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3,279,508 
CHAN SAVV BAR 

Jack W. Ehlen, Torrance, John R. Muir, Gardena, and 
John L. Zimmerer, Torrance, Calif., assignors to 
McCulloch Corporation, Los Angeles, Calif., a corpo 
ration of Wisconsin 

“Continuation of application Ser. No. 170,949, Feb. 5, 
1962. This application Nov. 26, 1965, Ser. No.518,507 

10 Claims. (C. 143-32) 
This is a continuation of application Serial No. 170,949, 

and now abandoned, filed February 5, 1962. 
This invention relates to a bar or blade for chain saws 

and, more particularly, it relates to a bar for chain saws 
having a sprocket or sprockets on the nose end of the bar. 

It is an object of the present invention to provide a 
chain saw bar having the advantages of the roller nose 
bars and the solid nose bars and not having the disadvan 
tages ofeither. 

It is another object of the present invention to provide 
an improved chain saw bar. 

It is still another object of the present invention to 
provide a chain saw bar in which the saw chain is lifted 
off of the nose of the bar as it travels around it. This 
provides smooth roller action around the bar nose with 
a minimum of friction. 

It is a further object of the present invention to pro 
vide a chain saw bar in which excessive bar and chain 
pounding is prevented. This is accomplished by the 
Smooth transition from a sprocket at the end of the bar to 
the side plates thereof. 

It is a still further object of the present invention to 
provide a chain saw baron which chain jumping is pre 
vented. Chain jumping is a problem in roller nose bars 
caused by the recesses or gaps between the roller and the 
main body of the bar. Conventional roller nose bars 
have these recesses or gaps cut transversely into the bar, 
inwardly of the roller, to prevent pounding of the chain 
as the chain comes off the roller. That is, it is the tend 
ency for the chain to move inwardly toward the bar as 
it leaves the nose roller and with the gap in the bar pound 
ing is reduced but jumping is increased. The jumping is 
increased in part by twigs and small branches which tend 
to protrude into the gap. 

It is another object of the present invention to provide 
a chain saw bar having a low friction nose in the form of 
a sprocket which will permit saw chain cutting compara 
ble to that in a solid nose bar. One of the problems en 
countered with the conventional roller nose bar is that 
the cutting performance just inwardly of the nose wheel 
is definitely decreased. That is, there is a recess ground 
into the bar just inwardly of the roller to prevent pound 
ing and as the chain encounters this recess it is not sup 
ported by the bar and it fits into the recess so that it 
doesn't have the opportunity to cut properly In the pres 
ent invention there is no such recess or gap and there is 
a smooth transition from the bar proper to a sprocket 
on the nose and back to the bar after the chain passes 
over the nose. 

It is still another object of the present invention to pro 
vide an improved chain saw bar which is slim, having 
a unform thickness and which will have less tendency to 
bind than those heretofore provided. 

It is a further object of the present invention to pro 
vide a chain saw bar of the type referred to in the previous 
paragraphs and in which the chain is guided. Over the 
bar by a center groove formed in the longitudinal edges 
thereof. 

It is a still further object of the present invention to pro 
vide a chain saw bar having the advantages described in 
the foregoing paragraphs and in which the chain is guided 
over the bar by straddling a central plate thereof which 
extends outwardly of side plates of the bar. 
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It is another object of the present invention to provide 

a straddle type bar on which the chain straddles a central 
plate of the bar and is engaged with two spaced sprockets 
on the nose of the bar. This type of bar has the advan 
tage of having the load on the nose more uniformly dis 
tributed than on a single nose sprocket when the bar is 
performing a boring cut. 

It is still another object of the present invention to 
provide a chain saw bar with an improved limbing per 
formance. It has been found that when the present bars 
have been used for limbing, chains do not jump on them 
as they do on conventional roller nose bars and, further, 
the branches are not able to get between the bar and the 
chain as has been experienced with the roller nose type 
ofbar. 

It is a further object of the present invention to pro 
vide a chain saw bar which runs relatively cool on the 
nose during heavy usage. 

It is a still further object of the present invention to 
provide a chain saw bar in which the necessity for flame 
hardening around the entire nose is eliminated. This is 
made possible by having a sprocket on the nose with 
which the chain is engaged, the sprocket being positioned 
so that the chain is carried off of the bar as it goes around 
the nose. 

