to the receiver (can be done with an adjustable wrench). The trigger block will not be free yet.

7. WITH A SPRING COMPRESSOR IN PLACE, and slightly compressed, punch out the Lock Pin (a). This does not require much force (light tapping will do). Slowly back up the spring compressor to release the pressure on the spring. The travel is about 2 inches, and now the spring should be decompressed.

8. Remove the Rear spring guide (l) and pull out spring. The trigger block can be removed now. The front spring guide (actually not a spring guide but a tophat) will come out on its own. Use a small screwdriver or similar tool and work in the slot to get the piston out of the receiver. It does need some hard pull. The yellow ring on end of the piston is the seal.

9. The rear sight can be removed by taking out the two screws from the top and the Elevation knob.
10. To remove the butt pad take out the two wood screws. This is only necessary if your intensions are to also work on the stock.


11. NOTE: This is based on a BEC B18. From other people's posting, it seems to me the new XS-B18/19 does not have the (k) Spring Locating Block (correct me if I'm wrong). So the spring on the new XS-B18 is longer than the one on BEC- B18, with additional length of this block size. This also makes the new XS-B18/19 more powerful.

12. The Barrel block pivot has two plastic shims and a sleeve, shown pushed out in the picture.

You should have everything in front of you by now.
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Are ya still with me?????   Great……

First, clean as well as possible any grease and loose particles from all the metal parts. I used mineral spirits, but any paint thinner will do. DO NOT USE LAQUOR THINNERS or ACETONES. This applies to all of the parts and especially the stock and any plastic or composite parts. 

                                                  TRIGGER ASSEMBLY

 
15a 1" TRIGGER PIN                                             15b CIRCLIPS x 4 
15c TRIGGER BODY                                             15d SEAR 
15e STRUT                                                              15f TRIGGER PULL 
15g SAFETY CATCH                                             15h SEAR PIN 
15l FAT TRIGGER PULL PIN                                15m SEAR SPRING 
15n STRUT SPRING                                                15p SAFETY SPRING                                                         15j LONG TRIGGER PULL PIN                            15k SHORT TRIGGER PULL Pin 
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Just in case you got brave………..sorry this is the only trigger diagram I could find.  It’s not good one but should give you a general idea of how it is assembled


                                                             The trigger assembly

Replacing the factory trigger blade with the GRT-III trigger blade is the best alternative. It’s a simple drop-in solution that resolves all of the B-19 and Gamo trigger issues. Check here.

http://www.charliedatuna.com/GRT-III%20Trigger%20New.htm
However, for those that wish to get a little experience with the trigger.

We’re going to do this first because of the drying time and drip drying time involved. As it is drying, you can do the rest of the stuff.

Unless you really know what you are doing, I suggest that you do not disassemble it. There is no real reason to. However, to make a smoother operating trigger there are some things you can do. 

I took a whet stone and polished the latching lip on the seer to an almost mirror finish. (This does not require disassembly, see diagram) It doesn’t take much, as it is such a small area. I took care not to bevel the edges, keeping them sharp. Other than that, I did no modifications to the trigger.

Next, wash out the trigger assy. with mineral spirits or paint thinner. Do a thorough job here using a small paint brush to work around inside it as best as possible. Don’t leave any brush bristles behind. If it is possible, use compressed air to blow it out. If it’s not, wipe as dry as possible and set it aside to dry by evaporation for awhile. You could, with care, even dry it with a hair dryer. After it is dried out, saturate it with Gene Sundays Mystery Oil.  (Explained later)  Hang it somewhere to drip dry for a short while. This may not sound like much, but believe me, you’ll see the difference.

The receiver

We are going start by working on the receiver. This is probably the most critical part of the airgun and great attention should be applied here. I’ve come to realize that this is the heart of the system. It is time consuming and takes a little patience but well worth the time and effort.

