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To all thon, it may concern. 
Beit known that we, GEORGE W. Hug HsON 

and ARTHUR STANLEY BACON, citizens of the United States, residing at the city of Oak 
land, in the county of Alameda and State of 
California, have invented certain new and useful Improvements in Cylinder-Boring 
Tools, of which the following is a specifica 
tion. - 

This invention relates to machines for bor. 
ing cylindrical openings and more particu 
larly for reboring the interior of vertical en 
gine cylinders. - 
The principal object of our invention is to 

provide a simple machine by which engine 
cylinders may be rebored without disman tling the engine or removing it from its op 
erating situation. 
Another object of the invention is to pro 

vide an improved form of drive and power 
feed for the cutting tool, and a still further 
object is to arrange simple means whereby 
the power feed may be rendered inoperative. 
With these and other objects in view our 

invention consists of certain novel features 
of construction, form and arrangements of 
parts, one embodiment of which is herein 
illustrated, and the novel features of which 
are more specifically pointed out in the ap 
pended claims. 

Reference being had to the accompanying 
drawing forming a part of the specification: 

Figure 1 is a view in vertical section of our 
improved boring tool. 

Figure 2 is a horizontal sectional view on 
the line 2-2 Figure 1. 

Figure 3 is a view in section on the line 
Referring to corresponding parts in the 

several views by the same numerals of refer 
ence, 1 denotes the upper end of an engine 
cylinder having the bore 2. This cylinder is 
provided with a head which is removed when 
the cylinder is to be rebored. . . . Our tool comprises a housing having a 
base 3 with diametrically disposed pair of 
arms 4. In the slot 5 between the arms is a 
bolt 6 having a square shank to preyent the 
bolt from turning. The lower end of the 
bolt is provided with an eye7 to which is at 
tached one end of a chains. The lower end 

of this chain may be attached in any pre 
ferred manner to some part of the engine 
cylinder or frame, or it may be passed under 
the engine and engaged with the correspond- 55 
ing chain from the opposite arm. The upper 
end of the bolt is screw threaded, and en 
gaged thereon is a washer 9 and nut 10, the 
operation of the nut serving to place a ten 
sional strain on the chain and thus bind the 60 
base to the upper surface of the cylinder. 
Above the base is a cylindrical sleeve 12 

having a flanged base 13 by which it is bolted 
to the base 3. The upper end of the sleeve is 
provided with a radially extending flange 14 65 
to which is attached a feed housing 15. The 
latter is provided on its upper end with a 
sleeve 16 and this as well as the lower end of 
sleeve 12 are provided with tapered counter 
bores for bushings 17. These bushings are 70 
slotted or split as shown at 18 and threaded 
as at 19 to engage corresponding treads in 
the counterbore. - 

Revolvably mounted in these bushings is 
the boring-bar 20, the lower end of which is TS 
provided with means for attaching the cut 
ting tool 21, and the upper end of which is 
provided with the key-way 22. Within the 
gear housing is a flat circular disc 25 having 
on its outer edge a worm gear 23. The disc 80 
has a bore which fits the outside of bar 20 
and a key 24 which loosely engages the key 
way 22. This disc is held against axial 
movement by the side surfaces engaging the 
flange 14 and an annular rib 26 formed on 85 
the inside of the housing. 
The worm gear is driven by a Worm 28 

which is cut on the shaft 29, the latter being 
revolvably mounted in an extension 30 on 
the side of the housing. This shaft lay be 90 
provided with a pulley 31 or Squared end 32 
for power driving. To the end 82 may be 
conveniently attached the end of a flexible 
motor driven shaft or other driving means. 
In addition to the power drive just de- 95 

scribed we provide a hand drive for use 
where other driving power is not available. 
The handle drive comprises a bracket 35 
removably attached to the sleeve. 16 and 
having a forked end 36 which partially em- 100 
braces the bar 20. Slidably mounted on bar 
20 between the forked end 36 is a toothed 
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bevel gear 38. This gear like the worm 
gear is provided with a key for engaging 
the keyway 22. 
From the housing there also extends a 

