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Adolph Storm and Thor Thorsen, Minneapolis, 
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Inc., Minneapolis, Minn., a corporation of 
Ënnesota 

Application November 27, 1931, Serial No. 577,476 
16 Claims. 

This invention relates to boring machines and 
the like and has for its object the provision of 
highly efficient means for adjusting the cutters 
thereof from the exterior of the machine Without 
disturbing or changing the mounting of the ma 
chine on an engine block or the centering theireof 
in respect to one of its cylinders. Heretofore, it 
has been necessary when re-boring the cylinders 
in an engine block to remove the machine from 
the block and the cutter head from the machine 
in order to adjust the cutters and thereafter re 
center the machine and secure the same to the 
block for each cut to be made through one of the 
cylinders. 
Our present invention is in the nature of a 

modification or extension of the invention dis 
closed and broadly claimed in our copending ap 
plication of the same title filed November 27, 1931 
under Serial Number 577,475. 
The cutter adjusting means, in the above iden 

tified application, due to its simplicity, is noved 
during the boring operation in a manner which 
changes the reading of the indicator with a result 
that each time a cut is made through a cylinder, 
it is necessary to adjust the cutters to the walls 
of the cylinder, reset the indicator or take the 
reading thereof, operate the machine to lift the 
cutters from the cylinder and adjust the same 
by the indicator for a predetermined cut. 
In the present application automatic means is 

provided for keeping the indicator in its set po 
sition during the boring operation of the ma 
chine, whereby it is possible to adjust the cutters 
from the exterior of the Inachine, for successive 
cuts to be made therethrough, without resetting 
the cutters in respect to the Wall of the cylinder 
after each cut, and the indicator Will show the 
total number of thousandths cut during the re 
boring of a cylinder. 
The invention, as illustrated, is embodied in a 

boring bar of the type disclosed and broadly 
claimed in the pending application of Adolph 
Storm “Boring machine' filed September 14, 1929, 
under Serial Nurnber 392,649. 
To the above end, generally stated, the inven 

tion consistS of the novel devices and combina 
tions of devices hereinafter described and defined 
in the claims. In the acompanying drawing, which illustrates 
the invention, like characters indicate like parts 
throughout the several views. 

Referring to the drawing: 
Fig. 1 is a fragmentary View principally in cen 

tral vertical Section illustrating a boring machine 
having the invention embodied therein; 

(CI. 77–2) 
Fig. 2 is a fragmentary side elevation of the 

upper portion of the parts ShoWn in Fig. i., and 
Fig. 3 is a detail view in section taken on the 

line 3-3 of Fig. 1, on an enlarged Scale. 
A fragment of an engine cylinder block is il 

lustrated in the drawing and indicated as an en 
tirety by the numeral 5 with the exception of its 
cylinders 6, only one of which is shown, and on 
which block the boring machine, in which the in 
vention is embodied, is mounted. the boring machine illustrated has an annular 
base 7 which rests directly on the top of the en 
gine block 5 and supports said machine perpendic 
ular thereto. Said base 7 is provided with a raised 
cylindrical central portion 8 provided with a 
plurality of circumferentially spaced sight open 
ings 9. Integral with the base portion 8 is a cylin 
drical main housing 10 that is circumferentially 
expanded, intermediate of its ends, to afford a 
gear compartment 11. 
A boring bar 12 is turnably mounted in two 

bearings 13 in the housing 10, one of which is 
below... the gear compartment 11 and the othe 
of which is above the same. 

Extending axially into the boring bar 12, from 
the top thereof, is a tubular feed screw 14 to which 
a nut-acting member 15 is applied for rotating 
the same. This nut-acting member 15 is secured 
in the upper end of the boring bar 12 by screw 
threads and provided with an expanded annular 
head 16 which engages the upper end of the bor 
ing bar 12 as a stop and limits the turning move 
Inent of Said menber into the boring bar 12 and 
holds the same against the turning action of 
the feed Screw 4 therein. Formed in the head 
16 are circumferentially spaced seats for a tool 
designed to screw the nut-acting member 15 into 
the boring bar i2 or remove the same therefron. 
The feed screw 14 is provided, intermediate of 