It is another object of the present invention to provide 
a chain saw bar having a loading device which main 
tains the correct tension on the chain when the bar is 
loosened on the chain saw engine, and after it is loosened 
it can again be tightened with the correct tension having 
been put on the chain while it was loose. 

Further objects and advantages of the invention may 
be brought out in the following part of the specification, 
wherein small details have been described for the com 
petence of disclosure, without intending to limit the scope 
of the invention which is set forth in the appended claims. 

Referring to the accompanying drawings, which are 
for illustrative purposes only: ? • ? 

FIG. 1 is a side elevational view of a chain 
having parts thereof cut away; 

FIG. 2 is a cross-sectional view taken as indicated by 
the line 2-2 of FIG. 1. 

FIG. 3 is a fragmentary cross-sectional plan view taken 
as indicated by the line 3-3 of FIG. 1. m 
FIG. 4 is an enlarged fragmentary cross-sectional view 

taken as indicated by the line 4-4 of FIG. 1; 
FIG. 5 is a fragmentary view of a chain saw bar, illus 

trating the relationship of the bar to the chain saw hold 
ing bolts; . ? 

FIG. 6 is an enlarged fragmentary cross-sectional view 
taken as indicated by the line 6-6 of FIG. 5 and illustrat 
ing a bar secured to a chain saw engine; 

FIG. 7 is a side elevational view of another embodi 
ment of the invention; 
FIG. 8 is a cross-sectional view taken as indicated by 

the line 8-8 of FIG. 7. 
FIG. 9 is a fragmentary cross-sectional plan view taken 

as indicated by the line 9-9 of FIG. 7; and 
FIG. 10 is a fragmentary cross-sectional view taken as 

indicated by the line 0-10 of FIG. 7. 
Referring again to the drawings, there is shown in 

FIG. i a grooved or center guide chain saw bar, gen 
erally designated as 10. The bar is formed of three elon 
gated flat plates, namely, a center plate 11 secured to 
outer identical right and left-hand plates 12 and 13 by 
welds or other suitable means. The outer plates are sub 
stantially coextensive longitudinally with the central 
plate at inner end 17 of the bar and transversely, or in 
the vertical direction in the drawings, they extend out 
wardly above and below the center plate to form a 
groove or chain guide 18. Adjacent the inner end 17 of 

saw bar 



3,279,508 
3 

the bar is a longitudinal mounting slot 19 extending 
laterally through the bar. 

In longitudinal alignment with the slot 19 is an exten 
ision thereof, extending outwardly from the inner end 17, 
in the form of a generally rectangular groove 20 in the 
center plate 11. In the center plate 11, transversely 
above and below the slot 9 are wedge-shaped recessions 
23 having their deepest ends extending toward the inner 
end 17, as may be seen in FIGS. 1 and 5. Three com 
pressed parallel coil springs 24 extend longitudinally in 
the groove 20 having their outer ends 25 in abutment 
with the outer end 26 of the groove 20. Their inner ends 
are in abutment with an end of a plug 30, slidably engage 
able in the groove 20 and the slot 19. In side elevation, 
as shown in FIGS. 1 and 5, the plugs 30 is a non-rectan 
gular parallelogram, so formed, so that when it is free to 
move as far inwardly into the slot 19 as the recesses 23, 
it will be forced into one of them, as shown in FIG. 1, 
to prevent it from falling out of the slot 19. That is, 
because of its non-rectangular configuration the springs 
24 force it, as it moves longitudinally, to one transverse 
direction or the other into a stopping recess 23. Cen 
trally within the plug 30 is a tool-engaging hole 31, and 
by which it may be moved, if necessary, within the slot 
19 or the groove 20. The plug 30 and the springs 24. 
form a loading device for positioning the bar on the chain 
saw engine to properly tension the chain on the bar. 
The bar contains a lubricating oil supply system for 