bracket 40 in the upper end of which is 
revolvably mounted a shaft 42 to which 
is keyed a toothed bevel gear 41 for engage 
ment with gear 38. The shaft 42 may be 
provided with an operating crank 45. 
Our device is also provided with an auto 

matic feed which will now be described. 
Attached to the upper face of gear 23 are 
two bearings 48 in which is journalled a 
short shaft, 50. Attached to this shaft cen 
trally between the journals is a toothed 
spiral gear 51, which engages correspond 
ing threads 52 cut on the inner surface 
of the housing. The boring bar is recessed 
as shown at 53 to provide room for the 
spiral gear and on each side of this recess 
are rack teeth 54. The latter are engaged 
by pinions 55 cut directly in the shaft 50. 

In one side of the housing is an opening 
which is closed by a screw threaded plug 60. 
The inside surface of this plug is formed 
continuous with that of the housing and has 
a portion of the threads 52 cut thereon. The 
size of the plug is such that if it is removed 
the gear 51 cannot engage any threads 
when it is positioned directly opposite this 
point and hence the self-feed will not oper 
ate. By referring to Fig. 1, it will be seen 
that the boring bar is raised or lowered 
by means of the spiral thread 52, the gear 
51, the pinion 55 and the lack teeth 54 
formed on the bar, that is during rotation 
of the bar turning movement is transmitted 
to the geal's 51 and 55 due to engagement 
of the gear 51 with the spiral thread 52. 
if at the cominencement or end of a cut it 
is desired to quickly raise or lower the 
boring bar, it is accomplished by turning 
the plug 60 until the threads formed on the 
inner face thereof are sufficiently retracted 
to prevent engagement with the teeth on the 
gear 51. The boring bar is then turned 
until the gear 51 aligns with the plug 60 
and as no engagement is made with the 
threads thereon, it is obvious that the bor 
ing bar can be quickly raised or lowered to 
any position desired. After the adjust 
ment has been completed, it is obvious that 
the plug is screwed back into place so that 
the threads thereon will form a continua 
tion of the threads 52 and thereby permit 
the automatic feed to again operate. 
In use the base is clamped to the engine 

cylinder as previously described with the 
center thereof disposed centrally with re 
spect to the bore of the cylinder. The tool 
21 is then set and the upper part of the de 
vice bolted to the base. 
Power is then applied to shaft 29 which 

through the Worm drives the gear 23 and 
the latter through the key drives the boring 
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bar. As the gear 23 turns it carries with it 
the shaft 50 and gear 51 so that the latter 
rotates through a small angle depending on 
the pitch of the screw threads 52. The rota 
tion of shaft 50 in turn causes the pinions 
55 to operate on the rack teeth and thus 
to move the boring bar longitudinally with 
in the sleeves. 
If power is not available the hand oper 

ated drive is employed, in which case the 
Worm 28 is removed. The self feed in that 
case will operate as previously described. 
We claim as new and wish to cover by 

Letters Patent: 
1. In a cylinder boring tool, a housing, a 

boring bar mounted in the housing, a gear 
On the bar and splined thereto, means for ro 
tating the gear and bar, and means for trans 
mitting a longitudinal movement to the bar 
during rotation of the bar, including a device 
carried by said gear and coacting with the 
interior wall of said housing. 

2. A cylinder boring tool comprising a 
housing, means for attaching said housing to 
the cylinder, a tool holding bar revolvably 
and axially movable in said housing, means 
for rotating said bar, a toothed rack formed 
on said bar, a toothed pinion engaging said 
rack and revolvable with said bar, and means 
operable by the rotation of said bar for 
driving said pinion. 

3. A cylinder boring tool comprising a hous 
ing having a cylindrical bore, a tool bar re 
Volvably and axially movable in said bore, 
means for rotating said bar, a disc revolvable 
with Said bar and held against axial move 
ment, a shaft revolvably supported on the 
face of said disc, gear teeth carried by said 
shaft cooperating rack teeth on said bar, 
a spirally toothed gear attached to said 
shaft, and helical threads formed on the in 
side of said housing for engagement with 
Said spirally toothed gear. 