its ends, With a fixed collar 17 and above said col 
lar with an unthreaded portion that is journaled 
in a bearing therefore in the closed top of a cy 
lindrical auxiliary housing 18, the lower end por 
tion of which is telescoped onto the upper por 
tion of the main housing 10 with a tight fit, which 
holds the same from turning about the axis there 
of, and Supported on the top of the compartment 
11. The collar 17 Ön the feed screw 14 engages a 
bOSS on the under side of the top of the auxiliary 
housing 18 and prevents lifting movement of 
said feed screw in its bearing in the top of the 
auxiliary housing 17 and which collar also af 
fords a stop to limit the retracting or lifting 
movement of the boring bar 2. 
Within the gear compartment 11 is a Worm 
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2 
gear 19 and a spur gear 20 mounted on a hub 21 
With the former below the latter. These gearS 
19 and 20 are secured by a key 22 to the hub 21 
for rotation therewith and which hub is mounted 
on the boring bar 12 with freedom to permit axial 
movement of said bar therethrough. The key 22 
also extends into a long key-Way 23 in the boring 
bar 12 and Secures said bar to the hub 21 for ro 
tation therewith but at the same time permits the 
required axial movement of the boring bar 12 
therethrough. Opposing bosses On the top and 
bottom of the gear compartment 11 are engaged 
by the gears 19 and 20 and hold the hub 21, 
and hence, said gears against axial movement in 
Said housing. 
The boring bar 12 is rotated by an electric no 

tor and connections, not shown, except the Worm 
gear 19, which forms a part of Said connections. 
During rotation of the boring bar 12, endwise 
feeding movement is imparted thereto, under 
the action of the feed Screw 14, by the following 
connections including the spur gear 20 With which 
a spur pinion 24 meshes. This Spur pinion 24 
is keyed to the lower end of an upright Shaft 25 
journaled at its lower end portion in bearings in 
the top and bottom of the gear compartment 11 
outward of the auxiliary housing 17. The up 
per end portion of the shaft 25 is journaled in a 
bearing on the top of the auxiliary housing 17. 
The shaft 25 is connected to the feed screw 14 by 
a variable speed transmission mechanism which 
includes a pair of differential Spur pinions 26 and 
27 loosely journaled on said shaft for independ 
ent rotation and mesh, respectively, with a pair 
of differential Spur gears 28 and 29 keyed to the 
feed ScreW 4. 
A sliding key 30 is mounted in a key-Way 31 in 

the shaft 25 for movement from neutral to a po 
sition in which it connects either one of the pin 
ions 26 and 27 to the shaft 25. This key 30 is 
formed on the lower end of a long body, which 
is atttached to a key shift hand-piece 32 siidably 
mounted on the upper end of the shaft 25. A ca.in 
acting collar 33 on the shaft 25 between the pin 
ions 26 and 27 is provided to caim the key 30 out 
of the key-Ways in the pinions 26 and 27 during 
endwise movement of Said key. 
The pinions 26 and 27 and the gears 28 and 29 

are Supported on the top of the auxiliary hous 
ing 17 and the hub 34 of the gears 28 and 29 is 
extended thereabove and rigidly Secured to the 
feed Screw 14 by a set-screw 35, which holds Said 
feed screw suspended in the boring bar 12. 

Obviously, the ratio of the pinion 26 and gear 
28 is Such as to turn the feed ScreW i4 at a rela 
tively slow speed and the ratio of the pinion 27 
and gear 29 is Such as to turn said feed screw at a 
relatively fast Speed. 
A casing 36 for the pinions 26 and 27 and the 

gears 28 and 29 is Supported from the auxiliary 
housing 17 and the hand-piece 32 is thereabove 
as well as the upper end portion of the hub 34. 
A cutter head 37 is mounted on the lower end 

of the boring bar 12 and detachably secured 
thereto by screw-threads. This cutter head 37 
is provided with a plurality of radially adjust 
able cutters 38 and a pilot 39 for simultaneously 
adjusting Said Cutters. Said pilot 39 has screw 
threaded engagement with the cutter head 37, ex 
tends axially into the boring bar 12 above the 
cutter head 37 and haS On its upper end a cou 
pling head 40, that is a trapezium in cross section. 
A clamp, indicated as an entirety by the nu 

meral 41, is provided for rigidly securing the 
machine to the engine block 5 with the cutter 
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head 37 centered in respect to one of its cylin 
ders. For t?ie purpose of this case, it is not 
thought necessary to further describe or illus 
trate the clamp 41 or the centering of the cut 
ter head 37 except to note that the lower Outer 
edges of the cutters 38 are beveled at 42. 

