
Fire-hole Door and the Injector. 

 

 

I am going to start this part of the project with the pictures that are shown in the article about the firebox door 

and how to make it. 

 

 
Figure 1: Front view of Firebox Door. 



 
Figure 2: Top view with dimensions of Firebox Door. 

 

I started out by making the door itself. As suggested I used 16-gauge material. The length of the piece for the 

door is 1.5 inches, but there is not a dimension for the width. Here I assumed the door to be the same outside 

dimensions as the firebox hole so that the door will close on the hole making it somewhat sealed to the opening. 

The breather holes were cut in and then the hinges were attached. 

 

While making the hinge lug I discovered I was going to need a filler piece between the bottom of the lug and 

face of the back plate. The way that it is right now, there is a .122-inch gap, I may have missed something about 

this along the way. I did go back through and re-read about the firebox door opening when the boiler sheet metal 

was being created and I think I have all my dimensions correct here. Well, regardless I will have to add a bit of 

material to the hinge lug base to accommodate for the missing space and .122 inch is the mark. The hinge lug 

base will now be .122 inches thicker than the original 16- gauge material. Figure 3 shows the material added to 

the base to accommodate the gap. I added two #2 counter-sink holes to attach the hinge. 

 

At first, I thought I could just extend the base of the hinge as shown in figure 3, upon further consideration I 

decided to make a spacer block to fill the gap. The reason I decided on this avenue is that the original hinge 

being made from sheet metal would not accommodate such a change without a lot of work, this would entail 

making a whole new piece and machining it as well, it is far easier to just make a spacer block, figure 4. 

 

Next was on to the door latch, this looks a little tricky. Since LB really gave no dimensions for the latch, I 

worked from the pictures and came up with what I thought was a reasonable likeness of what he had drawn. It 

took me a few tries to match, but I finally decided to use the edit in context feature that SolidWorks is capable of 

and I think it worked out very well. Figure 5 shows the latch and hinge assembly on the firebox door attached to 

the boiler. 

 



 
Figure 3: Hinge lug base with increase thickness. 

 

 
Figure 4: Hinge with a spacer block. 

 

 

 



 

 
Figure 5: Hinge and latch assembly for the Firebox door in place on the boiler. 

 

Next was on to the inside baffle, it looks straightforward to make as the dims are given for these pieces. 

Actually, it almost looks like one could use washers and a bolt to accomplish the baffle assembly. There does 

appear that there are hidden lines in the doors backside, (figure 2 at the top) that may accommodate threads. 

 

 
Figure 6: Firebox door assembly showing the baffle. 

 

 



 

Figure 6 shows the baffle assembly attached to the door. I made it from an 8-32 x .125 inch screw, a ¾ flat 

washer and a 3/8 washer. The 3/8 washer is a bit thicker so you may have to double up on it and also you may 

want to check the screw length after you snug it down because it may protrude a bit from the door and cause an 

interference with latch handle on the door. 

 

 

INJECTOR 

 

I am confused from the get go when looking at the cone reamers shown in figure 2 above, I am not sure if the 

dimensions shown for them are to be used separately or together. There is a note at the bottom of the first cone 

that says “combined”,  so does that mean that the entire length of the cone can only be 1 ¼  inches. Is the tapered 

flat  ¾ inch within that 1 ¼ inches, or does it mean that there is 1 ¼ inch of rod up to the flat spot which is ¾ in 

length which would then give me a total length of 2 inches. I guess I will find out when I put things together, so I 

had better put a little design intent into the cones to make sure I can make changes in the design to accommodate 

any changes. I will start by making the cones 1 ¼ inch of total length. 

 

After reading on a little bit more I think I may have found the answer to my question.  Figure 7 shows another 

drawing of the cones and a few more dimensions. 

 

 
Figure 7: Assembly of injector cones with dimensions. 

 

OK I admit it.  I should have kept reading. What is at the start of the article for the injector are the cone 

“reamers” which are used for de-burring the holes to which the actual cones are received into. Since I will not 

need the reamers, here is a picture of one anyway since I already did it. I do not think I will need the stop either. 

