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Thisïinvention relates to cam shafts for inter 
nal combustion engines and more specifically to 
the method of manufacture whereby a shaft can 
be machined in a plurality of sections, the sec 
tions being secured together in end to end rela~ 
tion. 

Heretofore it has been the practise to manu 
facture the shafts in one piece with cams inte 
gral; in sections secured together by means of 
mating nanges and bolts, or by a one piece shaft 
with the Various cams mounted thereon, and 
keyed in place. 
Each one of these methods has its own in 

herent disadvantages which I have eliminated 
by my improved method of manufacture. 
Due to the progressively increasing size of in 

ternal combustion engines of the Diesel type, the 
manufacture of a one piece shaft with cams 
integral has become an increasingly difficult and 
costly procedure. The spring inherent in a shaft 
of such proportions and the method of coping 
with this condition, combined with the physical 
size of machine tools capable of handling this 
type of work, has made the adoption of other 
methods of manufacture extremely desirable. 
The method of mounting separate cams on a 

shaft and securing them with keys, while over 
coming some of the undesirable features inci 
dental to the manufacture of an integral shaft, 
presents its own peculiar problems in assembling 
the various component parts. Close tolerances 
have to be maintained, the cams have to be 
heated in order to assemble them, and not in 
frequently, a cam seizes upon the shaft before 
assuming its correct position, resulting in galling 
and abrasion which often causes the complete 
loss of the shaft. Also, the cams have to be made 
unduly large in order to have sufficient material 
surrounding the bore. 

Neither of these methods of manufacture make 
the heat treatment of the finished product fea 
sible, therefore the best physical characteristics 
of the material are never realized. 
The third method described has the disadvan 

tage of having flanges which occupy valuable 
space, cutting down the length of the shaft jour 
nals and otherwise complicating engine design. 
The main object of my invention, is the pro 

vision of a shaft which has all the advantages 
of an integral shaft and does not have the dis 
advantages incidental to the other methods of 
manufacture as stated. 
Another object of my invention, >is the pro 

vision of a shaft that can be heat treated and 

25 

30 

40 

45 

50 

55 

2 
machined to closer tolerances than can one of 
integral construction. 
Other objects andadvantages residing in the 

novel features of my method of manufacture 
will become apparent during the course of the 
following description and claims, taken in con 
nection with the accompanying drawing forming 
a part thereof. 
In the drawing: 

. Figure 1 is an elevation of a cam shaft, partly 
in section, showing an embodiment of my im 
proved method of manufacture., . 
Figure 2 is an enlarged detail illustrating a 

sectional elevation of one of the connecting 
ends. 
Figure 3 is an end elevation of the detail shown 

on Figure 2. . 

Figure 4 is an enlarged detail illustrating a 
sectional elevation of-the mating end to the de 
tail shown on Figure 2. 

Figure 5 is an end elevation of the detail shown 
on Figure 4. 
Figure 6 is a sectional elevation of a modified 

method of locking the various sections together.` 
Referring to the drawing in detail, cam shaft 

sections I, 2, and 3 completely machined, are 
shown locked together to form one unit. Sec 
tions I and 3 are constructed with hollow shafts 
as indicated by` thenumerals Il and 5', for the re 
ception of bolts 6 and I, the heads of which, are 
seated in counterbores 8 and 9. The center 
section 2, of the completed shaft is of solid con 
struction, but is drilled and tapped at each end 
as indicated by numerals I0 and Il. Bolts B 
and 1, are passed through sections I and 3, 
screwed into the tapped holes Ill and II, re 
spectively and the entire assembly drawn tightly 
together as shown on Figure 1. 

It will be noted from the drawing, that my 
method of attaching the adjoining sections of 
the complete shaft contemplates a novel method 
of utilizing a cam as a pair of mating flanges. 
Fuel cam I2, is composed of one half I3, inte 
grally formed with section I, and the other half 
I4, integrally formed with section 2. This con 
struction is shown in detail on Figures 2 to 5, 
inclusive. 

Axial alignment is maintained between the 
adjoining sections by male projection I‘5, and 
the female counterbore I6. Angular alignment 
is maintained by means of dowels Il, fitted into 
holes I8, which are drilled and reamed to jig. 