to center the in achine the cutters 37 are ad 
justed so that, their beveled Surfaces 42 rest on 
the upper edge of the cylinder 6 and thereafter 
the boring bar 12 adjusted to lift the Inachine 
and position its base 7 just out of contact with 
the block 5. With the machine thus supported 
by its cutter 3, their beveled Surfaces 42 will 
automatically move the machine iaiterally and 
center its cutter head 37 in respect to the cylin 
de 6. 
AS previously stated, it has heretofore been 

necessary to re-center the machine each time 
a cut was to be inade through a cylinder, which 
requited the removal of the machine from the 
block and the irenoval of the cutter head from 
tile bolting bar in order to adjust its cutters. 

It may be here stated that at the completion 
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of a boring operation, the notor-driven connec 
tions to the worm gear 19 are reversed and the 
machine operated to retract the boring bar 12. 
As this reversing of the boring bar 12 is fully 
shown and described in the Storn application 
Serial Nuraber 392,649, it is not, thought neces 
saily to show or describe the same in the present applicatioia. 
The parts this far described are substantially 

identical with corresponding parts of the ap 
plication heretofore identified with the exception 
that in the present, application the feed screw 
is tubular, the pilot for the cutter head has a 
novel coupling head and certain other minor 
details. 

Referring naw in detail to the invention which 
permits the cutters 38 to be adjusted for dif- i. 
ferent cuts without disturbing the machine after 
the same is once secured to an engine block and 
its cutter head centered in respect to One of its cylinders. 

Extending axially into the tubular feed Screw 
14, from the upper end thereof, is a Shaft, 43 
having on its lower end a Socketed coupling men 
ber 44 adapted to be inserted over the pilot coul 
pling head 49 by an endwise projecting move 
ment of said shaft to connect the pilot 39 for 
rotation therewith. The Socket in the coupling 
member 44 has the Sane croSS Section as the cou 
pling head 40 so as to interlock therewith in only 
one predetermined rotated position of the shaft 
43 in respect to the cutter head 37. 
A driven clutch member 45 is keyed to the 

shaft 43 for rotation thereWith but With freedon 
to permit axial movement of said shaft there 
through. This clutch member 45 is provided 

20 

With a depending two-part hlub 46, the Sections -13 
of which are rigidly but detachably connected 
by ScrewfS ar di Which hUb reStS On the Upper end 
of the hub 34 and Supports the clutch member 
45 therefirom. A. Separable connection is pro 
vided for holding the clutch member 45 against 
axial noverinent from the hub 34 but with free 
dom for rotation in respect thereto and com 
prises an annular internal tongue 47 On the up 
per end of a sleeve bearing 48, and an annular 
groove 49 in the two-part hub 46. The sleeve 
bearing 48 is telescoped onto the hub 34 and rig 
idly secured thereto by the Screw 35. 

Encircling the shaft 43 is a coiled spring 50 
compressed between an internal shoulder on the 
feed Screw 14 and a collar 51 fixed to the shaft, 56 
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43 below the hub 46, and which spring normally 
holds the shaft 43 raised or retracted with the 
collar 51 engaging the hub 46 as a stop to limit 
the lifting movement of the shaft 43. 
A hand-crank 52 for turning the shaft 43 is 

applied to the upper end thereof and detachably 
Secured thereto by a separable connection 53 
comprising a transverse pin and diametrically 
Opposite notches. A clutch 54 is provided for 
connecting the shaft 43 to the feed screw 14, 
When Said shaft is held raised by the Spring 50, 
Whereby Said feed screw may be manually turned 
by manipulating the hand-crank 52 to raise or 
lower the boring bar 12. This clutch 54 com 
prises a transverse pin in the Shaft 43 and a 
pair of diametrically opposite notches in the 
lower end of the feed Screw 14. When the shaft 
43 is depressed to connect the coupling members 
40 and 44 and the hand-crank 52 manipulated 
to turn the pilot 39 for adjusting the cutters 37, 
the clutch 54 is separated, and hence, the feed 
Screw 14 remains idle during the adjustment of 
the cutters 37. 