4. A cylinder boring tool comprising a 
housing adapted to be attached to a 
cylinder, a boring bar revolvably and axial 
ly movable in said housing, a disc splined 
to said boring bar, means for holding said 
disc against axial movement, a shaft revolv 
ably mounted on said disc with its axis of 
rotation at right angles to that of said bor 
ing bar, a pinion carried by said shaft, a 
toothed rack on said boring bar adapted to 
be engaged by said pinion, and means oper 
able by the movement of said shaft and 
pinion about the axis of said boring bar for 
rotating the shaft. 

5. A cylinder boring tool, comprising a 
housing, a boring bar extending through the 
housing, a gear on the bar and splined 
thereto, means for inparting a rotary move 
ment to the gear and the bar, and means con 
fined within the housing and carried in part 
by the gear for imparting a longitudinal 
movement to the bar during rotation thereof. 

85 

90 

ju 

105 

IO 

l 

2) 



1,565,980 

6. A cylinder boring tool, comprising a 
housing, a boring bar extending through the 
housing, a gear on the bar and splined there 
to, means for imparting a rotary movement 
to the gear and bar, and means for impart 
ing a longitudinal movement to the bar dur 
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ing rotation thereof, including a gearing 
mechanism, one element of which is carried 
by the aforesaid gear above the latter. 7. A cylinder boring tool comprising a 
bar revolvably and axially movable in said 
bore, means for rotating said bar, a gear ro 
tatable with the bar and splined thereto, but 
held against axial movement, a shaft ro 
tatably supported on said gear, a gear car 
ried by said shaft, teeth on the boring bar 
with which said gear engages, a second gear 
carried by said shaft, a helical thread formed 
in the inside of the housing and intermesh 
ing with the last named gear, and a mem 
be supported by the housing and radially 
movable with relation thereto, said member 
having threads formed on its inner face 
forming a continuation of the helical 
threads. - ... 

S. A cylinder boring tool comprising a 
housing having a cylindrical bore, a boring 
bar revolvably and axially movable in said 
bore, means for rotating said bar, a gear ro 
tatable with the bar and splined thereto, 
but held against axial movement, a shaft 
rotatably supported on said gear, a gear car 
ried by said shaft, teeth on the boring bar 
with which said gear engages, a second gear 
carried by said shaft, a helical thread 
formed on the inside of the housing inter 
meshing with the last named gear, and a 
screw plug mounted in the housing in align 
ment with the helical threads, said Screw 
plug having threads formed on its inner end 
forming a continuation of said helical 
threads. 

9. A cylinder boring tool, comprising a 
housing, a boring bar extending through the 
housing, a gear on the bar and splined there, 
to, means for imparting a rotary movement 
to the gear and bar, means for imparting 
a longitudinal movement to the bar during 
rotation thereof, including a gearing mecha 
nism, one element of which is carried by the 
aforesaid gear above the latter, and means 
for rendering said gearing mechanism inop 
eralble. 

10. A cylinder boring tool, comprising a 
housing having a cylindrical bore, a boring 
bar revolubly and axially movable in said 
bore and having gear teeth thereon, means 
whereby to rotate said bal', and a gear 
mounted in the housing in mesh with the 
gear teeth on said bar and operable to im 
part a longitudinal movement to the har 
during rotation of the bar. 11. A cylinder boring tool comprising a 
housing having a cylindrical bore and also 

provided on its inner wall with gear teeth, 
a boring bar revolubly and axially movable 
in said bore and having gear teeth thereon, 
means whereby to rotate said bar, a gear 
mounted in the housing in mesh with the 
gear teeth on said bar, and a gear having 
operative connection with the last mentioned 
gear and also having mesh with the gear 
teeth on the inner wall of the housing, where 
by to impart a longitudinal movement to 
the bar during rotation of the latter. 12. A cylinder boring tool comprising a 
housing having a cylindrical bore and a 
helical thread formed on the inner wall 
thereof, a member supported by the housing 
and radially movable with relation thereto 
and having threads on its inner face coact 
ing with the helical thread on the inner wall 
of the housing to form a continuation of the 
latter, a boring bar revolubly and axially 
movable in said bole, means whereby to ro 
tate said bar, the bar having rack teeth 
thereon, a pinion in the housing having mesh 
with said rack teeth, and a gear having co 
operative connection with the pinion and 
with the helical thread on the inner wall of 
the housing to impart a longitudinal move 
ment to the bar during rotation thereof. 