First we need to remove all of the rough edges in the stamped out areas. That is the areas where all of the stamped out slots and holes are. We want to sand these areas so that there is a slight bevel and that there are no sharp edges. I did this using 220 grit Silicone Carbide sandpaper (wet or dry paper) available at any hardware store. You can also use a Dremel tool or the equivalent with the right attachments if care is taken, however I did mine by hand. Take care not to scratch the areas of the receiver that are visible on the top. Sand only the edges of the stamped areas both on the inside and outside as well as the surfaces in the rounded corners. The reasoning here is two fold: 1-a much smoother mechanical operation and 2- if installing a new seal, it will help to prevent damaging it when installing the piston. 

The next thing I did was to take some 220 paper and sanded the inside of the chamber from the top to the compression chamber to just past the bottom of the long slot (cocking slot). Do not sand past that area. I did this with an up and down motion, then after it was clean, using a piece of dowel with a slit in it and 220 paper cut about 2 inches wide and a drill, honed it out some in a circular mode. Not a lot, just enough to break up the vertical scratches some. After you are done with this stage, wash it out to remove all of the grit and crud we have broken loose. I used just plain dish washing detergent and water, rinsing it several times with just water.

Now we move down to the compression chamber area of the receiver. That is the part of the chamber below the long slot. For this area, I used a Brake Cylinder Hone with 220 then 400 grit stones. Do not use anything above 400 grit stones as you do not want a highly polished surface in this area. Hones are inexpensive and do a great job. If you have a mechanic friend he will probably have one as they are a pretty common tool. Keep in mind if you purchase one, that they come in both 2 stone and 3 stone. You will want to use the three stone one as it will have three points of contact in the cylinder and it will provide a more even machining and be much easier to control. You will have to make an extension so that it will reach the bottom. I made mine from  PVC tubing for a toilet or sink water inlet. Less than a buck. Chuck this into an electric drill, using a soapy water solution as a lubricant, hone the compression area in an up and down manner to create a cross hatch pattern at a low speed. It will be a lot easier to control the hone at a lower speed. This cross hatch pattern provides for a better uniform sealing surface and even lubrication for the seal and piston. Be careful not to back the hone out to far when it is turning, because the hone will catch in the long slot and will undoubtedly break the stone.

After finishing the honing, wash out the receiver thoroughly with soap and water, rinsing well. With a clean white cotton rag, (and compressed air if you have it) wipe out all of the moisture and any remaining particulates. When it’s clean inside, the white rag should be as clean when you take it out as when you put it in. The emphases is on the compression chamber here, but keep in mind, when you install a new seal, any foreign matter will be pushed down into the compressing chamber as you install the piston with the seal, including any grit, filings and dirt that can damage the seal. 

The piston
Now to the piston…I suggest installing a new Apex seal, but if it looks good, ok. That’s up to you.

If replacing the seal, pry it off with a small screw driver. Apply the same methods as used on the receiver for deburring and sanding surfaces inside and out on the piston, paying attention to the long slot and the notch at the rear. Assuming you are replacing the seal, polish the area where the rear of the seal seats against the front of the piston and the beveled area in the center that hold the seal in using first 220 grit paper then 400 grit paper.

 Do the same thing to the outside of the barrel of the piston using 220 grit removing any sharp edges. DO NOT polish this area smooth as you want it to retain and hold lubes. Scrape or clean as well as possible any residue inside at the bottom of the piston. Wash and dry thoroughly inside and out. 

The Spring
Whether or not you are replacing the spring, using first 220 grit, then 400 grit paper, polish the ends of the spring to a very smooth finish on a flat surface. Be sure to remove the sharp edges where the spring ends have been cut. The logic here is that as the spring is being compressed when cocking and decompressed when fired, the spring will be twisting and untwisting on the bases that it sets, both at the top and bottom (or at the point of least resistance). This will reduce friction, however little, at those points, especially when lubed later. Wash this good using mineral spirits or paint thinner. See notes.
Tophat 

(Sometimes called the bottom spring guide)