Cooperating with the driven clutch member 
45 is an annular driving clutch member 55 formed 
On the hub of a spur gear 56 turnably mounted 
on the sleeve bearing 48. Said clutch member 
55 and the spur gear 56 are held against axial 
movement on the bearing 48 by the gear 29 and 
the clutch member 45. A Spring-pressed fric 
tion clutch member 57 of rubber, felt or like 
material, is mounted in a seat in the periphery 
Of the clutch member 55, bears against the un 
der face of the clutch member 45 and connects 
the two clutch members for common movement. 
The driving clutch member 55 is driven from the 
shaft 25 by a spur gear 58 keyed to Said Shaft 
and meshing With the gear 56. 

It is important to note that the gears 20 and 
24 have the same ratio as the gears 56 and 58 
and thereby turn the clutch member 55 at the 
same speed as the boring bar 12. The friction 
clutch member 57 drives the clutch member 45 
from the clutch member 55 at the Sane Speed 
and permits the clutch member 45 to slip thereon 
for circumferential adjustment in respect to the . 
clutch member 57. 
Formed with the clutch member 45 is a beveled 

paripheral dial 59 graduated to represent thou 
sandths of an inch and cooperating with these 
graduations is a pointer or Zero point 60 on a 
collar 61. This collar 61 is turnably mounted. On 
the clutch member 55, supported on a shoulder 
formed at the junction of the hub of the gear 

; 56 and the clutch member 55, and releasably held 
by a set-screw 62 in different circumferential ad 
justments on said clutch member. Obviously, 
the dial 59 may be circumferentially adjusted in 
respect to the zero point 60 by slipping the clutch 
member 45 on the clutch member 55 or Said Zero 
point may be circumferentially adjusted in re 
spect to the dial 59 by turning the collar 61 on 
the clutch member 55. 

Operation 
It may be assumed that the machine is clamped 

onto an engine block and centered in respect to 
one of its cylinders with the boring bar retracted 
and the cutter head 37 positioned above Said 
block With its cutters 38 retracted to a diameter 
less than that of said cylinder and the key 30 
in neutral position. To make a cut through the cylinder, the hand 
piece 32 is operated to project the cutter head 37 
and position its cutters 38 within the cylinder 

3 
at the top thereof. The rotation of the shaft 
43 by the hand-crank 52 rotates the feed Screw 
14, which is connected thereto by the clutch 54, 
and the nut-acting member 15, which is held 
against rotation, moves said feed screw axially 
therein and projects the boring bar 12. At this 
time the gears 28 and 29, turning with the feed 
screw 14, rotate the pinions 26 and 27, which are 
loose On the shaft 25 and the clutch member 45, 
Which is keyed to the shaft 43, turns in respect 
to the clutch member 55, which is held from 
turning by the gears 56 and 58. 

After the cutters 38 are positioned in the cyl 
inder 6, the shaft 43 is projected, by compressing 
the Spring 50, to connect said shaft to the pilot 
39 by means of the coupling members 40 and 44. 
The meshing of the coupling members 40 and 44 
can only take place in a predetermined rotated 
position of the member 40 in respect to the mem 
ber 44 due to their peculiar transverse contour. 
While the shaft 43 is connected to the pilot 39, 
the same is turned by the hand-crank 52 to oper 
ate said pilot and project the cutters 38 against 
the wall of the cylinder and thereafter, while the 
shaft 43 is held depressed with the cutters 38 
contacting With the wall of the cylinder, the 
Collar 61 is adjusted on the clutch member 55 
to position its Zero point coincident with the 
Zero point on the dial 59. 
EndWise pressure on the shaft 43 is next re 