This method of utilizing the cams to connect 
the adjoining sections, offers all the advantages 
of the flanged construction without the disad~ 
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Vantage 'of encroachment upon valuable space. 
The modification shown in Figure 6, discloses 

all sections of hollow construction and being 
locked together by bolt I9, which passes through 
the entire shaft and engages nut 20. 
Other modifications may be made within the 

spirit and scope of the appended claims, there 
fore, Ido not wish to be limited to this particu 
lar disclosure.  

I claim: 
1. A >cam .shaft consisting of a plurality of 

sections fitting into the cam shaft bearings of 
an internal combustion engine, each section hav- ' y 

ing at least one end thereof formed with a half 
of a fuel cam, the main plane of which is sub 
stantially at right angles to the mai'n‘axis‘of lthe 
shaft; means carried by the adjoining fcomple 
mentary half fuel cams for axial and angular 
alignment of the same; and means for ‘securing 
said sections together. 

32. camshaft consisting Aof 1a plurality of sec 
tions fittin'g into the cam shaft abearings :of an 
internal combustion 'engine-'each section'compris 
ing 1a substantially Acylindrical ïbody and >Íhaving 
at least-Son ’one end :thereof ía half .of 'a fuel cam 
integral Awith ̀ said’body; ‘the .abutting halves of 
aífuel cam iîoflthe ‘two .adjoining sections forming 
a full fuel cam; means carried within'the cams 
for axially and angularly alignin‘gîthe same; ¿and 
means within the camshaft 'for "securing all 
sections together. 

3. A cam shaft comprising .a plurality of longi 
tudina‘l‘se‘ctions,1`each.section comprising a por 
tion fof .the shaft proper and one ‘half of a vfuel 
cam at least on one end thereof, which half 
being ïintegral vwith Athe lshaft; `means in `said 
half cams for mutual axial and angular align~ 
ment; the aligned ̀ ’abutting Vhalves being adapted 
to complement one. another into a 'full cam; rand 
means* for securing the sections together. 

1A cam >shaft 'comprising a plurality of 'longi 
tudinal sections; each of the end sections form 
ing .a "p'ortion o'f‘th'e ’cam shaft, l»a half -of `a .cam 
formed on Van end-of each of said sections; the 
intermediate .forming .a portion of vsaid shaft 
and a half ̀lof 1a 'camion-'each end thereof; means 
entirely within .said ̀ h'alives offsaid cams ‘for mu 
tual âaxial and angularal'ig'nm'ent of 'saidïhal'f 
cams; v:the .aligned .adjoining ïhalves »of each cam 
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being adapted to form a full cam; and means 
within said shaft for securing the sections to 
gether. 

5, A cam shaft comprising a plurality of longià 
tudinal sections; each of the end sections form-V 
ing a portion of the cam shaft, a half of a cani 
formed on an end of each of said sections; the 
intermediate forming a portion of said shaft and 
a half of a cam on each end thereof; means en 
tirely within saidïhalvesof ̀ said cams for mutual 
axial and angular alignment ‘of ‘said half cams; 
the aligned adjoining halves of each camk being 
`adapted to form a full cam; said sections being 
`formed with a central bore; and fastening ele 
ments passing through said bore for securing said 
sections-together. ' Y 

Y .6. .A camshaft comprising a plurality of longi- Y 
tudinal sections, each of the end sections con 
sisting ofa portion of the cam shaft and termi 
nating with a portion of a cam; an intermediate 
section forming'za-portion of VVsaid camshaft >and 
a îportion'of a cam on each end thereof; the por 
tions ‘of va cam on'abutting lends of »each two ad 
jacent sections complementing one another into 
a :full cam; means‘entirely within each of vvsaid 
cams for mutual axial and angular alignment 
of >said complemental portions; the intermediate 
section beingformed with a ythreaded bore in 
each‘end; the rest of said sections being tubular; 

` and threaded fastening elements lpassing’through 
said bores and secured in’said threaded bores .for 
securing said sections together. 

CHARLES ̀ W. LANG. 
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