The tophat (sometimes called the lower spring guide), is not actually a spring guide but rather a weight. However, it does perform the principles of a spring guide in a sense and does help to keep the spring centered at that point. It should be noted that in some cases there is no tophat, but in my opinion, without one (and it’s added weight) it lowers the performance of the gun. That extra oomph I’m sure makes a difference in velocity. One of my guns, the .22 came without one and the .177 came with one. Rather than use a stock tophat, I had Gene Sunday at G&L Airgun Repair custom make me two new ones, made out of 464 NAVEL brass to the ID measurements of the springs and the ID measurements of the piston. Very inexpensive and it does make a difference. 
If you are going to use your stock tophat, lightly sand the outer surfaces. Polish the face and spring seat surface. The logic here is that the face of the tophat gets either Molyed or tarred (as well as the spring) and this face makes contact with the inside bottom of the piston. These two polished surfaces help to reduce spring torque. The seal requires very little lubrication. If these two surfaces were perfectly smooth, the lubricants would have a difficult time moving about. Finish cleaning and add it to the pile.

Spring Guide (top) and Spring locating block
Now to the spring guide…

Not much here, just sand with 220 and clean removing any rough edges on the end of the guide. Clean the locating block. There isn’t too much you can do with it.

Cocking arm and sliding block

Regarding the sliding block…using 400 paper, smooth the edges on the track that pivot rides in to a smooth finish.

On the cocking arm extension, clean off all of the rough edges to a smooth finish, removing all of the burrs from the front part that goes up into the receiver that compresses the spring (the cocking foot) with a fine file if necessary, then 220 paper. Be careful not to file too much, just enough to be able to clean up any roughness.

The Barrel

Now, let’s take a quick look at the barrel before we put it back on.  It’s a little easier to work on it while it is off. I did a couple of things here. First, I did a through cleaning (strip cleaning) of the barrel by using a nylon barrel brush and GooGone, moving back and forth the full length of the barrel several times.  Then I run some patches through it. I did this several times alternating back and forth until the final patch was clean on the final pass. Note: Strip cleaning needs to be done very seldom and usually after every 5000 pellets or so.  Clean the barrel only when really needed as it takes a long time to “re-season” a barrel. Normal cleaning would be using patches and GooGone only and then only if needed.

Then I checked the choke and crown. I pushed a pellet through the barrel from the breech end. It was just a little tight about half way down and just at the end of the muzzle on both guns but I didn’t think it was overly so. I decided to do just a bit of work on it anyhow. I used wad cutter pellets and Soft Scrub. (There are some products out there just for this.) Coating the pellets with Soft Scrub I pushed several through. It didn’t seem to make much improvement, (however, after I assembled the gun, I coated a few (about 10) more pellets and shot them through and that did help).  I believe that the expansion of the skirt due to the pressure behind it makes the difference.

The next thing I did was worked on the crown a little. First, insert a pellet into the muzzle with the skirt facing out.  Backwards if you will. Push it just past the opening.  The logic here is to prevent any steel particles from getting down into the barrel. Then take a brass Phillips Head screw with a head just a little larger that the bore, being sure that the slots do not come in contact with the rifling, and chuck it into a variable speed drill. In my case, I went to the auto parts store and bought 2 grades of valve grinding compound, medium and polishing. I first used the medium grade applying a slow even pressure on the muzzle. Important; take care to keep the drill as straight as possible. I then did the same with the polishing compound. Now take a small piece of 600 grit wet/dry emery cloth and make it into a cone small enough to insert into the muzzle. It needs only go in a short distance, and then twist it back and forth lightly to clean off any edges. Now to check for any burring that may be present, take a Q-Tip and insert it into the barrel and withdraw it.  If you see and cotton fibers left behind, there is still a problem. Polish it again until there are no more fibers.

Now from the breech end push out the pellet that you put in, and then run a couple of patches through it (maybe even some GooGone and clean patches again).

OK…We’re ready for assembly.
Assembly is pretty much straight forward, or should I say backwards from the disassembly as directed above. What I am going to do is direct attention to lubing during assembly. I cannot express to you the importance of over lubing.  DO NOT OVER LUBE. It can be said that in the case of springer’s, it is probably best to under lube than over lube. It won’t blow up on ya fer sure, no dieseling, save seal life, and a far better shooting gun over all.