leased to permit the compressed spring 50 to lift 
the shaft 43 and Separate the coupling members 
40 and 44 and set the clutch 54. The hand-crank 
52 is then Operated to turn the shaft 43 and 
the connected feed screw 14 in the proper direc 
tion to retract the boring bar 12 and lift the 
cutter head 37 from the cylinder 6. This rotation 
of the shaft 43 to retract the boring bar 12 
moves the dial 59 out of registration with the 
Zero point 60 So that after the boring bar 12 is 
retracted the shaft 43 is turned to bring the zero 
point. On the dial 59 into registration with the 
Zero point 60. automatically positions the coupling member 44 
to mesh. With the coupling member 40 by a down 
Ward movement of the shaft 43. 
The shaft 43 is now again depressed to move 

the coupling member 44 into mesh with the cou 
pling member 40 and the hand-crank 52 operated 
to move the pilot 39 and adjust the cutters 38 
for the first cut to be made through the cyl 
inder. This operation of the shaft 43 to project 
the cutters 38 will turn the dial 59 in respect to 
the Zero point 60 and if a cut of say three one 
thousandths of an inch is to be made by the cut 
ters, the turning movement of Said dial will be 
stopped. When the reading thereon is coincident 
with the zero point 60. After the cutters 38 are 
properly adjusted for the desired predetermined 
cut, the shaft 43 is released and returned by the 
Spring 50 to normal position, the hand-crank 
52 operated to move the key 30 into the spur 
pinion 26 and the driving connections to the 
Worm gear 19 completed to operate the boring 
bar 12 at boring speed. At the completion of 
this boring operation, the hand-piece 32 is oper 
ated to move the key 30 into the spur pinion 27 
and the driving connections to the Worm gear. 19 
reversed to retract the boring bar 12 at relative 
ly fast, speed and return the cutter head 37 to 
normal position. During this cut through the 
cylinder and the return of the cutter head 37 
to normal position, the dial 59 and Zero point 60 
retain their set positions and indicate the depth 
of the cut being made or just finished. 

This resetting of the indicator. 
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4. 
To make a second cut through the cylinder, the 

Shaft 43 is depressed to couple the same to the 
pilot 34, and then turned by the hand-piece 32 
to further project the cutters 38. If this is to be 
Say a cut of two-thousandths of an inch in addi 
tion to the three-thousandths already made, the 
rotation of the shaft 43 to project the cutters 38 
will be stopped when the reading of the dial 59 
at the zero point 60 is five one-thousandths of 
an inch. With the cutters 38 positioned for a 
second cut the key 30 may be reset for boring 
Sp3ed and thereafter the boring connections to 
the worn gear i9 started to rotate and feed the 
cutter head 37. 
From the above description, it is evident that 

after the first cut is made through a cylinder any 
number of cuts may be made thereafter without 
re-adjusting the cutters 38 to the wall of the cyl 
inder and the indicator will show the total num 
ber of thousandths of an inch cut from the cyl 
inder wall. - 

During the rotation of the boring bar 12 to pro 
ject or retract the cutter head 37 by the driving 
connections to the worn, gear 19, the meshing 
gears 56 and 58 will turn the clutch member 55 
at the same speed at which the cutch member 
45 is being turned by the shaft 43 and thereby 
keep the dial 59 and Zero point 60 in constant 
relation. 
What we clainn is: 
1. In a machine of the class described, a tubul 

latholing bar intounted for coil pound rotary aid 
axial movements and provided with an adjust 
aile cutter, realins within the boring bai' for ad 
justing the cutter, a rotatable tubular feed screw 
held against axial noverinent and having thread 
ed engagement with the boring bar for feeding 
the Sane axially, common ineans operable, at 
Will, for either rotating the feed screw or for op 
erating the cutter-adjusting leans and including 
a rod extending axially through the feed screw, a 
normally set clutch connecting the rod to the 
feed screw and a normally released clutch for 
connecting the rod to the cutter-adjusting 
means, operating connections including a fric 
tion clutch actuated by the rotary movement, 
of the boring bar for rotating said rod at the same 
rotary speed as the boring bar, and a differen 
tial drive from the driving connections, on the 
driven side of the fiction clutch, to the feed 
Screw for rotating the saine at different speeds. 

