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My invention relates to methods of making 
parts having honed bores and traversed by lateral 
Openings, as, for example, crosshead guides, 
ported cylinder liners, etc. 
In the making of parts which are to be honed, 

it is necessary that there shall be no openings 
in the Surface to be honed of Such size or location 
as to permit any tendency towards catching of 
the hone during the honing operation. In the 
formation of guide or other cylindrical elements 
Within which parts are to move reciprocably, or 
Oscillate, or both, it has been found that if the 
cylindrical finished guide surface is first formed, 
and thereafter a substantial section of metal is 
removed and an Opening formed through the 
finished cylindrical surface, there is very apt to 
be a warping of the remaining portions of the 
cylindrical surface in view of the internal rear 
rangements of the strains within the guide-form 
ing member. I have found, however, that by 
nearly severing the portion to be ultimately re 
moved, by an Operation which does not form ob 
jectionable openings extending through the sur 
face to be honed, honing the surface to be so 
treated, and then removing the thin web of metal 
which has been left to hold the portion to be 
removed in place, it is possible to form a guide or 
like member which will be nearly perfectly cy 
lindrical at the conclusion of its manufacture, 
and will not be subject to a material warping 
tendency. 
An object of my invention is to provide an im 

proved method of making a part having a honed 
bore and one or more lateral openings. Another 
object of my invention is to provide an improved 
method of making a honed crosshead guide hav 
ing an opening in its side. A further object of 
my invention is to provide an improved method 
of providing a virtually perfectly cylindrical guid 
ing surface upon a part which is traversed by one 
or more lateral openings. Other objects and ad 
vantages of my invention will hereinafter more 
fully appear. 
In the accompanying drawing, which includes 

certain views which will be of assistance in under 
standing the illustrative mode of practice of my 
invention,-- 

Fig. 1 is a view, with parts broken away, in 
central section through a compressor in which a 
guide element constructed in accordance with my 
invention is embodied. 

Fig. 2 is a perspective view of a casting from 
which a guide is to be formed by certain opera 
tions thereOn. 

Fig. 2d. is a section through the casting of 

(C, 29-156.4) 
Fig. 2, midway between the ends of the latter, 
taken perpendicular to its axis, on a reduced scale. 

Fig. 3 is another perspective view of the same 
Casting after the same has been prepared for 
honing. , 

Fig. 3a is a section through the structure of 
Fig. 3, taken similarly to Fig. 2d., and also reduced. 

Fig. 4 is a perSective View of the Cornpletely 
finished guide member. 

Referring to Fig. 1, it Will be observed that a 
compressor or pump, generally designated , is 
provided with a flywheel 2 mounted upon a crank 
shaft 3, and the latter is operatively connected, 
by a connecting rod 4, to a crosshead pin 5 Sup 
ported in a cylindrical crosshead element 6. The 
crosshead element is connected by a suitable rod 
7 with the parts to be actuated-for example, the 
piston of the compressor or pump. The crosshead 
6 is reciprocable in a crosshead guide 8 of the 
liner type, this crosshead guide element being 
centered by cylindrical surfaces f and Within 
the frame 2 of the compressor. A Suitable hand 
and inspection hole, designated 4 in Fig. 4, is 
provided to permit inspection of the crosshead 
and guide structure, and access to the crosshead. 
The liner type crosshead guide 8 is formed from 

a casting such as is shown in Figs. 2 and 2d, 
generally designated 5, and Suitably ribbed, as 
at 6, throughout a substantial portion of its pe 
riphery for stiffness and strength. A flange 
traversed by bolt holes 8 is arranged at one end 
of the crosshead guide for securing the same in 
position. The casting 5 is hollow from end to 
end, before the commencement of machining 
operations upon it. As a desirable first step, 
while it is understood that the sequence of steps 
is subject to variation, the casting 5 may be 
turned to provide the surfaces 0 and , which 
Will serve to center it. The flange may be 
turned and provided with the bolt holes 8. Cast 
ing 5 will then be rough-bored, and counter 
bored or grooved, as at 9. The portion 20 of 
the casting which is to be cut away to provide the 
opening 4 will then be subjected to what may be 
termed a profiling operation, a milling Cutter 
being employed to cut around the designed Open 
ing or openings, these cuts, however, not being 
made completely through the peripheral Wall of 
the member 5, but instead stopping just short, 
perhaps an eighth or a sixteenth of an inch or 
So-although a considerable variation is permis 
sible-, of cutting through into the bore of the 
member 5. This milling operation Surrounds the 
portion 20-of which only one is shown here, al 
though there may be others-with a narrow 
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2 
groove 2; and because only a thin web of metal 
remains connecting the portion 20 with the body 
of the member 5, there will promptly be an in 
ternal rearrangement of the Strains. Within the 
member 5 and the member 5 will attain ap 
proximately the shape which it will have in its 
finished form. After this strain-rearrangement 
has taken place, the interior guide surface 22 of 
the guide member will be honed by a suitable 
hone, and a highly finished cylindrical Surface 
produced. Finally, a milling cutter will again be 
employed in cutting away the thin Web of metal 
holding the part 2 G in position in the member 5, 
the member 20 being removed and the finished 
guide thereby made complete. 