Install the new seal on the piston (if you are installing a new seal) using either a 100% pure silicone oil or if that isn’t available a pure 100% silicone dielectric grease such as PermaTex 100% silicone tune-up grease or VersaChem 100% Silicone grease. Any brand will do. They are available at any auto parts store. We will use this for installing a new seal or using the old seal. Put a real fine coat of silicone on the face of the seat of the piston.  (I do mean fine, just a film). On the inside surface of the seal (the tapered part in the center), apply a film of grease. Now work the seal onto the piston. It will go with some effort. 

Now apply a thin film of the grease around the outer edge of the seal (the sealing rim or edge). Again, a very thin film. Set this aside for the moment.

Take the receiver and again apply a fine coat of SuperLube w/ PTFE or a similar product to the inside of the tube distributing it uniformly the whole length. I used a clean rag and dowel to spread it around, and then I used another clean rag to make sure there was no excess. Remember, it doesn’t take much, just a film.

Now we are ready to assemble the receiver and piston. Care must be taken here so as not to damage the seal during assembly. First apply a thin, again thin coat of Moly grease (remember, a little moly goes a long way) to the outside of the piston, taking care not to get any on the seal. Carefully insert the seal end of the piston into the receiver making sure to align the long slot on the piston with the long slot (cocking slot) on the receiver. It doesn’t have to be exact, just somewhat close. You can center it after it is installed all the way in. Carefully compress the seal into the chamber at the edges of the stamped out areas as it is going in. This was the reason for sanding down those inner stamped areas, no sharp edges to damage the seal as well as smoother operation. Installing the piston may be tight, especially with a new seal. I used a 3/4 inch piece of dowel inside the piston and carefully tapped it in with a hammer. Tap it down in until it reaches home.  Ok…the hard part is done.

Now lightly lube the tophat with Moly all over including on the face. A little, and I do mean little extra can go on the face as this will assist in providing future lubrication for the piston and seal. Drop the tophat into the piston with the stem facing out or toward the opening.

Take the top spring guide and apply a thin coat of Moly to the outside surface and insert it into the spring locating block.  Now comes the dirty part, but remember, ya only gotta do it once.

Take the Maccari Heavy Tar and coat the outside of the spring. How much is a question of debate. The objective of the Heavy Tar is to reduce or eliminate the heavy spring twang and shock. Too much, and it will slow down the velocity, too little, and you loose smoothness that you want to acquire and still have some spring shock and twang. I stood the spring on end and coated the outside being careful not to get much on the inside. I applied a liberal amount but was careful not to overdo it. Lube it so that the heavy tar strings lightly from coil to coil. Add a little Moly on the spring ends that you polished.

Now take your trigger assembly and wipe off any excess lube that might be hanging. I used a clean rag and just patted everything dry on the outside surface. Then I turned the trigger adjusting screw in until it bottomed out. It’s a small screw setting behind the trigger. This will shorten the trigger pull length.

Install the spring into the receiver and using your spring compressor, reassemble the receiver, installing the trigger assembly as you go. Be sure that you raise the seer up over the top of the receiver while you slide the trigger assembly forward as you install the trigger assembly and that the small spring (which is just hanging there on the side if you didn’t take it off) does not get caught between the receiver and trigger assembly during assembly.

When installing the Cocking Arm Extension and Sliding Block apply some Moly on the edge of the long stamped out guide (cocking slot) as well as the nubby part that compresses the spring (the cocking foot) that you filed and cleaned.

Apply a film of Moly on both sides of the slide and little pivot post on the cocking arm extension. Ditto for the latching assembly on the barrel taking care not to get any in the exhaust port or the barrel.

Install the Barrel assembly to the action and adjust the pivot by tightening the pivot bolt to a point that the barrel will stay in place where ever you put it.

Install the stock.

Always be sure that you have a pellet in the chamber when shooting the gun. Do not “dry fire” it.

When you cock the rifle the first time, the seal may squeal at you (especially a new seal). That’s ok.