2. In a machine of the class described, a tubu 
lar boring bar mounted for compound rotary aind 
axial movements and provided at one end with 
an adjustable cutter, means within the boring bar 
for adjusting the cutter, a tubular feed screw 
xtending axially into the boring bar from the 
other end thereof and having theaded engage 
ment there with, Said feed Sci'ew being held 
against axial movement in respect to the boring 
bar, means operable, at will, for either rotating 
the feed screw Or for operating the cutte'-adjust 
ing means and including a rotatable rod 2xtend 
ing aXially through the feed SCreW With freed0nm 
for axial movement, a clutch operable during the 
retracting movement of the rod to connect said 
rod to the feed Screw and a Second clutch Oper 
able during the projecting movement of the rod 
to connect said rod to the cutter-adjusting means, 
a spring normally holding the rod 'et}racted, a 
friction clutch, the driven member of which is 
connected to the rod for rotation therewith but 
with freedon to permit, Said rod to be oved ax 
ially therethrough, driving connections from the 
boring bar to the driving member of the friction 
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clutch for rotating the rod at the same rotary 
Speed as the boring bar, and a differential drive 
from the driving connections, on the driven side 
of the friction clutch, to the feed screw for ro 
tating the same at different speeds. 

3. The structure defined in claim 2 which fur 
ther includes a micrometer scale, one member of 
which is movable with one member of the fric 
tion clutch and the other innember of which is 
nowable with the other member of said clutch. 
4. In a machine of the class described, a tubu 

iar boring bar mounted for compound rotary and 
axial movements and pirovided at One end with 
an adjustabie cutter, means within the boring 
bar for adjusting the cutter, a tubular feed screw 
extending axially into the boring bar from the 
other end thereof and having threaded engage 
ment thereWith, Said feed Sciew being held 
against axial moverinent in respect to the boring 
bar, means operable, at will, for either rotating 
the feed screw or for operating the cutter-adjust 
ing means and including a rotatable rod extend 
ing axiaily through the feed Screw with freedom 
for axial movement, a clutch operable during the 
retracting moverient of the rod to connect Said 
rod to the feed screw and a second clutch oper 
aicle during the projecting moveinent of the rod 
to coin:nect said rod to the cutter-adjusting means, 
a Spring normally holding the rod retracted, a 
friction clutch, the driven member of which is 
connected to the rod for rotation thereWith but 
with freedon to parinit Said rod to be moved ax 
ially therethrough, driving connections from the 
boring bar to the diving inember of the firiction 
clutch for rotating the rod at the same rotary 
Speed as the looring bar, and a differential drive 
from the driving connections, on the driven side 
of the friction clutch, to the feed screw for ro 
tating the Sarne at different Speeds, One member 
of Said clutch having an indicator that is circum 
ferentially adjustable thereon. 

5. The structure defined in clairn 2 Which fur 
ther includes a nicrometer Scale, One member of 
which is novable with one nember of the fric 
tion clutch and the other member of which is a 
collar mounted on the other member of the fric 
tion clutch for circunferential adjustment about 
the axis thereof. 

5. in a machine Of the class described, a tubul 
lar boring bar mounted for coin pound rotary and 
axial moveme:nts and provided at One end with 
an adjustable cutter, means within the boring 
bar for adjusting the cutter, a tubular feed screw 
extending axially into the boring bar from the 
other end thereof and having threaded engage 
ment, therewith, Said feed screw being held 
against axial movement in respect to the boring 
bar, means operable, at Will, for either rotating 
the feed screw or for operating the cutter-ad 
justing means including a rotatable rod extend 
ing axially into the feed Screw with freedom for 
axial movement, a clutch operable during the 
Tetracting movement of the rod to connect said 
rod to the feed screw and a second clutch oper 
able during the projecting movement of the rod 
to connect said rod to the cutter-adjusting 
means, a spring normally holding the rod re 
tracted, a friction clutch, the driven mennber of 
Which is connected to the rod for rotation there 
With but with freedom to permit the rod to be 
noved axially therethrough, driving connections 
actuated by the rotary movement of the boring 
bar for rotating the diiving member of the clutch 
at the Sane rotary speed as the boring bar, said 
driving connections includes a shaft, gears con 
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1,958,075 
necting the boring bar to the Shaft, a pair of 
intermeshing gears, one of Which is fixed on the 
shaft and the other of which is fixed to the driv 
ing member of the friction clutch and a clutch 
for connecting the loose gear to the shaft, and a 
differential drive including a clutch from the 
shaft to the feed Screw. 