It is to be understood, of course, that dia 
metrically opposite portions may be removed from 
the sides of the cylindrical guide, and it will be 
further understood that this same method of 
manufacture could be applied to the cylinders of 
engines in which ported Walls-linerS or inte 
gral-traversed by the piston, will be desired. 
Other uses of this improved method Will also Sug 
gest themselves to those skilled in the art. It 
will be evident that it would be possible, under 
Some circumstances and with certain forms of 
honing devices, to make the end cuts-that is, 
those extending circumferentially of the element 
under construction-completely through, and 
thereby allow an even more perfect rearrange 
ment of internal stresses. 
To summarize, it will be noted that in the illus 

trative mode of applying my invention described, 
a suitable cast or otherwise produced cylindrical 
blank has its external mounting Surfaces Suit 
ably turned and its interior bored. The por 
tions which are ultimately to be removed from 
the wall which is to provide a cylindrical guide 
surface, are then cut around to such a degree 
and in such manner as to enable the nearest 
possible approximation to the ultimate struc-. 
ture of the device, Without creating conditions 
inimical to Successful honing. The bore of the 
part is then honed, and thereafter, as by a mill 
ing cutter, the remaining attachments of the 
portions which are to be removed are severed 
and, with any dressing of the edges of these open 
ings which may be desired or needed, the guide is 
completed. 

Miy improved method has been employed with 
much success in the manufacture of crosshead 
guides for compressors, and nearly perfectly cy 
lindrical guides having highly finished honed Sur 
faces are produced, and these are relatively free 
from unneutralized internal stresses which Would 
result in a deformation of the cylindrical guiding 
Surface SubSequent to the installation of the 
guide element in its assembled relation in a ma 
Chine. 

E E 

2,125,434 
From the foregoing description, it will be evi 

dent that I have provided an improved method 
of making cylindrical guides or other parts. It 
Will be evident that the same is not limited to 
the formation of truly cylindrical bores, however. 
It will be noted, moreover, that I have provided 
an improved method which results in no dif 
ficulties in machining, and at the same time re 
sults in a finished part virtually free from any 
tendency to subsequent deformation due to por 
tions thereof having been cut out after the final 
honing operation was performed. 
While I have in this application specifically 

described one illustrative method in which my 
invention may be employed, it will be understood 
that this method is shown for purposes of illus 
tration, and that the invention may be modified 
and embodied in various other methods Without 
departing from its Spirit or the Scope of the ap 
pended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. The method of forming cylindrical-guide 

Surface-providing parts which have opening 
traversed, bored and honed guide Surfaces, which 
includes, between the boring and honing of Said 
parts the step of nearly severing from the adja 
cent material, any portions. Which are to be re 
moved to provide OpeningS. 

2. The method of making cylindrical guide 
members or the like, which includes the steps 
of externally turning the same as needed, rough 
boring the sane, partially Severing any portions 
of the cylindrical-guide-providing wall which 
may ultimately have to be removed, honing the 
rough-bored bore, and then completing the sever 
ing of the wall portions to be ultimately removed. 

3. The method of forming cylindrical-guiding 
Surface-providing members. Which includes 
rough-boring, cutting nearly through from the 
outside to said rough bore the wall of said mem 
ber around any portions of Said wall Which are 
ultimately to be removed, honing said bore after 
the strains in Said member have again reached a 
State of equilibrium, and then completely sever 
ing the portions to be removed. 

4. The method of making a cylindrical-guide 
providing member which includes forming the 
positioning surface or surfaces of said member, 
boring Said member, cutting away the material 
Surrounding any portions of the Wall of Said 
member which are ultimately to be removed, in 
a manner to nearly sever said portion or portions 
while leaving the internal surface of said guide 
free of openings likely to cause hone breakage, 
honing the bore of Said member, and then com 
pleting the Severing of the parts to be removed 
from its Wall. 
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