the saw chain and sprocket and, as may be seen in FIGS. 
1, 5 and 6, spaced transversely outwardly from the groove 
19, are two lubricating oil entrance holes 32 extending 
laterally through the bar and being plugged with sintered 
metal 35 to filter the oil. Extending longitudinally 
through the holes. 32 in central plate 11 are lubricating 
oil grooves 36 and 37. Adjacent their outer ends, as 
may be best seen in FIGS. 1 and 2, the grooves 36 and 
37 are connected by a cylindrical hole 38 extending 
through inner plate 11. As shown in FIGS. 1-4, later 
ally outwardly of the hole 38 and connected therewith, 
in each of the outer plates 12 and 13, are longitudinally 
directed passages 41 and 42. These passages are formed 
outwardly by the outer plates and for a substantial part 
of their length, inwardly by outwardly facing channels 
43 and 44 extending longitudinally in the passages 41 and 
42, respectively, to positions adjacent each of their op 
posite ends. The passages 41 and 42 extend beyond 
concavely arced outer end 47 of center plate 11, within 
the side plates, and terminate in a bearing track 48 con 
taining roller bearings 49. Outer ends 50 and 51 of the 
channels terminate immediately before the bearing track 
to permit the flow of oil between the outer plates 12 and 
13 as well as into the bearing track. 
The bearings are supported by an inner race 53, formed 

of a disc of the same thickness as inner plate 11, secured 
between outer plates 12 and 13 by rivets. An outer race 
54 is formed by a sprocket 55 having a large central 
opening to fit over the roller bearings 49, positioned 
around the inner race 53. 
The sprocket 55, mounted adjacent a substantially 

semicircular, outer end 56 of the bar between the outer 
plates, has a thickness slightly less than that of the center 
plate 11 so that it will rotate freely on the bearings. It 
has relatively large teeth 59, the outer surfaces of which 
being on an arc of a circle having its center at the center 
58 of the sprocket on the longitudinal axis of the bar. 
The teeth have forwardly and rearwardly inclined edges 
63 and 64, respectively. Between the teeth 59 are pockets 
60 in which tangs of center links of the saw chain are 
engaged as the chain is fitted over the end 56 of the bar. 
The driving engagement of the sprocket by the chain 
commences as a center link tang moves into a pocket 61 
intermediately outwardly of the end 47 of the center plate 
and the chain disengages itself from the sprocket as a 
tang moves outwardly of pocket 62 and onto the bar 
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4 
proper, the sprocket rotating in the clockwise direction 
on its axis and center 58. 
The end arc 56 on the bar has a center or end axis 57 

on the longitudinal axis of the bar, offset longitudinally 
inwardly of the center or axis 58 of the sprocket 55, and 
the sprocket teeth extend sufficiently beyond the arc 56 
so that the saw chain is carried off of it and rides solely 
on the sprocket. The teeth extend sufficiently beyond the 
arc 56 to carry the chain off of it when they are long 
enough to make supporting contacts with their outer cir 
cumferential edges on the lower edges of the center links, 
and which are spaced longitudinally forwardly and rear 
wardly of the tangs. The teeth extend beyond the arc.56 
through the arc of about 170 degrees, half of which ex 
tends transversely on each side of the longitudinal center 
of the bar. 

In FIGS. 5 and 6, a portion of a chain saw engine 
housing 65 is shown. Extending from a chain saw bar 
mounting plate 66 are fixed bolts 67, as shown in FIG. 
5, in the slot 19 of the bar 10. When the saw chain is 
on the bar with its center link tangs extending into the 
opposite guide grooves 18 and with the tangs at the outer 
end being engaged with the sprocket 55, the inner loop. of 
the chain is engaged with the engine driving sprocket, not 
shown. The springs 24 will thus force the plug 30 against 
the outer bolt 67 and in doing so will tension the endless 
saw chain the proper amount on the bar and the engine 
sprocket. Contact with the bolt provides a cam action 
on the plug to cause it to lock laterally in a recess 23. 
When the chain has been so tensioned, the bar is held in 
place and tightened on the chain saw engine by means of 
nuts 68 on bolts' 67 as shown in FIG. 6. 
The lubricating oil for the bearings 49 and for the 

saw chain is supplied from the engine through passage 
71, shown in FIG. 6, and it flows through sintered metal 
filter 35 into upper passage:36, hole 38, passages 41 and 
42 onto the bearings, onto both sides of the sprocket and 
outwardly therefrom into the saw chain at the most ide 
sirable location, that is, where the chain starts to cut. 

Because the lower side of the bar wears more than the 
upper side, the cutting takes place at the former, it is 
important that the bar be reversible. To make it re 
versible it is necessary that there be the lower lubricating 
oil passage 37, having therein a lower sintered metal plug 
35, shown in FIG. 6 to be blocked off by the mounting 
plates 65 and 72. However, when the saw bar, is re 
versed, the present lower plug. 35 will be in communica 
tion with the conduit 71 so as to provide a passage for 
lubricating oil to the bearings and saw chain and the 
present upper plug will be blocked. . 