13. A cylinder boring tool comprising a 
housing having a cylindrical bore and is 
helical thread formed on the inner wall 
thereof, a member supported by the housing 
and radially movable with relation thereto 
and having threads on its inner face coact 
ing with the helical thread on the inner wall 
of the housing to form a continuation of the 
latter, a boring bar revolubly and axially 
movable in said bore, means whereby to 'o- 
tate said bar, the bar having rack teeth 
thereon, a pinion in the housing having 
mesh with said rack teeth, and a gear hav 
ing cooperative connection with the pinion 
and with the helical thread on the inner 
wall of the housing to impart a longitudinal 
umovement to the bar during rotation there 
of, said radially movable member being ad 
justable to render the cooperative connec 
tion between said spiral thread and said 
gear inoperable. 

14. In a boring tool, a feed bar journalled 
for rotation, a member exterior of said bar, 
feed mechanism adapted to rotate with the 
bar and coupled there with and with the ex 
terior member so as to advance the bar upon 
its rotation. 

15. In a reboring tool, in combination, an 
exterior stationary member, a feed hal' jour 
nalled for rotation, and feed mechanism coll 
pling said bar with said exterior stationary 
member to advance said bal' lengthwise re 
tive said stationally member upon rotation 
of the bar. 

16. In a reboring tool, a rack feed bar 
journalled for rotation, a stationary thread 
ed member surrounding said bar, feed nech 
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anisian coupled with the rack teeth of said 
bar and the thread of said stationally mem 
ber in such a manner as to advance the bar 
upon its rotation. 

17. In a reboring tool, a rack feed bar 
mounted fol' rotation, means for rotating 
said bar, a stationary threaded member en 
circling said bal', feed mechanism coupled 
with the bal' to rotate therewith, said feed 
mechanism engaged with the rack teeth of 
the bar and the thread of the stationary 
member in such a manner as to advance the 
bar when rotated. 

18. In a boring tool, a feed bar journalled 
for rotation, a stationary threaded member 
surrounding said bar, feed mechanism en 
gaged with the bar and with the stationary 
threaded member in such a manner as to 
advance the bar when the same is rotated, 
said feed mechanism adapted to be disen 
gaged from its driving couple. 

19. In a boring tool, a feed bar journalled 
for rotation, a stationary threaded member 
surrounding said bar, feed mechanism car 
ried by the bar so as to rotate there with, said 
feed mechanism engaged with the bar and 
with the stationary member in such a man 
ner as to advance the bar as the bar is ro 
tated. 

20. In a reboring tool, in combination, a 
lack feed spindle journalled for rotation, a 
stationary threaded member encircling said 
spindle, feed mechanism comprising a series 
of gears coupled with the rack teeth of the 

35 spindle and the thread of the stationary 
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Deinbei So as to advance the spindle upon 
its l'otation, and means for disengaging said 
gears from the driving relationship. 

21. In combination with a lack spindle, 
means for advancing such spindle compris. 
ing an internally threaded housing within 
which the spindle is journalled for rotation, 
feed mechanism coupled with the spindle so 
as to revolve therewith, such feed mechanism 
provided with a gear engaged with the 
thread in the housing and a pinion engaged 
With the lack on the spindle and means con 
necting such gear and pinion so that as the 
gear is revolved in the thread of the housing 
the pinion is rotated to advance the spindle. 

22. In combination with a driven rack 
spindle, means for feeding the same coim 
prising an internally threaded housing 
through which the spindle extends and 
means coupling the rack of the spindle with 
the thread of the housing so the spindle will 
feed through the housing as the spindle is 
rotated. 

23. In a reboring tool, in combination, a 
rack spindle journalled for rotatable ad. 
vancement, an exterior member surround 
ing such spindle having a spiral rib, feed 
mechanism mounted to rotate with the spin 
dle and engaging the rack of the spindle to 
feed the same and engaging the spiral rib to 
be driven thereby as the spindle is rotated. 
In testimony whereof we affix our signa 

tures. 
ARTHUR STANLEY BACON. 
GEORGE W. HUGHSON. 
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