7. In a machine of the class described, a tubu 
lar boring bar mounted for compound rotary and 
axial movements and provided With an adjustable 
cutter, means Within the boring bar for adjust 
ing the cutter, means for feeding the boring bar 
axially including a tubular Screw in threaded 
engagement with the interior of the boring bar, 
connections actuated by the rotary movement of 
the boring bar for operating the boring bar feed 
ing means, and common means including an 
actuating rod mounted Within the Screw and ex 
tending into the boring bar and having means 
for selective operating engagement with the bor 
ing bar feeding means and the cutter-adjusting 
healS. 8. The structure defined in claim 7 which fur 

ther includes means for rotating the common 
means with the boring bar feeding means, where 
by the connon means is normally held in a pre 
determined relation to the cutter-adjusting 
meanS. 9. The structure defined in claiin 7 which fur 
ther includes Ineans actuated by Said connections 
for rotating the common means with the boring 
bar feeding means, whereby the common means 
is held in a predetermined relation to the cutter 
adjusting (neans. 

10. The Structure defined in claim. Which fur 
ther includes means having a friction clutch ac 
tuated by Said connections for rotating the corn 
mon means With the boring bar feeding means, 
whereby the common means is held in a predeter 
mined relation to the cutter-adjusting means, 

11. The structure defined in Clain 7 which fur 
ther includes means having a friction clutch 
actuated by Said connections for rotating the 
Common means With the boring bar feeding 
means, whereby the common means is held in 
a predetermined relation to the cutter-adjusting 
means, and a micrometer Scale, One member of 
Which is movable with one member of the fric 
tion clutch and the other member of which is 
Inovable With the other member of the friction 
clutch. 12. The structure defined in claim 7 which fur 
ther includes means having a friction clutch ac 
tuated by Said connections for rotating the com 

5 

mon means With the boring bar feeding means, 
whereby the common means is held in a prede 
termined relation to the cutter-adjusting means, 
and a micrometer scale, one member of which is 
movable with one member of the friction clutch 
and the other member of which is movable With 
the other member of the friction clutch, one 
member of the micrometer scale being mounted 
for circumferential adjustment on the respective 
clutch member. 

13. The structure defined in claim 7 in which 
the common means includes a clutch normally 
connecting Said common means to the boring bar 
feeding means. 

14. The structure defined in claim 7 in which 
the common means includes a clutch normally 
connecting said connon means to the boring 
bar feeding means, and a normally released 
clutch for connecting the common means to the 
cutter-adjusting means. 

15. The structure defined in claim 7 which 
further includes a clutch in the connections, a 
second clutch normally connecting the common 
ineans to the boring bar feeding means, and a 
third or normally released clutch for connect 
ing the common means to the cutter-adjusting 

ealS. 
16. In a machine of the class described, a tubu 

lar boring bar mounted for compound rotary and 
axial movements and provided with an adjustable 
cutter, means within the boring bar for adjust 
ing the cutter, means for rotating the boring bar, 
a tubular feed screw for feeding the boring bar 
axially, connections including a clutch actuated 
by the rotary movement of the boring bar for 
operating the boring bar feeding means, means 
manually operable, at Will, for either rotating the 
feed screw or operating the cutter-adjusting 
means and including a rotatable rod extending 
axially through the feed Screw With freedom for 
axial movement, a clutch operable during the 
retracting novernent of the rod for connecting 
Said rod to the feed screw, a Second clutch oper 
able during the projecting novement of the rod 
for connecting said rod to the cutter-adjusting 
means, a Spring normally holding the rod re 
tracted, and means having a friction clutch ac 
tuated by said connections for rotating the rod 
with the feed screw, whereby the rod is held 
in a predetermined relation to the cutter-ad 
justing means. ADOLPH STORMI. 

THOR THORSEN. 
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