After cocking and firing it a few times, if the seal is still squeaking, remove the stock and drop 1 drop (that’s one drop) of Gene Sundays Mystery Oil on each side of the piston at the long slot closest to the front of the piston and stand it on the barrel end for a few minutes so that it can weep its way down to the sealing surface area. Again, do not over lube. I dabbed a tooth pick into the lube and applied one drop on each side. A few more shots and the seal squeal will be gone. If you didn’t over lube it, it won’t bark at you either the first few times that you shoot it. Keep in mind, that with the passing of time with a new seal, the velocity will improve as the seal sets or breaks in. This will take anywhere from a few hundred to as many as a thousand shots. Just know that it will improve with age. When finished, you will think it is a different gun.

With everything assembled and checked, out into the woods I went to do a little target practice or more importantly, pump about 50 pellets through it. I wanted to be sure that all was ok before the final step.

LocTite

And now for the final step. Make sure that you are satisfied with your results before advancing to the next step.  That’s why we just put some rounds through the gun. 

There are a several reasons for gun inaccuracy, especially with a scope. Two of the major contributors of this are one: there is a tendency for the barrel to become loose at the pivot, and two: the stock has a tendency to loosen from the gun. Let’s take the loose barrel pivot first. The barrel after cocked should not flop around but should pretty much stay in any position that you put it, but not be tight. It may move a little, but should not just fall. The point here is to eliminate any side play. The barrel pivot securing bolt will almost definitely become loose after awhile. 

The second thing being the stock mounting screws. Those are the two screws at the front of the stock and the screw that sets behind the trigger. The shock and recoil will most certainly cause these screws to loosen after a period of time and you won’t even notice it. You may not even feel it trying to wiggle it with your hands.

The solution (and preventative measure) is securing these screws with LocTite. It can be purchased anywhere and is inexpensive. You want LocTite Blue. It is the medium grade. Do Not Use The Red. Red LocTite can be difficult if you need to remove the screws. The pivot screw must be done first. Adjust the pivot screw so it feels as described above. With a pencil, make a mark on the pivot that corresponds with the slot of the screw as a reference point. Now remove the screw. Using a Q-Tip and clean rags dabbed in denatured alcohol or finger nail polish remover, thoroughly clean the screw threads and the threads they screw into. Dab a drop or two on the pivot screw and tighten to align with the mark you made on the pivot. Now reinstall the stock and do the same with those screws, taking care to put it only on the threads. Read the application instructions on the tube.  It only takes a couple of drops. Let it set about 24 hours to cure.
When I completed this project, the change was unbelievable. It is an extremely smooth shooting gun, no vibration and quiet. I don’t have a crony so I can’t tell you exactly how much improvement it made in MV, but I can tell you it made a huge difference in the handling, performance and feel. And, it shoots real well.

And now, the rest of the story:

JM (James Macarri) springs are unbeatable.  http://www.airguns.citymax.com/page/page/251327.htm  . He also has the Heavy Tar and the moly paste. The Moly paste can be had from other sources but should be at least 60% Moly in composition but the Tar has to come from him. He also provides a top quality seal at a fair price. It’s an Apex seal (blue) with the part number APV65798. If installed properly and maintained properly, the spring and seal should last for many low maintenance enjoyable years.

About Genes Sundays Mystery Oil. That’s not his terminology, but mine. The formula is a closely guarded secret, however he probably won’t mind my letting you in on it.  Take one tablespoon of Moly grease and mix it thoroughly with two ounces of 30wt non-detergent motor oil. Shake well. Serve as needed. Use sparingly on any metal to metal surfaces. Remember, a little of Moly goes a long way. 

That’s it. The oil thins the moly (which still holds its properties) and acts as a carrier as well as lube. Use this very sparingly when applying. Be sure to never get it (or any other petroleum product or byproducts) into the barrel or chamber exhaust port as it will cause profound dieseling and quite possibly damage the spring, seal or possibly even the receiver, or any and all of the above.

Thanks all..

Charlie

CDT22@Frontier.com
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