In operation, the saw chain travels around the saw 
bar with its side links riding on the longitudinally di 
rected edges of the side plates 12 and 13 and with its 
tangs on the center links riding freely within the grooves 
18. As the chain moves from the side plates on the top 
of the bar in. FIG. 1, and onto the sprocket, the chain 
engages the sprocket, teeth so that the side links are lifted 
physically off the side plates of the bar. As previously 
stated, it is for only approximately 170 degrees at the 
end of the bar that the side links do not make contact with 
the bar, but this lifting provides a substantially friction 
less travel of the chain around the end 56, providing the 
advantage of the roller nose. bar. 

Then, as the chain moves off of the sprocket, the side 
links move evenly onto the lower edges of the side plates 
without moving inwardly, without pounding or jumping 
and without losing cutting efficiency. Thus, the disad 
vantages of the roller nose bar are eliminated. . 

In FIGS. 7-10, another embodiment of the invention is 
shown. Here, a laminated bar, generally designated as 
75, is formed of three elongated flat plates, namely, the 
center plate 78, secured to outer identical right and left 
hand plates 79 and 80 by, welds, unshown, or by other 
suitable, means. The outer plates are substantially co 
extensive longitudinally with the central plate at inner end 



8,279,508 
5 

81 of the bar and transversely, or in the vertical direction 
in the drawings, the central plate 78 extends outwardly 
above and below the outer plates to form a tongue or 
chain track 84. Adjacent the inner end 81 of the bar, 
as in the first embodiment, the longitudinal mounting slot 
19 extends laterally through the bar. This embodiment 
also contains the loading device 30 biased by the springs 
24 in the groove 20. 
At the inner end of the bar the lubricating means 35, 

32, 36 and 37 are also provided. The lubricating grooves 
36 and 37 terminate in the hole 38 extending laterally 
through the center plate 78. As best seen in FIGS. 7, 
8 and 10, a groove 85 extends longitudinally from hole 
38 in the center plate toward the outer arced end 86 
of the center plate and bar. The groove 85 terminates 
within the center plate and joins a smaller longitudinally 
directed groove 87 terminating in an annular bearing 
track 90 containing roller bearings 91. Closing the 
groove 85 and fitted therein is an inwardly opening elon 
gated channel member 92 to complete the lubricating 
system, the bearing track being open to both sides of the 
center plate. 
As may be best seen in FIGS. 7 and 9, the outer plates 

79 and 80 terminate in a concave arc. 93 inwardly of a 
substantially semicircular outer end 86 and laterally out 
wardly of groove 85 and channel 92, the latter forming 
a closure for the former extending longitudinally beyond 
the outer plates. The center 88 of the arced-end 86 is on 
the longitudinal axis of the bar. 

Adjacent the outer end 86 are two large-teeth sprockets 
96, sandwiching the center plate 78. The two sprockets 
are secured to an inner race 97 by rivets 98, the inner 
race being in longitudinal alignment with the center plate. 
An outer race 99 is formed radially outwardly of a cy 
lindrical opening extending laterally through the center 
plate, the bearings being free to rotate between the two 
races and the sprockets being rotatable with the inner 
race 97, the thickness of the sprockets and the central 
plate being no greater than the thickness of the bar. 
The sprocket axes centers 89 of the sprockets are on the 

longitudinal axis of the bar and are offset longitudinally 
outwardly of the center 88 of the arced-end 86 so that the 
teeth 102 of the sprockets extend radially beyond the 
curve of the arc 86. Here again, the teeth extend beyond 
the arc 86 for approximately 170 degrees of the arc, half 
of which is above the longitudinal center line and the 
other half of which is below. As in the first embodiment, 
the extending teeth at the outer end of the bar lift the 
saw chain off of the end of the bar, in this case the center 
plate, to substantially eliminate friction between the bar 
nose and the chain. 