 

 
Figure 8; Cone reamer. 



The Injector Body 

 

The injector body is the next item.  After reading through the article about this it seems to me to be quite 

complicated.  There is a lot going on here and several things to be very cautious about. 

 

When starting on the injector body things were going along well until holes were to be put in. LB call for the 

body to be made of 5/16 inch square brass cut to a length of 7/8. Then drill a hole through the middle of the 

length at 5/32 in final diameter. Then one is to turn down 5/32 inch of length on either side to ¼ inch diameter 

and thread the outer diameter ¼-40 leaving 9/16 of an inch between the shoulders of the square body.  

 

From here, I shall quote the author. “In the middle of one of the facets drill a 1/8 in. hole and pin drill it to 1/16 

in. depth with a 3/16 in. pin drill. At 3/16 in. away, drill another 1/8 in. hole clean through the body and where 

the drill comes out tap it 5/32-40.  

 

 
Figure 9: Injector body with holes and dimensions and an inspection dimension for a potential problem area. 

 

As you can see from figure-9, I have circled where I think there is a problem and that problem is the wall 

thickness, which with the 1/8 inch hole shows only 1/32 of an inch thickness. If you combine this with the 5/32-

40 tap you have to use on the opposite side you will wind up with even less clearance between the wall and the 

hole. 

 

As can be clearly seen in figure 10 we have now reduced the wall thickness even more by tapping the hole with 

an 8-32 thread, we are now down to .012 inches of clearance between the wall and the hole. This is far too thin 

for my liking and one that I believe will cause problems in the future, should you even be lucky enough to thread 

a fitting into it without the wall tearing in the first place. Clearly, the wall must be thicker to accommodate for 

tear-out. 

 

The 5/32-40 tap called out is for the overflow pipe and guess what I see in the plan view shown in figure 2.  The 

hole for this is to be placed 1/8” from the shoulder. Therefore, when LB said, “Clean through the body”, I took 

that to mean all the way through the entire body of the part. You can see in figure 2, the two holes do not have 

the same centerline.  



 

 
Figure 10: Opposite side of injector shown with an 8-32 tapped hole and inspection dimension shown at the top. 

 

 
Figure 11: Tapped hole with new dimensions and acceptable wall clearance. 

 

The wall thickness is a bit more acceptable now; it went from .0118 to .043 inches, and since it vents to 

atmosphere there will be no additional pressure involved. 



 

The check valve at the top of the injector was not too bad to make, though my understanding on a few things 

seemed to be lacking. Overall, though I think I got it right. Figure 12 shows the sectioned view of the piece so 

far. 

 
 
Figure 12: Section view of Injector Body and Check Valve. 

 

Sellers Cone 

 

I went with the alternate Sellers Cone, straight forward to make and a whole lot easier to line up in the assembly. 

Figure 13 shows the Sellers Cone. 

 

 
Figure 13: Sellers Cone for the Injector Body. 



 

Delivery and Steam Cone 

 

The delivery cone and steam cone were straightforward to make.  Figure 14 shows the assembled seller, delivery, 

and steam cones in the injector with a sectioned view. 

 

 
Figure 14: Sellers, Delivery, and Steam Cones in the injector body. 

 

Check Valve and Final Assembly 
 

The check valve was not bad to make. Figure 15 is the assembled injector in a front plane cross sectional view, 

and figure 16 is the assembly whole. 

 

I had a very hard time with this one, maybe my brain just has not been working right lately or more likely it is 

the language barrier that persists for me as a designer to understand the machinists language. I do not know it all, 

but I strive to learn and understand when I can, I shall endeavor to do better with this projects language. 

 

Next up will be erecting the boiler and fitting the pipe work. 

 



 
Figure 15: Cross sectional view of the injector assembly. 

 

 
Figure 16: Injector assembly with overflow pipe attached. 