In this embodiment the tangs of the side links of the 
chain straddle the track 84 and the chain rides on the outer 
surface of the track except after it engages the sprocket. 
In its travel along the track 84, the saw chain does not 
come into contact with the outer plates 79 and 80. 
This arrangement of two sprockets on a straddle bar 

uniformly distributes the load imposed upon the sprocket 
assembly as the bar is performing a boring cut so as to 
make such cuts more stable. This embodiment also has 
the previously mentioned advantages of the single 
sprocket. 
The invention and its attendant advantages will be 

understood from the foregoing description and it will be 
apparent that various changes may be made in the form, 
construction and arrangement of the parts of the invention 
without departing from the spirit and scope thereof or sac 
rificing its material advantages, the embodiments herein 
before described being merely for the purposes of illus 
tration. 
We claim: 
1. In a saw chain bar construction for supporting a saw 

chain, said bar including: 
(a) upper and lower side edges providing surfaces to 
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6 
support and guide a saw chain in a path along the 
plane of said bar; 

(b) an end having at least a portion generated around 
an end axis, 

(c) said end having surfaces which are continuations 
of said surfaces on said upper and lower edges; and 

(d) sprocket wheel means carried on said end in posi 
tion for engagement with said chain traveling in said 
path over the end of said bar, - 

(e) said sprocket means being rotatable about its axis, 
(f) said axis of said sprocket means being offset longi 

tudinally outwardly of said end axis, 
(g) the sprocket teeth projecting outwardly beyond said 
end in an arc of said sprocket of approximately 170 
degrees to engage chain link surfaces to carry said 
chain off of said end, 

(h) half of said arc extending transversely on each side 
of the longitudinal centerline of the bar. 

2. The invention according to claim 1 in which: 
said sprocket teeth have forward and rearward inclined 

edges, the teeth being narrower at their outer ends 
than at their roots. 

3. The invention according to claim 1 in which: 
said end of said bar is a substantially semicircular arc 

having its center at said end axis. 
4. The invention according to claim 1 wherein: 
(a) said surfaces provided by said upper and lower side 
edges being formed on outer edges of said bar spaced 
by a groove, 

(b) said end surfaces of said bar being continuations of 
said outer edges and being spaced by a continuation 
of said groove, 

(c) said sprocket means being a sprocket carried in a 
pocket in said end. 

5. The invention according to claim 4 in which: 
said end of said bar is a substantially semicircular arc 

having its center at said end axis. 
6. The invention according to claim 5 in which: 
said sprocket teeth have forward and rearward inclined 

edges, the teeth being narrower at their outer ends 
than at their roots. 

7. In a saw chain bar construction for supporting a saw 
chain, said bar including: 

(a) a pair of upper and a pair of lower longitudinally 
directed side edges, each pair of side edges being 
spaced by a groove, said edges being surfaces for en 
gagement with side links of a saw chain and said 
groove being a path in which tangs of chain center 
links are adapted to ride freely; 

(b) an end having a pair of transverse edges which are 
continuations of said upper and lower side edges, 

(c) said end edges being spaced by a groove which is a 
continuation of said grooves spacing said side edges, 

(d) said end being generated around an end axis on 
the longitudinal center line of said bar and being 
formed as a semicircular arc; and 

(e) a sprocket carried in a pocket of said end, said 
pocket being formed of a recess with and inwardly 
of said end groove, said sprocket being rotatable 
about its center, 

(f) said sprocket center being on said longitudinal 
center line and being offset outwardly of said end 
aX1S, 

(g) the teeth on said sprocket projecting outwardly 
from said end in an arc of said sprocket of approxi 
mately 170 degrees to engage center link surfaces out 
wardly of the tangs to carry said chain off of said end, 

(h) half of said arc extending transversely on each side 
of the longitudinal center line of the bar. 

8. The invention according to claim 7 in which: 
said sprocket teeth have forward and rearward inclined 

edges, the teeth being narrower at their outer ends 
than at their roots. 

9. In a saw chain bar construction for supporting a saw 
chain, said bar including: 

(a) upper and lower side edges providing surfaces to 
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support and guide a saw chain in a path along the 
plane of said bar; 

(b) an end having at least a portion generated around 
an end axis, 

(c) said end having surfaces which are continuations 
of said surfaces on said upper and lower edges; 

(d) sprocket means carried at said end and rotatable 
around a sprocket axis; and 

(e) sprocket teeth on said sprocket means, 
(f) said sprocket axis being offset longitudinally out 
wardly of said end axis whereby an arcuate portion 

- 8 

of the ends of said sprocket teeth project outwardly 
beyond said end. 

10. The invention according to claim 9 in which: 
the arcuate portion of the ends of the sprocket teeth 

5 which project outwardly beyond said end project in 
varying amounts from Zero to maximum substantially 
along the longitudinal axis of said bar. 

No references cited. 

' DONALD R. SCHRAN, Primary Examiner. 


